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A SHORT PRACTICE OF 
SURGERY 


CHAPTER I 

ACUTE INFECTIONS AND WOUNDS 


Infection is the invasion of the body by pathogenic micro-organisms. For 
this to happen, a sufficient number of pathogens must enter the tissues, and 
the resistance of the patient must be low enough to allow them to multiply 
and invade. General factors which lower resistance include uncontrolled 
diabetes, steroid therapy, agranulocytosis, and hypogammaglobulinemia. 
Local factors of importance are hamiatoma formation, crushing of tissues in 
injury or at operation, bone injury and foreign bodies. 

PRINCIPAL ORGANISMS OF SEPSIS 

These arc the Staphylococci , Streptococci, Escherichia coli , Proteus, and Pseudomonas pyocyanca. 


GRAM- POSITIVE COCCI 


Staphylococcus aureus 

Gram-positive cocci in 
clusters; golden colon- 
ies ; forms coagulase 
which clots plasma. 

**■ 

Fig. i 

Streptococcus (fig. 2) 

Gram-positive cocci 
in chains. Many 
varieties ; some are 
haemolytic. Group A 
haemolytic streptococci 
(Str. pyogenes) are 
highly pathogenic. 

Str. fceealis and 
anaerobic streptococci 
live in bowel. 


Habitat and Spread 

Lives in nostrils of 
30 per cent, of popu- 
lation (nasal 
carriers), and some- 
times in skin. 

Present in infected 
discharges. 

Spread. By in- 
direct contact, on 
hands, etc. Airborne 
spread also by 
garment dust and 
skin squames. 


Principal Infections 

Boils, styes, 
carbuncles, septic 
hands, breast abscess, 
wound infection. 

Ac. osteomyelitis, 
septicemia, post- 
operative pneumonia 
I and entero-colitis. 
Mainly local 
I infections. 


Antibiotic Sensitivity 

(a) Outside Hospital. 

60 per cent, are peni- 
cillin sensitive. The 
rest form penicillinase 
and are resistant. 

(b) In Hospital. 

80-90 per cent, arc 
penicillin resistant, 
also to streptomycin, 
tetracycline and ery- 
thromycin. Most 
penicillin-resistant 
strains are sensitive to 
cloxacillin and 
methicillin. 


Group A strep, 
live in pharynx of 
5-10 per cent, of 
population. 

Spread. By in- 
direct contact, 
respiratory droplets 
and dust. 


Group A strep, 
cause — tonsillitis, 
otitis, sinusitis, 
scarlet fever. 
Dangerous in 
wounds, puerperal 
sepsis, cellulitis, 
erysipelas (rare 
nowadays). 
Infections tend to 
spread along cellular 
planes. 


Group A strep, are 
penicillin sensitive ; 
many are resistant 
to tetracycline. 



Fig. 2 
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GRAM-NEGATIVE BACILLI (fig. 3) 


INTESTINAL 

Escherichia coli 
Gram-negative rods, 
motile. 


Pseudomonas pyocyanea 
Gram-negative rods, 
motile. 


Protew 

Gram-negative rods, 
motile. 


| Habitat and Spread 
! Normal inhabitant of 
large bowel. 


Likes to colonise 
moist superficial 
lesions which form 
its principal 
habitat. 

Spread. By indirect 
contact, drops from 
wet hands — ward 
lotions. 


Widely distributed 
in man’s environ- 
ment. 


Principal Infections 
Wounds especially in 
or near colon, bums, 
urinary tract. 
Contains endotoxins 
which cause pyrexia, 
rigors, and shock if 
large numbers enter 
the blood stream 
(Catheter fever) ; 
also causes shock in 
peritonitis. 


Contains endotoxins. 
An opportunist 
which attacks 
damaged tissues and 
moist surfaces such 
as bums, ears, 
urinary tract, 
tracheostomy 
wounds. 

In severely ill patients 
it may be deadly. 


Contains endotoxins. 
Splits urea into NH 3 
and CO a making 
urine alkaline so that 
phosphatic deposits 
occur. 


Antibiotic Sensitivity 



Fig. 3 


All are penicillin 
resistant — some are 
sensitive to ampicillin 
(not Ps. pyocyanea). 
Resistance to other 
drugs varies — hospital 
cross-infecting strains 
become resistant to 
nearly all drugs. 
Polymyxin useful 
against Ps. pyocyanea. 


Pneumococci are Gram-positive diplococci which cause lobar pneumonia and, 
together with other organisms, bronchopneumonia. Pneumococci may also cause 
otitis media, sinusitis, and meningitis. In young girls they occasionally cause acute 
peritonitis, probably entering via the Fallopian tube (Chapter 37). Pneumococci are 
invariably sensitive to penicillin. 

Haemophilus influenzae is a small Gram-negative bacillus. Although often present 
in the healthy upper respiratory tract, H. influenza is the commonest pathogen in 
purulent bronchitis, and, as such, frequently predominates in the sputum of elderly 
patients with post-operative chest infection. It does not cause influenza. H. influenza 
is resistant to penicillin, but sensitive to streptomycin, tetracycline and ampicillin. 

Salmonella typhi and S. paratyphi cause enteric fever in which the blood-stream is 
invaded. Following enteric fever the organisms may persist in the biliary passages, 
the intestinal lymphoid tissue, or the kidneys; and the patient is then a 4 carrier.’ 
Salmonella occasionally cause septicaemia, osteitis, and other suppurative lesions. 


ANTIBACTERIAL THERAPY 

Antibacterial drugs are chemicals which damage bacteria without harming the 
tissues. They consist of two types (1) chemotherapeutic agents (synthetic drugs) 
such as the sulphonamides and (2) the antibiotics which are the products of other 
microbes. For many years attempts were made to produce a therapeutically useful 
antibiotic, but it was not till 1941 that Florey produced a reliable and stable preparation 
of penicillin suitable for clinical purposes. Penicillin had been originally discovered 
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by Fleming in 1928. Innumerable antibiotics have since been isolated and their 
numbers steadily increase, but only a comparatively few are useful chemothera- 
peutically due to the toxic properties of the majority. 

CHEMOTHERAPEUTIC AGENTS 

Sulphonamides inhibit the growth of many bacteria, but are partially neutralised 
by substances present in pus, blood, and the tissues. Sulphonamides therefore are 
most useful in infections where tissue inhibitors are absent — e.g. coliform infections of 
the urinary tract, meningococcal meningitis, and bacillary dysentery. The most useful 
sulphonamides are sulphadiazine and sulphadimidine; both give good blood levels and 
few toxic effects. They arc specially valuable in urinary and cerebrospinal infections 
respectively. Succinylsulphathiazole or phthalylsulphathiazole are used mainly in an 
attempt to sterilise the bowel before surgery. In urinary infections, therapy should 
continue for weeks or months. The most important toxic effect is sensitisation ap- 
pearing as a skin rash with or without fever. Deposition of crystals in the urinary 
tract has been reduced by using more soluble preparations and by insisting on an 
adequate urinary output. Sulphonamides should not be used for local application. 

Nalidixic acid (‘ Negram ’) and Nitrofurantoin (‘ Furadantin ’) are given orally 
in the treatment of Esch. coli and some Proteus infections of the urine. 

Isonicotinic acid and Para-amino-salicylic acid (p. 23). 

ANTIBIOTICS 

Some antibiotics, notably penicillin, streptomycin, and kanamycin are bactericidal , 
and kill susceptible bacteria. Others, e.g. tetracycline, chloramphenicol* novobiocin 
arc bacteriostatic and merely inhibit the growth of bacteria. When leucocytes can 
enter the lesion they complete the destruction of the microbes. 

Penicillin, unlike sulphonamides, retains its activity in pus and blood. It acts 
best on multiplying organisms and hence may be antagonised by simultaneously- 
administered bacteriostatic agents. Penicillin is especially valuable in infections by 
Srr. pyogenes , pneumococci, non-penicillinase-producing staphylococci, B. anthracis , 
and clostridia of gas-gangrene. It is the treatment of choice for actinomycosis, 
syphilis, and gonorrhoea. Penicillin-sensitive bacteria rarely acquire resistance, 
though they may be replaced by resistant strains. However, some gonococci have now 
become relatively penicillin-resistant. 

Many modifications of the penicillin molecule are now available. Benzyl peni- 
cillin (penicillin G), administered by injection, is still the most potent, but is de- 
stroyed by staphylococcal penicillinase and hence is ineffective against many staphylo- 
cocci. Procaine penicillin is a slow release modification of benzyl penicillin. 
Penicillin V is acid-stable and given orally for relatively mild infections. The 
semi-synthetic penicillins, methicillin, and cloxacillin are unique in being insensi- 
tive to penicillinase and hence of great value in treating penicillin-resistant staphy- 
lococcal infections. This is their only valid use, since they are less potent than 
benzyl penicillin against other organisms. Ampicillin is a broad-spectrum peni- 
cillin, active against Esch . coli and some other gram-negative bacilli. 

The main disadvantage of the penicillins is their tendency to provoke allergic reac- 
tions such as skin rashes, vomiting, and occasionally anaphylaxis (p. 11). 

Streptomycin, given by injection, is active against tubercle bacilli, staphylococci, 
and gram-negative bacilli. If given for urinary infection, the urine should be made 
alkaline. Streptomycin has two disadvantages (i) organisms readily become resistant 
(ii) prolonged administration or excess dosage damage the eighth cranial nerve. 
The risk of toxicity is increased after the age of forty-five and by renal insufficiency. 
Streptomycin must not be given if the blood urea is raised. 

The tetracyclines are broad-spectrum antibiotics, with almost identical actions. 
They are generally active against staphylococci and streptococci, gram-negative cocci, 
coliform bacilli, H. influenza , actinomyces, and lymphogranuloma venereum. Many 
staphylococci, streptococci, and coliforms have now acquired resistance to tetracyc- 
lines. Administration of these drugs disturbs the intestinal flora and may cause 
digestive upset. An occasional, but serious complication is enterocolitis due to 
superinfection of the bowel by tetracycline-resistant staphylococci (p. 5). 

If tetracyclines are given for more than a few days, vitamin B should also be given. 

Chloramphenicol has a similar range of action as the tetracyclines. It is the 
drug of choice in enteric fever but, owing to the risk of blood dyscrasia, should rarely 
be given otherwise. 
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Polymyxin B and Colistin (‘ colomycin ’) are very similar drugs, sometimes 
valuable in infections by Ps. pyocyanea. 

Erythromycin is a valuable non-toxic antibiotic mainly active against gram- 
positive bacteria. Staphylococci readily become resistant to it. 

Neomycin and Bacitracin are useful for local application to superficial infections, 
but are too toxic for injection. Neomycin given orally is not absorbed, but is an 
effective intestinal antiseptic, though it may lead to antibiotic entero-colitis (p. 5). 

USE AND SELECTION OF ANTIBACTERIAL DRUGS 

It is important that these drugs are used with discretion and only when the sensi- 
tivity of the organism is known. Indiscriminate use, as in the ‘ antibiotic umbrella 
may lead to the destruction of the normal flora and the persistence of resistant organ- 
isms which may then assume a pathogenic role. Even when the treatment of a serious 
or acute infection has to be started without delay, the bacteriologist’s advice should 
subsequently be sought. New drugs should be used with caution, so as to reduce 
the selection of resistant strains. In general, if there is no improvement in three to 
four days, the treatment should be stopped or changed. If the infection responds, it 
is usually unnecessary to continue for more than three to four days after the temperature 
becomes normal, but long and intensive treatment is needed in special circumstances, 
e.g. osteomyelitis, actinomycosis, and tuberculosis. 

ADMINISTRATION OF ANTIBIOTICS 

Care must be taken with intramuscular injections or damage will be done to deep 
structures. The best site is the upper and outer quadrant of the buttock (fig. 4), 
or the antcro-lateral aspect of the thigh. 


ir 

Fig. 4. — 4 Safe ’ area 
for intramuscular in- 
jection to avoid the 
sciatic nerve. 

If it is necessary to arouse a patient for therapy or other causes, gradually increasing 
pressure on die tragus should be applied, until the patient wakens, often with a smile! 
Shaking the patient awakens him with a ‘ jump *, and the resulting irritability is not 
conducive to an immediate return to sleep (fig. 5). 

HOSPITAL INFECTION 

It is important to remember that resistant pathogenic organisms can be 
lurking in hospital wards, corridors, and even theatres. Superficial and deep 
wounds may become infected by organisms from the patient (self-infection) 
or by cross-infection from other patients. The most important hospital 
organisms are Staph, aureus ; Gram-negative bacilli and the bacilli of gas- 
gangrene and tetanus (p. 7). Haemolytic streptococci are much less common 
causes than in the pre-antibiotic era. 

Tissue damage, haematomas, and foreign bodies in operation wounds 
increase the risk of sepsis. Sepsis in undrained, sutured wounds is usually 
the result of infection during operation. Drained and open wounds may be 
infected either at operation or later in the wards. Some theatre infections 
occur by self-infection; others by cross-infection from a member of the 
staff. A symptomless carrier may be responsible; but persons with septic 



Fig. 5. — Wakening a sleeping 
person. (As used by North Ameri- 
can Indians for centuries.) 
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lesions are especially dangerous sources and should not enter the operation 
room. 

Staphylococci 

Ward infection does not always cause sepsis; staphylococci may merely 
colonise an already discharging wound. Wound discharges containing staphy- 
lococci are sources of cross-infection. Other important sources are staphy- 
lococcal infections of urine, skin, lung, bowel, and the noses of carriers among 
patients and staff. Superficial lesions such as varicose ulcers, eczema, and 
bed sores may also become sources, if colonised by staphylococci. Ward 
staphylococci may be conveyed to the theatre and there cause infection. 
Staphylococcal infection is a dangerous complication of cardiac surgery, and 
is sometimes caused by Staph, albus which ordinarily is non-pathogenic. 
Staphylococci may cause other post-operative complications — e.g. staphy- 
lococcal bronchopneumonia, urinary infection, parotitis, furunculosis, and 
enterocolitis. 

Staphylococcal enterocolitis is fortunately uncommon. It is a severe (staphy- 
lococcal cholera) ‘ super-infection ’ of the gut by drug-resistant staphylococci usually 
following the administration of a broad spectrum antibiotic for bowel surgery. The 
sudden onset of profuse cholera-like diarrhoea with dehydration and prostration is the 
usual feature, and it may be rapidly fatal. A smear of faeces will probably show clusters 
of staphylococci and culture will yield enormous numbers. (Normal faeces often con- 
tain a few staphylococci.) Treatment is urgent and consists of replacement of fluid 
and electrolytes. The antibiotic should be changed to one effective against the 
causative staphylococcus (e.g. cloxacillin or chloramphenicol if appropriate). On 
account of this dangerous complication many surgeons use only succinyl-sulphathia- 
zole for preparation of the bowel before colon surgery. This drug is not likely to 
give rise to trouble of this nature. 

Gram-negative Bacilli. — Hospital infections by Esch. coli, Proteus and 
Ps. pyocyanea 1 have been increasing recently because some other organisms 
have been diminished by antibiotics. Some Gram-negative bacilli are fav- 
oured by certain surgical procedures. Thus tracheostomy wounds are 
peculiarly liable to infection by Ps. pyocyanea (though sometimes without 
much harm) and hence this opportunistic pathogen has become a problem in 
intensive-care wards, just as it has long been in urological wards and burns 
units. Gram-negative bacilli commonly cause sepsis in abdominal wounds. 
They infect the urinary tract after catheterisation and operation; the 
organisms may be introduced by inadequately disinfected cystoscopes, 
inexpert catheterisation, and open dr ainin g indwelling catheters. 

Tetanus and Gas-gangrene (p. 44). — The spores of these organisms are 
often present in soil, dust, unbleached wool, and in the bowel. They 
are very resistant to heat and chemicals. These infections are the principal 
dangers from faulty heat sterilisers. Gas-gangrene may also be caused by 
the patient’s own intestinal clostridia after lower-limb amputation, especially 
when resistance is reduced by diabetes and arteriosclerosis. 

PREVENTION OF HOSPITAL INFECTION 

Prevention mainly consists of reducing the sources of pathogens and restricting their 
spread. The breeding of resistant strains should be minimised by avoiding unnecessary 


1 Pyocyaneus = Blue pus. 
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antibiotics. Wholesale prophylactic antibiotic treatment defeats its object, but 
penicillin cover is sometimes justified, e.g. when vascular disease or diabetes predispose 
to gas-gangrene, and in the protection of tetanus patients from pneumonia. 

Much attention to detail is required to carry these precepts into practice. No 
single precaution will succeed on its own. Sources are reduced by isolating patients 
with drug-resistant staphylococcal infections and by careful dressing of wounds. 

Newborn infants may be dusted or bathed with hexachlorophene preparations to 
restrict staphylococcal colonisation of umbilicus and skin, and so diminish the incidence 
of pustules in infants and breast abscesses in mothers. 

The spread of pathogens is diminished by general hygienic measures, including 
avoidance of overcrowding and good ventilation. Hands should be washed with 
soap and dried with disposable paper towels ( wet hands are dangerous ). When 
patients leave hospital, or more often if necessary, bedding may be disinfected by a 
suitable laundering process. Bath tubs should be disinfected with hypochlorite 
after use. 

Infected discharges must be disposed of safely. In urological units, urinals should 
be disinfected after use; drainage vessels for indwelling catheters should contain 
disinfectant or incorporate a non-return valve. 

Special care must be taken to exclude bacteria from susceptible tissues. Closed 
sterile bladder drainage prevents bacteria from ascending indwelling catheters (Chap. 46). 
Post-operative wounds should be left untouched as far as possible. When it is nec- 
essary to remove stitches or a tube, a meticulous non-touch technique must be followed. 
Before removal of stitches, the skin and the external portion of the stitch must be 
disinfected with an adequate skin antiseptic such as 70 per cent, alcohol. 

The correct heat-sterilisation of instruments and dressings is sufficiently complicated 
to deserve skilled supervision in central sterile supply departments and operating 
theatres. Unbleached cotton-wool, sometimes used to pad splints, may contain 
tetanus spores and should never be used unless satisfactorily sterilised. Instruments 
which are damaged at high temperatures present special problems. Non-boilable 
cystoscopes may usually be ‘ pasteurised ’ in water-baths at 176° F. (8o° C.) to kill 
non-sporing organisms ; the manufacturers’ advice on this matter should be sought. 

At operation , the risk of self-infection is minimised by efficient disinfection of the 
patient’s skin with 1 per cent, iodine or 0*5 per cent, chlorhexidine in 70 per cent, 
alcohol; the latter is less likely to cause sensitisation. Oral sulphonamide may be 
given before operations on the bowel. The risk of infection from the surgeon’s skin 
is reduced by hand-washing with liquid hexachlorophene soap, rejection of pricked 
gloves, and the use of gowns with siliconised waterproof sleeves. Members of staff 
with septic lesions should not enter the theatre. Air contamination is minimised by 
restricting unnecessary movement of staff, entry of unnecessary visitors, and by ensur- 
ing that outdoor clothes are replaced by freshly-laundered theatre garments and over- 
shoes. Masks must be changed at the end of the session or more often, and should 
never be handled while worn. Airborne bacteria may be further reduced in new or 
refitted theatres by air-conditioning systems giving frequent changes of suitably 
humidified, filtered air at a positive pressure. 

Finally, since even the best precautions cannot exclude all bacteria from wounds, it 
is most important not to reduce the resistance of tissues by rough handling, unneces- 
sary drainage, and inadequate haemostasis. 

ACUTE SPECIFIC 1 INFECTIONS 

ERYSIPELAS 

Erysipelas is a spreading inflammation of the skin and subcutaneous tissues, due 
t0 i n 7?T n • ^ rr ‘ Py°g enes - The general health of the patient is usually below par, 
and debilitating conditions and the extremes of life are predisposing causes. 

Symptoms.--The skin in the vicinity of a scratch or abrasion becomes irritable 
and teels stilt. After a few hours symptoms of toxaemia supervene, which rapidly 
increase m severity. y J 

Signs.-~If the infection commences in a wound, a rose-pink rash extends over the 
adjacent skin. The edge of the rash is raised, a feature which is often more easily 
appreciated with the finger than the eye. The colour of the rash and its obvious edge 

A specific disease is one which is produced by a single micro-organism. 
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distinguish erysipelas from cellulitis. As the rash extends, vesicles appear, which 
burst and discharge serum. Considerable oedema occurs when lax tissues are involved, 
particularly the orbit and the scrotum. The rash gradually fades, and for some weeks 
a brown discoloration of the skin remains, due to pigment set free as a result of destruc- 
tion of red corpuscles. 

Complications. — Gangrene . — Sloughing of skin and subcutaneous tissues oc- 
casionally occurs, particularly of lax tissues in patients of poor resistance. 

Lymphatic Obstruction . — A severe attack of erysipelas is 
sometimes followed by fibrosis of the lymphatic vessels and nodes, 
so that lymphatic drainage is impaired. The eyelids are not 
uncommonly affected, greatly to the detriment of the patient’s 
appearance and comfort (fig. 6). 

Treatment. — Fortunately it is now a rare disease and is com- 
pletely controlled by penicillin. 



FIg. 6. — Lym- 
phatic oedema of 
face and eyelids. 
The patient was 
unable to open his 
eyes. 


ERYSIPELOID 1 

Erysipeloid is caused by the Gram-positive bacillus Erysi - 
pelothrix rhusiopathice which is introduced into the tissues by a 
punctured wound, usually as a result of a prick by a fish bone or 
scale, or a splintered meat bone. The organism is a common 
pathogen of animals and birds. The disease is occupational, and 
it is also seasonal, being most common in late summer and early 
autumn. The incubation period is from two to seven days, 
following which a purplish induration appears at the site of infection* usually on a 
finger. Induration and dusky discoloration gradually extend to the palm or back of 
the hand and adjacent fingers. Discomfort and stiffness may be sufficiently severe to 
disable the patient, but general symptoms of infection are slight, and regional lymph 
nodes are not affected. Temporary improvement is commonly followed by relapses, 
but after a period of from four to six weeks the condition gradually subsides. 

Treatment consists in keeping the affected hand at rest, and intramuscular penicillin. 
Under this regimen the condition subsides in a few days. The disease is more com- 
mon than is generally realised, and in some cases useless incisions have been made 
when the condition had been erroneously diagnosed as cellulitis. 


TETANUS 

About 200 to 300 cases of tetanus occur annually in England and Wales, with a prob- 
able mortality of about 40 per cent. This number is unlikely to dimini sh, as the 
majority follow a trivial or forgotten abrasion. Eradication can only follow universal 
active immunisation. Tetanus is relatively more common in other parts of the 
world. In rural India it is estimated to be the fourth commonest cause of death. 
Half the deaths in some Bombay hospitals are due to this cause. 

The causal organism. Cl. tetani , is a straight slender rod, which forms a character- 
istic terminal spore giving the ‘ drumstick 5 appearance (fig. 7). It is Gram-positive 
and is an obligatory anaerobe; the growth requirements are 
dependent on anaerobic conditions produced by other organisms 
introduced into the wound at the same time. The organism 
can produce a toxin second only in potency to that of Cl, botulinum. 
Although the organism is common, especially in manure and 
soil, the complex conditions for growth and toxigenesis can 
only occasionally co-exist and thus the disease is uncommon, 
but seems to occur when least expected (J. Macrae). 

Tetanus is a wound infection; any wound will serve, 
but deep, contused, soil-contaminated injuries infected 
with pyogenic organisms and containing foreign bodies 
are most likely sources of tetanus toxaemia. The disease is wholly produced 
by the exotoxin. The organism itself does not damage tissues. 



Fig. 7* — Cl. tetani 
showing typical ter- 
minal spores. 


1 Described by Morrant Baker, of St. Bartholomew’s Hospital, in 1873, as Erythema serpens , 
and known in some localities as fish-handler’s disease. 

James Macrae, Contemporary. Physician , Ham Green Hospital > Pill, near Brtstol. 
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The toxin, a very powerful poison, does, however, damage the tissues, 
notably the central nervous system. There is a dual action on nervous 
tissue: (i) it interferes with the acetyl-choline/cholinesterase balance at the 
peripheral motor end plates so that a continuous excess of acetyl-choline 
r emains ., producing clinically a sustained state of tonic muscular spasm, and 
(2) it causes extreme liyper-excitability of motor-neurones in the anterior 
horn cells which can result in explosive and widespread reflex spasm of muscle 
in response to even minor sensory stimuli. The toxin producing such effects 
is fixed in the tissues and cannot then be neutralised by antitoxin. Only free 
toxin can be neutralised. 

Clinical Features. — Generally a short incubation period implies a serious 
attack, but an incubation period measured as from the time of wounding until 
the first symptom is often fallacious since we cannot know when the organism 
started to grow or to produce toxin. Indeed, it is known that wounds 
containing tetanus organisms have healed and been forgotten for years and 
then some local change produced the correct combination of factors allowing 
the organism to multiply and produce toxin. This should be remembered 
when re-opening an old accident or war wound. 

A better prognostic index is the * period of onset \ This is the time be- 
tween the first symptom and the first reflex spasm. If this period has been 
less than forty-eight hours, death is very likely. As the period of onset 
lengthens so does the prognosis improve. 1 

The first symptoms are difficulty in swallowing and stiffness of the jaw, 
succeeded by pain in the neck, back, and abdomen. Then tonic muscle spasm 
develops, often sparing the limbs relatively. The sardonic smile of tetanus 
is evidence of this stage of the disease (fig. 8), and there is considerable 



difficulty in swallowing and reduction in breathing 
capacity. Thereafter, reflex convulsions can 
occur affecting all the muscles, causing great pain, 
opisthotonus and sometimes muscle rupture 
(psoas, rectus abdominis, pectoral) (fig. 9). These 
spasms are spontaneous or may be induced by 
even trivial stimuli of noise, injury, or movement. 
If severe, they stop respiration and the patient 
becomes cyanosed. A cyanotic tetanic convulsion 
threatens life. Tonic muscular spasm remains 
between the reflex attacks, thus distinguishing 


fig. 8. — Risui sardonicus. tetanus from strychnine poisoning. 

The temperature is usually a little elevated and 
the pulse is rapid. Without energetic treatment, death occurs in a few days, 
usually from pneumonia, or from respiratory failure during a cyanotic attack. 

Infants and patients older than forty-five years fare badly with te tan us. 
When the infection enters the raw stump of the umbilical cord (tetanus 
neonatorum), the disease tends to be rapidly fatal. 


Hippocrates, circa 460-377 b.c., is believed to have been the first to recognise this fact. 
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At an early stage, tetanus might be mistaken 
for tonsillitis, back strain, an acute abdominal 
condition, or hysteria (the latter, especially if 
dysphagia is the presenting symptom). 

Treatment. — Prophylactic . — Active im- 
munity is conferred by injections of adsorbed 
toxoid. One ml. is administered and re- 
peated at intervals of six weeks and six 
months, and followed by a * booster ’ dose 
every five years. If such an active immunity 
is present, an extra dose should be given at 
the time of injury. T etanus toxoid practically 
eliminated tetanus during the 1939-1945 war. 

Passive Immunity. — Every patient with a 
potentially infected wound who has no active 
immunity, must have an intramuscular injec- 
tion of 1,500 international units of antitetanic 
serum (A.T.S.), given with due precautions 
(p. 10). Thereafter he must have active immunisation with toxoid. 
Many people develop immunity to horse serum. Thus, if a patient has 
already had a dose of horse serum (e.g. antitetanic serum) for one accident, he 
is likely to destroy the serum given at the time of the next one. In such a 
case, large (50,000 units) doses should be given and repeated every other day in 
the hope of staying the disease and allowing time for toxoid to produce a more 
permanent immunity. It is worth remembering that a prophylactic dose of 
equine antitetanic serum is probably only useful once in the life of a patient. 



Fig. 9. — A tom rectus ab- 
dominis muscle firom a case of 
tetanus, which followed a trivial 
WOUnd Of a toe. (JR.C.S, Museum.) 


The inherent disadvantages of equine antiserum (A.T.S.), can be avoided if human 
antitetanus globulin (A.T.G.) is available. This is an homologous antitoxin and 
its protective value is one hundred times that of the heterologous equine type. A 
dose of 250 units of A.T.G. will give adequate cover during the period needed to 
establish active immunity. 

A.T.G. can be obtained in Great Britain, but supplies are small and its use has so 
far been limited, but well merits extension. 

Of recent years much has been written about the value of penicillin and other anti- 
biotics in preventing the onset of tetanus. Although the organism is sensitive to 
penicillin, it must be remembered that the conditions of growth in an infected wound 
make access of the antibiotic difficult ; the spore is unaffected and is capable of sur- 
viving until the antibiotic disappears. Several cases of tetanus have already been seen 
who had adequate dosage of penicillin from the date of injury. Thus, it is sensible 
to prescribe penicillin, but unwise to depend upon it as a prophylactic agent. 

It is essential that every patient who has had antitetanic serum should be 
immunised at once with toxoid. 


Treatment of Established Case. — All cases should be isolated in quietness and 
comfort. It is not necessary to attempt excision of the wound. If pus is present it 
should be drained but, in general, ordinary wound toilet will suffice. 100,000 I.U. 
of antitetanic serum is given at once, half intravenously and half intramuscularly, to 
limit the further fixation of toxin. Unless the patient has had previous horse serum, 
the A.T.S. need not be repeated. If available, human antitetanus globulin (A.T.G.) 
is preferable to A.T.S.— only one dose is ever needed. In treatment, as in prophylaxis, 
tetanus antibody material, whether heterologous or homologous, is the only substance 
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capable of neutralising the toxin which causes this serious disease. Further treat- 
ment resolves itself into three stages, dependent on the development of the disease. 

Stage i. — A mild case is one where there is tonic rigidity but neither swallowing nor 
respiration is noticeably affected. Initial sedation should be by intramuscular 
promazine (Sparine) (ioo to 150 mg.) and intramuscular amylobarbitone (200 mg.). 
These drugs will probably need to be continued six-hourly. 

Stage 2. — A seriously ill case is one where there is swallowing difficulty. 
There may be some reflex spasm but no major cyanotic episodes. A naso-gastric 
tube is passed and sedation continued as above. A liquid balanced diet containing 
2,000 calories and 50 G. of protein is given by the tube, unless the blood urea rises, 
when protein must be temporarily discontinued. If the patient has difficulty in 
breathing, he will require a tracheostomy in order to maintain a clear airway. The 
operation can often be done under local anaesthesia and a cuffed tracheal tube must be 
inserted. Nursing must now include meticulous care of tracheostomy tube — posture, 
suction, and humidification (p. 636). Sedation must be maintained as before. 

Stage 3. — Dangerously ill . — Should the patient have a major cyanotic convulsion, 
the third stage of treatment is necessary. Curare, in doses of 25 to 40 mg. is given 
intravenously initially and afterwards intramuscularly to maintain complete relaxation. 
Simultaneously, intermittent positive pressure respiration must be provided until such 
time as no further muscle spasms occur (usually twelve to thirty days). Sedation as 
given in Stages I and II is stopped. This last stage of treatment makes such de- 
mands on medical and nursing services that it can only be used safely in a special, 
experienced respiratory unit. Such a case requires over 350 individual acts of nursing 
service each day, and a special nurse continually, while the monitoring requirements 
of artificial respiration need special equipment and skill. 

The care of the ‘ dangerously ill 9 case is often worsened by the development of 
complications made possible by the unnatural preservation of life brought about by 
artificial respiration. Such patients may develop severe negative nitrogen balance, 
myocarditis, vascular failure associated with extremes of blood pressure and pulse- 
rates, and severe damage to motor neurones in the cord and brain leading to major 
paralysis. These are all due to toxin. Thus, even if treatment prevents death by the 
classical events of spasm or pneumonia, patients may still die from a lethal dose of 
toxin. Although the major therapeutic effort is exerted in the control of spasm and 
respiration, the general care of the patient must not be forgotten. Penicillin and 
streptomycin are needed to prevent infection. The eyes must be protected while 
curare is used, or conjunctivitis rapidly develops. The curarised patient is unrespon- 
sive, but is conscious and sensitive: this must never be forgotten. The treatment 
described, if available, can reduce the tetanus death rate to about 15 per cent., but 
application of such treatment is difficult and obviously not possible except in especially 
equipped hospitals. 

Gas-gangrene. — This acute specific disease is dealt with on p. 44. 


SERUM REACTIONS 

Patients who have had previous serum injections or who are prone to asthma or 
allergic diseases may have a local or general reaction when serum or other antigen 
is injected. Anaphylaxis is the term given to describe this reaction and the com- 
monest causes in practice are the injection of antitetanic serum, of contrast media 
for intravenous pyelogram, cholangiogram or arteriogram, or a blood transfusion. The 
reaction varies in site and intensity. 

Prevention. — Utmost care must be taken before any intravenous or subcutaneous 
injection is given. The older test by intradermal injection of small amounts has now 
been abandoned because skin sensitivity bears no constant relation to general sensiti- 
vity and death has occurred following an intramuscular injection of serum after a 
negative intradermal test. When using serum, the best procedure is to dilute it ten 
times in normal saline and to inject it subcutaneously in small amounts . If anaphyl- 
axis develops, it will be mild and respond easily to treatment. Where trouble is 
anticipated intravenous Piriton 10 mg. given ten minutes before will probably prevent 
it. With antitetanic serum 35 per cent, of patients get some sort of reaction. The 
usual routine is to give 0*2 ml. of the serum, to wait half an hour, then give the 
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remaining o*8 ml. and to wait for a further half-hour. Adrenaline must be im- 
mediately available. 

Acute Anaphylaxis. — The symptoms may appear within a few minutes. They 
are most alarming and may rapidly lead to death. In general the treatment is to give 
adrenalin (i :i,ooo) i ml. subcutaneously or intravenous Piriton io mg., and to apply 
a tourniquet. There are four main types of acute reaction. 

(1) Respiratory distress with urticaria, bronchospasm, and oedema of the glottis. 
Treatment is to introduce a large French’s needle through the crico-thyroid membrane 
in order to give endotracheal oxygen. Calcium gluconate 20 ml. of 10 per cent, intra- 
venously will help. If pulmonary oedema occurs, hydrocortisone succinate 100 mg. 
intravenously must be given. 

(2) Generalised Convulsions . — This requires 50 mg. 2\ per cent thiopentone in- 
travenously and repeat in five minutes if necessary. 

(3) Peripheral Vascular Failure . — This requires phenylephrine 1 mg. intravenously 
and intravenous hydrocortisone. If this fails, a noradrenaline drip should be started. 

(4) Sudden Cardiac Arrest . — This requires immediate cardiac massage: the heart 
must be restarted within three minutes (Chapter 30). The help of an anaesthetist 
is invaluable and all cases will require oxygen. 

Local anaphylaxis is occasionally seen if further injections are given at the same 
site after the interval of a week. An acute inflammatory reaction occurs, which in 
rare cases progresses to sloughing of tissues. 

Serum sickness is the commonest serum reaction and may occur in any patient. 
Urticaria, oedema, pains or effusions in joints, and elevated temperature are usual 
features, which frequently occur seven to ten days after the injection. Cold applica- 
tions applied locally, and injection of adrenalin, minimise the discomfort. Oral 
anti-histamines such as Piriton 4 mg. four times a day must be given till the condition 
responds. 

ANTHRAX 



B. anthracis is a large Gram-positive rod which occurs in chains (fig. 10). 
It is aerobic and forms spores which are very resistant to heat and 
antiseptics. The disease occurs in many domestic animals 
and is likely to appear in men who handle cattle, carcases, 
wool, hides, hair, or imported bone-meal and ivory. 

The cutaneous type is the commonest human variety; 
the incubation period is from three to four days. The 
lesion usually commences on an exposed portion of the 
body, such as the hands, forearms, or face (fig. 12). An 
itching papule occurs, around which a patch of induration 
soon becomes evident. The papule suppurates and is 
replaced by a black slough, and a ring of vesicles appears 

on the surrounding in- 
durated area. This stage 
comprises the typical ‘malignant pustule’ 
(fig. 11). The induration extends subcuta- 
neously, so that a brawny, congested patch 
develops around the site of infection. The 
regional lymph nodes are invariably in- 
volved. Toxaemia is always in evidence, 
and an elevated temperature and raised 
pulse-rate are important features in the 
diagnosis of an early case of anthrax. This 
is supported by finding the bacilli in a smear 



Fig. 10— B. an- 
thracis , large rec- 
tangular bacilli 
surrounded by 
capsule. 


Fio. 11. — Anthrax pustule. 
(A. B. Hodgson , Liverpool ) 
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of vesicle fluid, and is confirmed by culture and animal inoculation. 
Treatment. — Penicillin is the treatment of choice. 

Prevention.— Very careful precautions are taken to sterilise potentially 
infected animal products and wool from countries where the disease is 
endemic, such as Asia Minor and Pakistan. 

Differential Diagnosis (< Cutaneous Anthrax).— The two conditions easily mistaken for 
it are a virulent furuncle and accidental vaccinia. Fig. 12 shows the way in which 
accidental vaccinia can occur. The recently vaccinated child 
with the vaccinia pustule on its arm in full activity, while being 
carried by the mother or nurse, places the vaccinated area against 
her cheek. 

Pulmonary Type ( syn . Woolsorter’s Disease). — Caused by 
the inhalation of spores, and characterised by a virulent bronchitis 
and bronchopneumonia, with toxaemia, dyspnoea, and blood- 
stained sputum. The organisms are found in the sputum. 
Fig. 12. — The Immediate and intensive antibiotic therapy may save the patient, 
commonest cause of Alimentary Type. — Follows the ingestion of spores, provided 

accidental vaccinia, they escape destruction by the acid in the stomach. Severe 
enteritis follows, which resembles cholera. The patient collapses 
with severe abdominal pain and blood-stained watery diarrhoea. This type occurs in 
Africa but is unknown in Great Britain. 

MONILIASIS 

Candida (monilia) albicans is a pathogenic yeast-like organism frequently present 
in small numbers in the healthy mouth and bowel. It may cause primary infection in 
the newborn, or superinfection when flora are disturbed by 
antibiotic treatment. In Thrush (mondial stomatitis) white 
patches are seen in the mouth; it may occur in infants, in post- 
operative patients, and with ill-fitting dental plates. Mondial 
vaginitis is common in pregnancy and diabetes. Candida may 
infect moist skin under breasts, and nail folds. 

Administration of broad-spectrum antibiotics often results in 
superinfection by Candida in the respiratory tract and bowel, and 
may be responsible for digestive upsets. Systemic moniliasis 
with invasion of lung and blood-stream is very rare 

Candida infections are treated by local applications of gentian Fig. 13. — Monilia 
violet or of the antibiotic nystatin (my co-statin). in sputum. 

ACUTE ABSCESS 

Bacteria which cause pus formation in any part of the body reach the 
infected area by one of three routes : 

(i) Direct infection from without, e.g. penetrating wounds. 

(ii) Local extension from some adjacent focus of infection, such as an 
alveolar abscess from an infected tooth root. 

(iii) Blood-stream or lymphatic vessels. 

In the case of hsematogenous infection, some predisposing factor may 
operate, e.g. a bruised muscle causes an extravasation of blood which forms a 
suitable nidus for pyogenic organisms. Acute osteomyelitis may occur 
after a minor injury to a limb. 

The bacteria, having gained access to the tissues, multiply and produce 
toxins, and so cause acute inflammation. The vitality of the tissues is 
lowered, and the area is surrounded by a peripheral and painful zone of 
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acute inflammation, which is infiltrated with leucocytes and bacteria. Poly- 
morphs contain a proteolytic enzyme which causes liquefaction of the tissues 
into pus, which is composed of dead leucocytes and bacteria. The tension in 
the abscess rises owing to the exudation of plasma and it may spread along the 
paths of least resistance to the surface of the body, or to a hollow viscus where 
the pus is eventually discharged. 

Occasionally the resistance of the body is sufficient to destroy the bacteria 
before pus finds its way to the surface, in which case the fluid is absorbed, 
and either fibrosis follows or a cavity remains containing inspissated pus. 
For example, this condition may occur in the breast when a misplaced attempt 
has been made to cure an abscess by antibiotics. The resulting lump is called 
an ‘antibioma’. In some cases, as in staphylococcal abscesses of bone 
(Brodie’s abscess, p. 232), infection remains latent, but gives rise to 
exacerbations of inflammation consequent on local injury or impaired general 
health. 

Symptoms. — The patient complains of malaise, the degree depending 
to some extent upon the size of the abscess, the virulence of the organism, 
and the tension within the cavity. Throbbing pain is characteristic of sup- 
puration, the pain becoming more acute if the affected part is dependent, 
e.g. an infected finger. 

Signs. — ( a ) general. — The signs of inflammation are present to a varying 
extent. In severe cases rigors may occur. 

(b) local. — The five classical local signs of inflammation are: 

1. Heat — the inflamed area feels warmer than the surrounding tissues. 

2. Redness of the skin over the inflamed area. Both this sign and 
the previous one are due to hypersemia. 

3. Tenderness , due to the pressure of 
exudate on the surrounding nerves. If the 
exudate is under tension, e.g. a furuncle 
of the external auditory meatus, pain is 
severe, whereas lax tissues, such as the 
scrotum, may swell enormously with but 
little discomfort. 

4. Swelling, as a result of hyperemia 
and inflammatory exudates. 

5. Loss of function — an inflamed tissue 
does not perform its physiological function. 

The readiness with which these signs 
present depends on the extent of the 
inflammat ion and its proximity to the 
surface. The swelling is at first brawny 
and oedematous ; later softening and fluctuation are manifest (fig. 14). In 
some cases increasing oedema is characteristic of deep pus, as in acute 
mastitis. If untreated, an abscess tends to point; the skin or membrane 
covering it gives way and the contents are discharged, usually with marked 
amelioration of symptoms. 



Fig. 14 . — Abscess of neck. The 
arrows indicate fluctuation in two 
planes. 
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The treatment of pyaemia consists in endeavouring to prevent further 
emboli from reaching the blood-stream. Thus, in the case of pyaemia due 
to suppurative arthritis of the knee joint (nowadays a rare occurrence), 
amputation may be indicated, or if the condition is caused by thrombosis of 
the lateral sinus, then ligation and division of the internal jugular vein may 
interrupt the stream of emboli. Otherwise, abscesses are dealt with as they 
occur, and general treatment is instituted as for septicaemia. 

WOUNDS 

A wound is a loss of continuity of skin or mucous membrane as a result of 
injury. Wounds are either incised, lacerated, penetrating, contused or 
poisoned (see ‘ Bites ’, p. 1 7). 

Incised wounds are due to an injury by a sharp instrument, and are char- 
acterised by haemorrhage, with the possibility, according to their situation 
and depth, of injury to underlying structures (figs. 16 and 123). 

Lacerated wounds, especially war wounds, are particularly prone to infec- 
tion. In cases of recent wounds, e.g. due to industrial or road accidents, an 
emergency operation is performed in order to * debride ’ the wound as com- 
pletely as possible, and every hour’s delay adds to the risk of infection be- 
coming established. 

Debridement. — The surrounding skin is cleaned and a few mm. (not 
more) of the skin edges of the wound are excised and all damaged tissue and 
foreign bodies are removed. All dead muscle must be excised meticulously 
with scissors so that only red, bleeding, contractile, and healthy muscle is left. 
Nerves should be covered with muscle if possible and carefully preserved. 
Haemostasis is secured by pressure, hot packs and catgut ligatures where 
necessary. If loss of skin is not excessive, closure may be attempted. 




Fig. 15. — Excision of an 
extensive wound. Closure 
is facilitated by a relaxation 
incision. (The bare area 
is covered with a split-skin 
graft.) 


Early skin cover is very important and a skin graft over the raw muscle usually 
takes very well. Sometimes a relaxation incision is wise (fig. 15). Experience 
from two world wars has taught us that such potentially infected wounds 
may be closed in three ways : 

(1) Primary Suture . — For a clean wound inflicted not more than about six 
hours previously where there has been thorough debridement. 
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(2) Delayed Primary Suture . — Where even after debridement there is some 
doubt about infection, or where the wound is twelve to twenty-four hours 
old. Here the wound is lightly packed with paraffin or dry gauze. Two 
or three days later the dressings are removed in the theatre and the skin 
edges drawn together by a careful plastic technique, completing the skin 
cover by a skin graft where necessary. 

(3) Secondary Suture . — This is only for late untreated wounds at about 
the sixth to tenth day. Owing to inflammatory reaction, excision must not 
be attempted, but a small amount of skin suture may be carried out in 
certain areas or at the edges of wounds if it is certain that pus will not 
pocket in the area. On the whole, such wounds are best treated by wet 
dressings of saline, saturated sodium sulphate or weak hypochlorite solution 
until the granulations are healthy and skin grafting is possible. In all cases 
systemic penicillin or other appropriate antibiotic is given. Complete rest of 
the part is important, and a plaster cast may help very considerably especially 
in the case of the limbs. It will need to be removed for the purpose of 
delayed primary suture and then possibly replaced for a few weeks till 
healing is satisfactory. 

Penetrating wounds are notoriously deceptive. A sharp object can pene- 
trate many inches with a mere slit in the skin as the only immediately obvious 
sign. Impaired movement or loss of sensation indicates injury to tendons 
or nerves, and haemorrhage may be obvious, e.g. ‘ butcher’s thigh ’ (p. 123). 
Penetrating wounds of the abdomen may be symptomless until internal 
haemorrhage (fig. 16) or peritonitis indicates damage to blood-vessels, solid 



Fig. 16. — Following an air raid a man, aged fifty, walked into an adjacent hospital because 
of minor facial wounds. He collapsed and died a few minutes later, quite unaware that this 
slender piece of glass, which was just protruding through the skin, had penetrated three layers 
of clothing and his abdominal wall. It had severed the middle colic artery. 

( Mildmay Mission Hospital , London. 

viscera or bowel; therefore the wound must be explored without delay to dis- 
cover whether there is intraperitoneal injury. 

Contused wounds, which commonly follow road accidents, are dealt with 
by removing any dirt or foreign bodies, and the application of non-adhesive 
or paraffin gauze dressings (‘ Gravel ’, p. 19). 

In all cases in which tetanus might develop, appropriate prophylactic 
measures must be applied (p. 9). 


BITES 

Insect bites in this country are usually inflicted by wasps or bees, and anthrax has 
followed the bite of a horsefly. Anaphylaxis can follow a bee or wasp sting in sensitised 
people (p. 11). Vasomotor collapse, coma, and death may occur within twenty min- 
utes, especially if the venom is injected directly into a vein, e.g. in the dorsum of the 
s.p.s. — 2 
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hand. Wasps arc fond of alcoholic drinks, and picnickers especially should keep an 
eye on their beer, lest, after drinking, they suddenly develop oedema of the glottis. 
Most bees, as distinct from wasps, suffer avulsion of their sting and poison gland, 
which is left protruding from the wound. Pressure on the gland squeezes poison 
into the tissues, so the gland and sting should be removed by scraping. Bee venom is 
acid, and should be neutralised by the application of ammonia, soda, or methylene- 
blue. On the contrary, the venom of the wasp is alkaline, and requires an acid, such 
as vinegar or lemon juice, for its neutralisation. Antihistamine drugs are given 
orally, and local application is of value in allaying local irritation. 

Bites of animals such as the horse, cat, and dog require the usual treatment of 
wounds. Where there is the slightest suspicion that the animal is suffering from 
rabies, the bite should be freely excised. If possible, the responsible animal should 
be kept under observation, or, if it has been killed, Negri bodies should be sought in 
the brain. Prophylactic treatment can be obtained only at a special institute. 

Snake Bites. — In England the only poisonous reptile is the adder, or viper ( Vipera 
berus ), but a fatal result is unlikely. During the decade 1944-1953 only three fatal 
cases occurred in England and Wales, two of whom were debilitated children. 

Giddiness, vomiting, and cardiovascular collapse occur in proportion to the amount 
of venom injected, and the frailty of the patient. First-aid measures consist of the 
application of a tourniquet, and within the first few minutes sucking the wound may 
remove some of the venom. Drastic measures, formerly recommended, such as 
excision of the wound and the application of permanganate of potash merely cause 
unnecessary trauma and necrosis of tissue. The only anti-venom serum obtainable 
is prepared by immunising horses with the venom of the South African viper. Its 
efficacy against Vipera berus is unproved and its use is unjustified, as the danger of 
anaphylaxis is greater than the effects of the venom. In all casqs antihistamine drugs 
are indicated, both for therapeutic effect, and as an antidote to serum sickness if 
antivenom was necessary. 

Human bites are discussed on p. 164. 

FOREIGN BODIES IN THE TISSUES 

In every case of suspected foreign body which is opaque to X-rays, a 
radiograph must be taken in at least two planes. Other aids to X-ray 
localisation are the insertion of straight needles or Kirschner wires aimed at 
the foreign body, or Michel’s clips applied to the skin over the presumed site. 
With comparatively superficial foreign bodies, personal observation and 
palpation in the X-ray room is of great assistance. When removal is attemp- 
ted, a good light, ample time, and exsanguination of the limb are all valuable. 
Exsanguination assists by rendering the field bloodless, and in recent cases a 
reddish or brown track, due to extravasated blood, indicates the path of the 
foreign body. An electronic metal locator is often of value. 

Hypodermic needles not infrequently break at the neck, where corrosion 
easily occurs. Stainless needles are advisable, and should be tested fre- 
quently. The most difficult needle to recover is one situated in the internal 
pterygoid muscle, which has broken when a dental surgeon has attempted 
a mandibular block. The glistening tendinous intersections in the muscle 
continually raise the surgeon’s hopes, and he is fortunate if the needle is 
recovered within an hour, but patience is usually rewarded. 

Domestic needles commonly become impacted between the small bones 
of the hand or foot. The patient may be entirely unaware of their entry. 
Unless a small fragment is lodged deeply, removal is advisable, as infection 
may otherwise develop, and startling cases are on record in which a needle 
has entered the venous circulation and become embedded in the heart 
muscle, or travelled to some distant part of the body. 
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Sewing-machine needles occasionally transfix the terminal phalanx 
and nail, and then break. After injecting a local anaesthetic the finger should 
be forcibly pressed on to a hard surface, so that the fragment retraces its 
path. The end then projects through the nail and is removed with forceps. 

Indelible-pencil fragments occasionally become lodged in the sub- 
cutaneous tissue of the hand, particularly in children. The treatment is 
immediate excision of the fragment and adjacent tissue. If allowed to 
remain, a pigmented discharge will persist for months, and the exuberant 
granulations require constant attention. 

Fish hooks, and similar articles which possess barbs, are removed by push- 
ing the hook in such a direction that it emerges through the skin at the nearest 
point. The barb is then nipped off, and the hook withdrawn along the path 
of entry. Local anaesthesia is desirable. 

Gravel is not uncommonly driven into the subcutaneous tissues of the face, 
hands, or knees. Ugly scars are the penalty for incomplete removal — a par- 
ticularly distressing sequel if occurring on the face — 4 tattoo marfcs \ In all 
but minor cases an anaesthetic and meticulous removal are indicated. Brisk 
rubbing with a nail-brush is sometimes helpful. Any small remaining 
fragments are encouraged to extrude themselves by the application of hot 
compresses of hypertonic saline, or 10 per cent, sodium sulphate. 

Glass splinters from windows usually contain sufficient lead to render 
them opaque to X-rays. Fine clear glass from glass ampoules or syringes 
are often not radio-opaque. Every lacerated or punctured wound caused by 
glass must be examined radiographically, as it is surprising how often frag- 


ments of glass are otherwise missed. In 
the majority of cases removal is indicated. 

Surgical operations in which metallic 
sutures are used occasionally lead to 
trouble. Thus, wire sutures in the ab- 
dominal wall sometimes break within a 
few days of their insertion, and the frag- 
ments may then cause a pricking pain in 
the wound. It is remarkable that even 
stout wire undergoes ‘ metal fatigue ’ in 
time and breaks into small pieces. The 
fragments in some situations cause serious 
trouble (fig. 17). Pieces of clothing 



may be found in war wounds, especially 
from trench mortars or shell fragments. 
Wool often contains sporing bacteria. 
Nylon and cotton are more easily sterilised. 


Fig. 17. — Ten years after suture of 
a fractured patella. The stout silver 
wire has snapped, and two loose frag- 
ments have eroded into the joint. 


All clothing, however, is contaminated by the wearer’s own bacteria including. 


sometimes, gas gangrene Clostridia from his bowel. Debridement is there- 


fore essential in all wounds in order to extract every piece of cloth. 


Swabs and packs are occasionally overlooked, especially during an ab- 
dominal operation, an oversight which is a not uncommon cause of litigation. 
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The foreign body causes a local peritoneal irritation, and usually within a few 
weeks a tender swelling is palpable. In due course suppuration occurs and 
weeks or months later the swab escapes with a discharge of pus either on the 
surface or into the alimentary canal. Radio-opaque threads (such as those 
in bank notes) should be incorporated in all swabs or packs, so that if the 
swab count is wrong at the end of an operation, it can be discovered by portable 
X-rays (fig. 18). Alternatively, a negative X-ray permits the surgeon to close 
the wound with an easy mind. 


SINUSES AND FISTULJE 


A sinus 1 is a blind track lined with granulations leading from an epithelial 
surface into the surrounding tissues. A fistula 2 is an abnormal communica- 
tion between the lumen of one viscus and the lumen of another, or the 
body surface. Sinuses and fistulas may be congenital or acquired. Forms 
which have a congenital origin include pre-auricular sinuses (p. 454), 



branchial fistulas (p. 519), and tracheo- 
oesophageal fistulas (Chapter 31). The 
acquired forms often follow inadequate 
drainage of an abscess. Thus a perianal 
abscess may burst on the surface and lead 
to a sinus (erroneously termed a blind ex- 
ternal ‘ fistula ’). In other cases the abscess 
opens both into the anal canal and on to 
the surface, resulting in a true fistula-in- 
ano (Chapter 41). 

Persistence of a Sinus or Fistula. — 

The reason for this will be found amongst 
the following: 


Fig. 18. — A ‘lost’ swab located (1) A foreign body or necrotic tissue is 
by portable X-ray on the operating „ „„„„„ , . 

table during cholecystectomy. present (e.g. a suture, sequestrum, or a 

faxolith). 

(2) Inefficient or non-dependent drainage. 

( 3 ) Irritating discharges, such as urine or faeces, maintain continuous in- 
flammation. They are often associated with unrelieved obstruction of the 
lumen of a viscus or tube distal to the fistula. 


(4) Absence of rest, such as occurs in fistula-in-ano due to the normal 


contractions of the sphincter. 

(5) The walls have become lined with epithelium. 

(6) Dense fibrosis prevents contraction and h ealing . 

(7) Type of infection, e.g. tuberculosis or actinomycosis. 

(8) The presence of malignant disease. 

Treatment. — The remedy depends upon the removal or specific treatment 
of the cause. For example, a cavity following an acute pyogenic abscess may 
need adequate drainage, if necessary by counter-openings. Packing with 


Sinus (Latin) — a hollow j a bay or gulf. a Fistula (Latin) = a pipe or tube. 
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gauze moistened with a suitable antiseptic or granulation-promoting sub- 
stance (ulcers, p. 37), will encourage healing from the bottom of the 
cavity. Antiseptics should occasionally be changed, as organisms appear to 
become immune to long-continued use of the same preparation. Rest is 
provided as efficiently as possible, and scraping is sometimes necessary to 
destroy any lining epithelium. 

The treatment of sinuses and fistula: affecting different sites and organs 
will be found on the appropriate pages. 
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CHAPTER 2 

CHRONIC INFECTIONS. VENEREAL DISEASES. 

PARASITES. 

ACTINOMYCOSIS 

This disease is caused by Actinomyces isrcelii, an anaerobic Gram-positive 
branching filamentous organism (fig. 19) which sometimes lives as a harmless 
parasite in the tonsillar crypts and dental cavities of the otherwise normal mouth. 
It is popularly supposed that it occurs in corn and grasses, but the pathogenic 
organism does not do so. If the organism invades tissue, 
it causes a subacute pyogenic inflammation with con- 
siderable induration and sinus formation. Trauma and 
the presence of carious teeth are important predisposing 
factors in the development of lesions in the mouth. 
Diagnosis depends on finding the organism in pus or in 
tissue section. Pus should be collected in a sterile tube 
p ig J9 _ Aclino . (a swab is usually insufficient) and inspected in a good 
myces israelii in light for the presence of pin-head sized ‘ sulphur 
tissue section. granules ’. On microscopy the granules are seen to 

consist of Gram-positive mycelia. The peripheral filaments radiate 1 from 
the central part of the granule and may be surrounded by Gram-negative 
tissue clubs. The identity of the organisms may be confirmed by culture 
but the presence of secondary organisms often makes this difficult. 

Actinomycotic lesions are characterised by the formation of a firm, indur- 
ated mass, the edges of which are indefinite, and infection spreads by direct 
invasion of adjacent tissues. Lymph nodes are not affected, but if a vein is 
invaded, pyaemic infection is likely to follow. _ 

There are four main clinical forms of actinomycosis : 

(i) Facio-cervical is the commonest form. The lower jaw is more fre- 
quently affected, often adjacent to a carious tooth. The gum becomes so 
indurated that it simulates a bony swelling. As extension occurs, nodules 
appear, which soften and burst. The overlying skin of the face and neck is 
indurated and bluish in colour, softening occurs in patches, and eventually 
abscesses burst through the skin (fig. 683). The characteristic features of the 
condition are chronidty, dense induration and sinuses surrounded by bluish 
skin (p. 531). 

(ii) Thorax. — The lungs and pleura are infected either by aspiration of 
the fungus or, occasionally, by direct spread downwards from the pharynx or 
neck, or upwards through the diaphragm. 

The disease extends through the lungs to the pleura and chest wall, which, 

1 Actinomyces — ray fungus. 

James Adolf Israel, 1848-1926 . Urologist , Berlin, Germany. 
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in the late stages, is riddled with sinuses (fig. 20). An empyema is not 
uncommon, and the infection sometimes spreads through the diaphragm to 
the liver or subphrenic spaces. Clinically, the condition resembles tuber- 
culosis, and in the early stages is only distinguished by the discovery of 
the organism in the sputum and confirmation 
by culture. 

(iii) Right iliac fossa (Chapter 38). 

(iv) Liver (Chapter 34). 

Treatment. — Actinomyces is usually sen- 
sitive to penicillin, tetracycline and some other 
antibiotics, but the sensitivity should be 
checked in the laboratory. A prolonged, in- 
tensive course of penicillin (8 mega units re- 
ducing to 4 daily) is usually the best treatment. 

TUBERCULOSIS 

This disease derives its name from the 
characteristic lesion called a tubercle (a col- 
lection of inflammatory cells surrounding the 
organism, and later progressing to caseation) 
which is the response of the body to invasion by 
tubercle bacilli. These are mycobacteria and were first described by Koch 
in 1882. When stained they are difficult to decolorise with acid (hence the 
term ‘acid-fast bacilli’). Myco. tuberculosis (fig. 21) may be human or bovine 
in type and is spread by airborne infection by the human type from open 
tuberculous cases, and by milk from infected cows in the case of the bovine 
bacillus. There are three main routes of primary in- 
fection. (1) By far the most common is by direct spread 
to the lungs where a primary focus occurs and thence by 
lymphatics to the hilar lymph nodes. With this primary 
infection, there is nearly always some hacmatogenous 
spread to other organs where the bacilli may lie dormant 
for many years. (2) Via the tonsils to the lymph nodes 
of the neck. (3) Via the lower ileum, probably in 

Fig. 21. — Myco- Peyer’s patches, to the lymph nodes of the ileocaecal 

sis in human sputum, angle where they later show as calcified areas on X-ray. 

The treatment of this disease has been one of the 
dramatic advances of recent years. Three drugs are used, which are given 
together for the first three months to avoid development of drug resistance : 

1. Streptomycin 1 gm. intramuscularly per day. 

2. Para-amino-salicylic acid (P.A.S.) 12-15 gm. a day. 

3. Iso-nicotinic acid (Isoniazid) 300 mg. a day. 

All three are bacteriostatic, and the first and last are bactericidal as well. 
Isoniazid has a small molecule, penetrates macrophages, and destroys bacilli in 
the middle of a tubercle. After three months’ treatment the sensitivity of the 
organism will have been determined and it is usually only necessary to con- 

Robert Koch , 1H 43- 19 10. Professor of Bacteriology , Berlin. 

Johann Peyer , 1653-1712. Anatomist , Schaff hausen , Switzerland. 




Fig. 20.— Actinomycosis of the 
lung involving the chest wall. 
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tinue with the last two drugs. The whole course of treatment is two years. 
In nearly i per cent, of new cases the organism is resistant and alternative 
drugs must be considered. 

Tuberculosis of the various organs is described in the appropriate chapters 
of this book. 

LEPROSY (HANSEN’S DISEASE 1 ) 

There are probably from ten to fifteen million leprosy sufferers in the world today. 
Leprosy is a mildly contagious disease widely spread through the tropical and sub- 
tropical areas of the world. It is caused by the Mycobacterium leprce , (fig. 22), an acid- 
fast bacillus morphologically like the mycobacterium of tuberculosis. The mode of 
transmission of leprosy is not known but the disease is usually 

■ contracted in childhood; the source of infection is thought to be 
from the skin or nasal secretions of a leprosy patient who is in 
intimate contact with the child. The fact that leprosy no longer 
spreads in northern European countries even from known in- 
fectious cases whose movements are not restricted, and the fact 
that doctors and nurses in leprosy hospitals almost never contract 
leprosy, even in the tropics, both suggest that leprosy requires 
for its transmission some factor associated with the poverty or 
lack of hygiene that is common in the areas where it is endemic. 
Fig 22. — Lepro- A vast change in the outlook for this disease has occurred during 

sy bacilli in tissue the last decade. The condition was formerly regarded as hope- 

section. less, but in spite of the fact that it is now curable only a small 

proportion of the cases of this widely spread disease are under 
treatment. It is probably true to say that leprosy causes more paralysis, deformity, and 
misery than any other disease, but only in a few centres is an attempt being made to 
treat the disease and correct the secondary disabilities. 

The basic lesion in leprosy is a granulomatous infiltration of the superficial tissues of 
the body. Almost all the damage occurs within about 1 centimetre of the surface of 
the skin. The histological appearance varies with the resistance of the host, and this 
produces two main types of leprosy. 

Lepromatous Leprosy 

At one extreme, where there is little or no resistance, the bacilli multiply with little 
cellular response, until the subcutaneous tissues may be loaded with masses of bacilli, 
many of them distending macrophages into great acid-fast ‘ globi \ The cellular in- 
filtrate is mainly of round cells and epithelioid cells. 

Tuberculoid Leprosy 

At the other extreme, where there is a strong tissue response, the bacilli are not 
numerous and are seldom seen except by special concentration methods. The histology 
is of a more inflammatory type with polymorphonuclear leucocytes as well as round 
cells and giant cells. 

. Between these two extremes lie the majority of cases which are therefore classified 
into various types nearer to one or other end of the spectrum. Characteristically 
tuberculoid leprosy causes sharply localised lesions often affecting only one part of 
the body, while lepromatous leprosy is symmetrical and extensive. Since the damage 
m leprosy is mainly due to the response of the host cells, tuberculoid leprosy causes 
early, severe but localised deformity, while lepromatous leprosy causes deformity late, 
““fr “d widely spread. The most severely deformed patients are those 
affected by some of the intermediate forms (border-line, dimorphous, etc.), where the 

disease may be both widespread through the body and also rather violent in its 
reactions. 

A unique feature of the disuse is not only its predilection for the surface of the body, 
but also for the cool parts of the surface. Warm areas like the axilla and gluteal cleft 
are spared, while the parts of the upper respiratory tract, like the lining of the nose, 
are severely involved. The testis is affected, while the ovary , and other deeply placed 

thwa^kS e wo ? d ‘ 1 5 P er \ Dr ' R - G- Cochrane strongly suggests 

M. lepra in i 8 ^sf C * eprosy 18 Hansen 8 Disease . Dr. G. Armauer Hansen described 

QV& iFmik Armaut, Hmstn, 1U1-1B12. Nmotgion Physician. 

intendent, Lsp^HiSM^SSSi^^, sSShllrc ° f HeaUh > Londm - Super. 
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glands and organs, are spared. Since leprosy does not 
affect the vital organs of the body, it rarely causes death, 
and patients do not even feel ill for most of the time they 
have the disease. From time to time, however, especially 
in lepromatous leprosy and during treatment, there may be 
periods of ‘ reaction * during which there may be fever, and 
nerve and joint pains. All lesions may appear inflamed 
and paralysis, eye lesions, and other permanent damage 
may appear. 

One of the most characteristic features of leprosy is its 
effect on nerves (fig. 23). Histologically, the cellular 
infiltrate may be seen localised around nerve fibres in and 
under the skin and, on clinical examination, superficial 
nerves such as the ulnar and posterior auricular may be 
observed to be swollen and tender. The anaesthesia that 
results from nerve involvement is an important point in 
diagnosis and is also a cause of secondary damage and 
deformity. Much of the loss and disfigurement of hands 
and feet which has always been associated with leprosy 
is now known to be due not to leprosy itself, but to the 
damage and misuse which follows loss of pain sensation. 

Medical Treatment. — Diaminodiphenylsulphone 
(DDS) is the latest of the modem treatments of leprosy. 
The usual dose is 100 mg. daily, but each case should be 
started gradually on very small doses and built up slowly. 
At any sign of reaction the drug is stopped. Di- 
phenylthiourea 1906 Ciba has similar action to DDS and 
seems rather less liable to produce reactions. Most 
patients need to continue the drug for three to five years 
to become bacteriologically negative; lepromatous cases 
should be advised to continue a maintenance dose for life 
to avoid the possibility of relapse. 

The deformities of leprosy are divided into primary — 
those which are caused directly by leprosy and its reactions, 
and secondary — those which result from anaesthesia and 
consequent misuse. The stigma of leprosy is the stigma 
of deformity, and a wide-open field awaits the plastic 
surgeon in this disease. 
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F1O.23. — Sites of motor 
paralysis in leprosy 

(1) Ulnar nerve just above 
elbow joint or wrist 
joint. 

(2) Median nerve just 
above wrist joint. 

(3) Lateral popliteal at 
knee joint. 

(4) Post-tibial above ankle 
joint. 

(5) Facial nerve in the 
bony canal or the zy- 
gomatic branch. 

(6) Radial nerve at the 
elbow (rarely) 

C After Paul Brand, P.R.C.S .) 


The Face : elbow (rarely) 

Primary deformity : the skin of the face becomes thick- (After Paul Brand, P.R.C.S .) 

ened and sometimes nodular in lepromatous leprosy 

(fig. 24); the forehead, cheeks, nose, and ears are especially affected. The result in 
the acute phase is referred to as ‘ leonine facies \ This infiltration subsides under 
medical treatment, but may leave the skin wrinkled and without its normal support, 
producing, in a young person, a caricature of old age. The hair of the eyebrows falls 
out and the lateral cartilages and septum of the nose may be destroyed leaving collapse 
of the centre of the nose and lifting of the tip towards the bridge (fig. 25). The upper 
branches of the facial nerve may be paralysed, giving rise to lagophthalmos; the lower 
branches are sometimes partially paralysed. 

The patient with the above deformities usually finds it quite impossible to return to 
normal social relationships even though his leprosy may be cured. Plastic surgery 
can completely transform such a face using a post-nasal inlay to the nose (fig. 25), 
and an * island flap * for the eyebrows. A temporalis muscle segment reactivates the 
eyelids and gives a face-lift to restore more normal contours to the skin. 

Eyes: 

Some of the blindness of leprosy is simply due to exposure following paralysis of the 
eyelids. This is preventable by plastic surgery. Other causes of loss of vision are 
lepromatous infiltration of the anterior segment of the eye and acute allergic changes of 
the tissues associated with reaction. Acute plastic irido-cyclitis is one of the common- 
est manifestations of this allergic reaction. Any redness of the eye or loss of visual 

Paul Wilson Brand, Contemporary. Professor of Orthopedic Surgery, Christian Medical College, Vellore, India. 
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Fig. 24. — Nodular lepromatous 
leprosy. 


acuity in leprosy demands full ex- 
amination and prompt treatment if 
the sight is to be saved. 

Hands >s 



Primary Deformity . — In the upper 
limbs, leprosy causes paralysis fre- 
quently in the ulnar nerve at the 
elbow and in the median nerve at the 
wrist (fig. 23) but rarely in the motor 
part of the radial nerve (1%). Thus the patient commonly loses the use of all the 
small muscles of the hand but very few forearm muscles (fig. 26). The fingers are 
clawed and the thumb lies beside the palm, unable to oppose the fingers. 


Fig. 25. — ( Left ) Extreme case of nasal collapse. 
(Right) After post-nasal epithelial inlay. (N. H. Anna, 
F.R.C.S.) (By permission from the Annals of the Royal College 
of Surgeons of England.) 


Treatment: 

The extensor carpi radialis brevis 
muscle is extended into the hand with 
free grafts which run along the lines of 
the lumbrical tendons to correct the 
clawing of the fingers. The flexor sub- 
limis tendon to the ring finger is with- 
drawn in the forearm and re-routed to 
oppose the thumb along the line of the 
abductor brevis. In this way the fingers 
and thumb may be balanced and function 
almost normally. Before attempting 
operation it is important to make sure 
that the fingers are made mobile by 
massage and exercise. 

Secondary Deformity . — Since the hand 
is often totally anaesthetic the patient fre- 
quently burns himself, or damages him- 
self by the uninhibited strength which 
he uses through his fingertips. His 
hands become scarred and progressively absorbed unlil only stumps remain. It takes 
patience and perseverance to teach every patient that his hands can be preserved only 
by constant alertness to foresee possible dangers, and constant gentleness to his own 
tissues which are not protected by pain. Once he is convinced that it is not leprosy 
that is destroying his fingers he may be willing to accept the discipline of caring for 
himself. 



Fig. 26. — Clawed left hand in leprosy. 
Note that the thumb lies completely un- 
opposed. (Dr. R. O. Cochrane , London.) 


1 Th e on reconstruction of the hand in Hansen’s disease was started by Professor 
Paul Brand at the instigation of Dr. R. G. Cochrane. 

Noshir Hormasji Antia , Contemporary. Lecturer in Plastic Surgery , Grant Medical College , Bombay. 
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Feet: 

Primary Deformity. In the lower limbs the posterior tibial nerve is often involved 
at the ankle, giving rise to ‘ clawing 5 of the toes and anaesthesia of the sole of the foot. 
The lateral popliteal nerve may also be destroyed, giving rise to foot-drop. The 
medial popliteal nerve is never involved, so the tibialis posterior muscle can be safely 
used to correct foot-drop. 

Secondary Deformity . The anaesthesia of the sole of the foot is very serious because 
almost every patient with insensitive feet sooner or later develops trophic ulceration. 
If he then continues to walk on his ulcers, the condition progresses and the infection 
spreads until, after a few years, the foot is contracted and distorted and destroyed to 
the point where amputation must be advised. 

It is important for the patient to understand the pathology of his ulcers and to realise 
that they are not due directly to leprosy. These ulcers heal readily with rest in a 
plaster cast and their recurrence can be prevented by the regular use of special foot- 
wear designed to spread the weight evenly over the whole foot. 


VENEREAL DISEASES 

SYPHILIS 1 

A detailed description of venereal diseases is outside the scope of this work, and 
those requiring it should refer to one of the many text-books pn venereal diseases. 
We include here a general summary of these diseases, and affections of the various 
individual organs and structures are considered in their appropriate chapters. 

The incubation period of acquired syphilis is from ten to ninety days. 
The diagnosis was revolutionised by the discovery in 1 905, by Schaudinn, of the 
causative organism, the Treponema pallidum ( syn . Spirochaeta pallida) (fig. 27). 
The treponema can be discovered in serum obtained by scraping primary 
lesions. If enlarged lymph nodes are present, lymph can be aspirated with a 
fine needle, and examination will often reveal spirochetes . 

By means of dark-ground illumination the treponema is seen as a spiral 
organism resembling a corkscrew in appearance. Some 
eight spirals are present, and the organism is about 8 
in length. It must be distinguished from 
non-pathogenic spirochetes. 

Specific Serum Tests 

The Wassermann reaction, a complement-fixation test, 
which employs an antigen prepared artificially from normal 
tissue, is usually positive in untreated cases, about two weeks 
after the appearance of the primary sore. Treatment should 
not be delayed until the test is positive, but commenced im- 
mediately the treponema is demonstrated. Treatment insti- 
tuted while the serum is negative yields excellent prospects of 
permanent cure. In untreated late primary and secondary syphilis the W.R. is 
almost always positive. In the tertiary stage a positive result is obtained in about 
90 per cent, of cases. If the central nervous system is affected, the cerebrospinal fluid 
may give a positive reaction, even though the blood serum is negative. In addition to 
its diagnostic value, the W.R. is also a valuable control in estimating the efficacy and 
result of treatment. Flocculation tests (such as the Kahn test, etc.) depend on the 
occurrence of visible flocculation of an antigen suspension when mixed with syphilitic 
serum. They can be performed more rapidly than the W.R. and are valuable con- 



Fig. 27. — Treponema 
pallidum in the liver 
of a baby. 


1 Syphilis derives its name from a poem by a physician, Girolamo Fracastoro, published in 
Venice in 1530. The poem tells of the shepherd Syphilus, who was struck down by the disease 
as a punishment for neglecting the worship of Apollo. 

On his return from Haiti to Barcelona in 1493, Columbus “ brought back syphilis, parrots, 
and rare plants The King and Queen of Spain received him with the highest honours. 

Fritz Schaudinn, 1871-1906. A Prussian Zoologist. 

August von Wassermann, J 866-1925. Director, Institute for Experimental Therapy, Berlin. j ^ 

Reuben Leon Kahn 9 Contemporary. Bacteriologist, University of Michigan Medical School and Hospital , Ann Arbor , 
Michigan , U.S.A. 
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firmatory tests. Other conditions which render the serum positive to the W.R. are 
yaws, giar.Hi.iar fever, and leprosy. Weak reactions are sometimes obtained in miliary 
tuberculosis, malaria, typhus, vaccinia, relapsing fever, and advanced malignant disease. 

Owing to these false positive reactions new tests have been developed and are very 
useful. The Treponema Immobilisation Test (T.P.I.) depends on the immobilisation by 
an antibody in patient’s serum of a Trep. pallidum suspension from infected rabbit 
testes. It is sensitive and specific but technically difficult. The Reiter protein comple- 
ment-fixation test (R.P.C.F.) introduced in 1949 employs as antigen a protein extracted 
from non-pathogenic treponema. It is nearly as sensitive and specific as the T.P.I. 
test and is technically simpler and more suitable for routine use. These treponemal 
tests greatly reduce diagnostic errors due to false positive Wassermann reactions. 

Clinical Features. — Acquired syphilitic 
manifestations are roughly divisible into 
three stages. 

Primary Stage . — In 96 per cent, of cases 
the primary sore or chancre is on the geni- 
tal organs. 

In the male the chancre is usually obvi- 
ous, but in the female a primary sore on the 
inner aspect of the vulva or on the cervix is 
often unnoticed by the patient, and the in- 
fection is likely to progress well into the 
second stage before its real nature is re- 
cognised. Extragenital chancres occur on 
the lips, usually the upper (fig. 529), the 
tongue (fig. 28), the tonsil, the anal margin, 
the nipple, the fingers and, rarely, in other 
situations. 

Primary sores on the lips usually result from kissing, j 

and one case is recorded in which a gentleman with 
secondary ulceration of the mouth infected five young 
ladies at a dance, each of whom developed a chancre 
on the lip. Dental surgeons and obstetricians are par- 
ticularly prone to inoculation on the fingers, but 
‘ syphilitic onychiae ’ are less common than formerly 
owing to the use of rubber gloves and more rigorous 
surgical cleanliness. 

A primary sore is due to inoculation through a 
minute abrasion, and is first noticed as an indur- 
ated papule. Associated endarteritis leads to ul- 
ceration, and a typical Hunterian chancre develops. 

The ulcer presents a definite margin, with charac- 
teristic induration due to lymphocytic infiltration. 

In the case of vascular structures, such as the lip, 
considerable oedema of the underlying tissues is 
present. In about 20 per cent, of cases chancres 
are multiple (fig. 29), either as a result of infection 
of two or more abrasions, or owing to auto-inoculation of an apposing 
surface by the primary sore. The regional lymph nodes become enlarged 

Hans Reiter , Contemporary . Formerly Professor of Hygiene , Friedrich Wilhelm Universitdt, Berlin , Germany. 

John Hunter, 17 d8- 1790. Surgeon to St. George’s Hospital. To further his knowledge of venereal disease he 
inoculated himself with syphilis in 1767. 



Fig. 29. — Multiple chancre 
rith oedema. (Dr. Schneider 

ondon.) 



Fig. 28. — Primary chancre of the 
tongue. On palpation its edges 
felt hard. The submaxillary lymph 
nodes were enlarged. A scraping 
revealed Treponema pallidum . 
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and firm (* shotty ’), the skin is not reddened and there is no tendency to 
suppuration. In the case of a penile chancre, the dorsal lymphatics can often 
be felt to be * wiry * when the subcutaneous tissue is rolled between the 
finger and thumb. 

In some cases the initial papule disappears without ulceration, and the 
patient is genuinely unaware of its presence. If phimosis is present, 
secondary infection sometimes supervenes and the ulcer becomes acutely 
inflamed, with secondary acute lymphangitis and enlarged and tender 
lymph nodes. In virulent cases phagedena (p. 39) may develop. 

A primary chancre must be distinguished from a traumatic ulcer (which 
follows irritation of an abrasion), a soft sore (p. 31), an early epithelioma, 
herpes, and, indeed, from any other lesion on the genitalia. 

Secondary Stage . — Lesions occur from two to twelve mbnths after infec- 
tion, and are typically generalised and symmetrical. The W.R. is strongly 
positive in 98 per cent, of cases. 

The general manifestations of the secondary stage include jnalaise, anaemia, a 
varying degree of pyrexia, and generalised enlargement of the lymph nodes. The 
epitrochlear, suboccipital, and posterior cervical lymph nodes are especially liable to 
be affected. 

The main characteristics of a syphilitic eruption are the dull red or coppery colour, 
the absence of irritation, the symmetrical distribution, and the polymorphic nature, 
i.c. two or three types of rash are often present simultaneously. Papules appear at 
such mucocutaneous junctions as the anal margin, vulva, or angle of the mouth, or 
where cutaneous surfaces arc constantly in apposition. As a result of their situation 
these papules become sodden, and frequently form large, foul, greyish masses, which are 
termed * condylomata \ Later fleeting bone pains (osteoscopic) or periosteal nodes are 
often in evidence. Transitory and usually symmetrical effusions may occur in the 
larger joints. Iritis sometimes occurs, and gives rise to pain, lachrymation, circum- 
corneal congestion, and a sluggish and irregular pupil, and the colour may alter owing 
to oedema. 

Tertiary Stage . — This commences some three years after infection* and 
may last throughout the patient’s lifetime. The characteristic pathological 
changes are either diffuse gummatous infiltration, or local gumma formation, 
and almost any structure in the body is liable to be affected. In some organs 
both changes occur ; thus a gummatous orchitis is sometimes associated 
with a local gumma, and a cirrhotic liver may harbour gummata. 

A gumma is a mass of necrotic tissue surrounded by granulation tissue beyond 
which is a zone of fibrosis. Necrosis of tissue is partly due to toxins, and also to 
deficient blood supply resulting from endarteritis and surrounding fibrosis. If un- 
treated, a gumma tends to enlarge and soften as the necrosis extends. If near the 
skin, hypersemia and induration are evident. The centre of the indurated area then 
softens and eventually breaks down. The gumma discharges, and typically a wash- 
leather slough is seen at the bottom of the cavity, or on the floor of the ulcer, which is 
painless. The edges arc characteristically sharply cut and circular in outline (fig. 38). 

Gummatous ulcers, following subcutaneous gummata, are especially com- 
mon on the leg, the backs of the thighs and forearms, and the face. 
A healed gumma leaves a ‘ tissue-paper ’ scar, which is silvery, supple and 
serpiginous, and sometimes surrounded by a pigmented area. 

A gummatous ulcer of the leg has been mistaken for a varicose ulcer 

(fig. 30). 



j 0 A SHORT PRACTICE OF SURGERY 

Treatment. — Public Health Regulations have greatly reduced the inci- 
dence of syphilis. Clinics are available in all large towns for treatment and 
for tracing contacts, and notices to this effect are posted in suitable public 

places. In addition, 
lectures, diminished 
inebriety, propaganda 
work, and increased 
self-respect which is 
engendered by better 
education, all en- 
courage sufferers to 
seek treatment. Of 
recent years, however, 
possibly associated 
with the * new moral- 
ity syphilis is again 
becoming much more common in this country. It is important to remember 
that homosexual practices may also transmit syphilis. 

Treatment. — No antiseptic of any description should be applied to a suspected 
chancre until the scrum has been examined bacteriologically. Pending the result a 
saline compress is applied. 

Penicillin was first used in the treatment of syphilis in 1943 and has now supplanted 
all other remedies for the disease. It is necessary to maintain a continuous thera- 
peutic level in the serum for seven to fourteen days. Benzyl Penicillin (Penicillin G) is 
the most effective type and causes the lesions to heal rapidly, crosses the placenta to 
reach the foetus, and is effective in neurosyphilis. A single injection of Procaine 
Penicillin , 600,000 units intramuscularly, will maintain an effective blood level for 
twenty-four hours. Apart from penicillin sensitivity (p. 3), a reaction may occur 
in six to twelve hours which is characterised by fever, headache, bone and joint 
pains, and rigors. The cause of this reaction is unknown and fortunately it has no 
after-effects. 

In some centres, injections of bismuth are still recommended to supplement the 
penicillin but, by and large, this practice is gradually being abandoned. 

INHERITED (5>n. CONGENITAL) SYPHILIS 

This disease is arbitrarily divided into four grades of severity : 

(i) Abortion after the fourth month. 

(ii) Birth of a still-born and often macerated foetus. 

(iii) The infant presents obvious syphilitic features, such as wasting, snuffles, skin 
eruptions. 

(iv) The child is apparently healthy, but subsequently develops syphilitic stigmata. 

The following are the more important clinical lesions : 

Mucous Membranes . — Inflammation of the mucoperiosteum of the nose causes a 
purulent discharge — known as ‘ snuffles \ Mucous patches, condylomata and even- 
tually gummatous ulceration of mucous membranes and adjacent skin can occur. 
Radiating scars (rhagades) are sometimes left at the angles of the mouth. 

Skin. — The commonest lesion is a bullous rash, known as ‘ syphilitic pemphigus 
but a roseolar rash is not uncommon in the early months, especially on the buttocks. 

Teeth. — The milk teeth erupt late and are ill-formed. The permanent incisors are 
peg-shaped, and often present a well-marked notch — Hutchinson’s teeth (fig. 276). 
The central part of the crown of the first permanent molar is maldeveloped, especially 
in the lower jaw (‘ Moon’s turreted molar ’). 
r'kEye. — Iritis, sometimes accompanied by cyclitis, occurs in young children. The 
most characteristic lesion is interstitial keratitis, which usually appears between the 
ages of eight and sixteen years. The first indication is a ‘ ground-glass ’ appearance of 

Sir Jonathan Hutchinson , 1828—1913. Surgeon to the London Hospital. 

Henry Moon, 1845-1&92. Dental Surgeon to Guy's Hospital. 



Fig. 30. — Gummatous ulcers, circular and serpiginous, with 
tissue-paper scars. ( Case salvaged from a vartcose vein clime.) 
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the cornea, associated with photophobia and lachrymation. Leashes of newly 
formed vessels appear later (salmon patches 1 ). One eye only is affected at first, but 
the second eye is subsequently involved. Prognosis should be guarded as opacities 
may remain in the cornea, or deeper-seated mischief may occur. 

Ear . — Nerve deafness sometimes develops about puberty, and is often associated 
with interstitial keratitis. 

Bones . — See p. 235. 

Joints . — Clutton’s joints are described on p. 282. 

Other Organs. — A diffuse interstitial fibrosis occasionally involves the lungs. Syphil- 
itic cirrhosis of the liver and splenic enlargement arc not uncommon. Orchitis may 
be bilateral, and if occurring before puberty results in impotence. 

Four typical lesions which shortly precede or occur at puberty are Clutton’s 
joints, interstitial keratitis, otitis interna and orchitis epitomised as 4 the halt, the 
blind, the deaf and the impotent \ 

Treatment. — Prophylactic treatment is essential, and as a rule, the mother is very 
tolerant to treatment during pregnancy. A healthy child is usually the reward of 
efficient ante-natal treatment. Treatment of an infected child should be instituted 
immediately after birth. A course of penicillin is prescribed in conjunction with 
cortisone should interstitial keratitis develop. 

VAWS (FR AM BCE SI A) 

This is a contagious disease occurring endemically in tropical countries and caused 
by Treponema pertenue which is an organism indistinguishable from Treponema palli- 
dum . 2 Infection usually occurs in childhood simply by contact and the organism enters 
the body by minor abrasions, commonly on the legs but sometimes on the arms or 
elsewhere. The Wassermann reaction (p. 27) is strongly positive. 

As in the case of syphilis, three stages are recognised. The primary sore is usually 
on the leg, foot, or ankle. The secondary stage follows in four to twelve weeks, when 
cutaneous papillomata appear, especially on the limbs and ano-genital region. These 
papillomata ulcerate and appear as multiple pink raised areas resembling raspberries 
(hence the name Frambcesia 3 ). The tertiary stage is characterised by deep ulceration 
which when healed leaves tissue-paper scars resembling those of healed gummata. 
Yaws does not affect the cardiovascular and nervous system. The disease responds to 
penicillin but terramycin appears to be even more effective. 

CHANCROID (syn. SOFT SORE) 

This type of venereal disease is caused by the specific bacillus of Ducrey 
( Haemophilus ducreyi ). It is common in tropical countries, but in England 
is mainly confined to seaports. The incubation period is short, and in two 
or three days a vesicle appears, which becomes infected and breaks down to 
form an ulcer about a week after infection. The sores are commonly mul- 
tiple and painful, and are associated with enlargement of the inguinal lymph 
nodes. Suppuration usually follows (bubo), and aspiration of pus through 
healthy skin is preferable to incision, as sinuses heal but slowly. Venereal 
sores are sometimes due to both H . ducreyi and spirochsetes, so in all cases a 
search must be made for the latter organisms. 

An uncomplicated soft sore persists and enlarges unless adequate treatment 
is prescribed. As the organism is penicillin resistant, sulphonamide and 
streptomycin are prescribed, and a five-days’ course usually suffices. 

GONORRHOEA 

This venereal disease is caused by Neisseria gonorrhcece — a Gram-negative 
kidney-shaped coccus occurring in pairs. In pus from early infections the 

1 Not to be confused with the salmon-patch birthmark (p. 103). 

* The real answer to ‘ What’s Yaws ? ' is * Syphilis *. 3 Framboise (Fr.) ~ raspberry. 

Henry Clutton , 1850-1909. Surgeon , St. Thomas's Hospital. 

Augusto Ducrey , 1860-1940. Professor of Dermatology , Pisa. Italy, isolated the bacillus in 1889. 

Albert Netsser, 1855-1916, Professor of Skin and Venereal Diseases , Breslau University , recognised the gonoco^cin 
in 1879. 
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cocci are easily found on Gram staining; large numbers may be seen inside 
the pus cells. In chronic cases, especially in females, the gonococci become 
scanty and secondary invaders multiply, so that micro- 
scopic diagnosis becomes difficult or impossible. Bacterio- 
logical diagnosis should therefore be confirmed by culture. 
Unfortunately, the culture technique is difficult, but if it 
is not done the diagnosis will be missed in many cases, 
especially in women. 

The complement-fixation test is of value for confirming 
the diagnosis in chronic and systemic infections, e.g. 
arthritis, but is usually negative in patients treated by anti- 
biotics early in the infection. 

IN THE MALE 

Acute Stage. — The disease manifests itself two to ten days after sexual 
intercourse with an infected partner. The early symptoms are itching and 
redness of the external urethral meatus, the lips of which are sticky. A viscid 
discharge appears, which soon becomes thick and yellowish. Anterior 
urethritis develops within a day or two, with the characteristic symptom of 
scalding pain on micturition. Acute retention is a very rare complication. 
Malaise and slight elevation of temperature are present during the acute stage, 
and the inguinal lymph nodes are sometimes tender. After ten to fourteen 
days acute symptoms abate, but the discharge persists. 

Local Complications. — Anterior Urethritis . — Folliculitis following in- 
fection of glands of Littre is a common complication. Balanitis is sometimes 
troublesome, and chordee (Chap. 48) may result from inflammation of the 
corpus spongiosum or corpora cavernosa. Cowperitis occasionally occurs 
on one or both sides. 

Posterior Urethritis . — This complication is liable to occur at any time, either 
from extension of the infection or ill-advised treatment, such as the passage of 
instruments. It is recognised by the frequency or urgency of micturition, 
with slight haematuria at the end of the act, aching in the perineum, painful 
erections and turbidity of a second specimen of urine after the first flow has 
washed out the anterior urethra. 

Acute prostatitis (Chap. 47) causes rectal and perineal pain which is worse 
on defalcation. Retention of urine is likely to occur if suppuration ensues. 
The inflamed prostate is easily palpable per rectum. Acute vesiculitis causes 
frequent and painful emissions of purulent or blood-stained semen. Epididy- 
mitis usually occurs from the third to the fifth week, and is preceded by pain 
in the groin or lower abdomen due to inflammation of the vas deferens. 
Basal cystitis is common and causes frequency and pain at the end of micturi- 
tion. 

Chronic prostatitis (Chap. 47), with which is associated chronic vesiculitis, 
is a common cause of persistence of infection. Strictures (Chap. 48), for- 
merly common, are becoming increasingly rare. They are due to sub- 
epithelial inflammation of the wall of the urethra, or chronic folliculitis. 

{Li*?,*. 5 10oS-J7'JG. Surgeon and Teacher of Anatomy in Paris . 

IT \lham Cotvper, 1666-1709. London Surgeon. 



Fig. 3 1 . — Neisseria 
gonorrhoea (Gram’s 
stain). 
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* Gonorrhoeal ’ warts occasionally occur on the glans or prepuce, and are due 
to an associated virus infection. 

Metastatic Complications. — Infection of joints and fibrositis may occur 
in neglected cases. Endocarditis occurs as a rare complication, and is associ- 
ated with pysemic abscesses. Iridocyclitis sometimes occurs in chronic 
cases, and necessitates repeated instillation of atropine. Most cases respond 
favourably to cortisone. 

Chronic or Latent Stage. — The discharge is often very inconsistent and may occur 
only after such events as undue exercise or alcoholic excess. Typically, a ‘ morning 
dewdrop * or ‘ gleet ’ appears, which is thick and whitish in colour. Massage of the 
prostate and vesicles and examination of any expressed fluid will probably reveal 
latent infection. Partial emptying of the bladder followed by prostatic massage and 
completion of the act is a valuable test for posterior urethritis and prostatitis. Any 
threads which appear should be examined bacteriologically. 

Urethroscopic examination may reveal folliculitis, erosions, abscesses and other 
abnormalities, and also allows the application of local treatment. 

in the female 

The early symptoms are much less pronounced than in the male. Infec- 
tion usually commences in the urethra or cervix, and Bartholin’s glands are 
infected in 2 per cent, of cases. 

The symptoms of acute infection include a sensation of heat and discom- 
fort of the vulva and pain on micturition, but in about 30 per cent, of cases 
symptoms are negligible. Should the cervix become infected, a blood- 
stained discharge is noticed and backache follows. 

Complications. — Vaginitis is common in children who are accidentally 
infected, but adults usually escape. Cervicitis sometimes occurs spon- 
taneously, or is encouraged by unwise instrumentation. Salpingitis, which 
may be accompanied by oophoritis or peritonitis, is a dreaded complication 
which is apt to cause sterility. Proctitis often occurs, and is commoner than 
in males owing to the greater ease of infection. 

Chronic or Latent Stage. — Chronic gonorrhoea occurs as urethritis, cervicitis, or 
Bartholinitis, and any discharge from these organs must be meticulously examined. 
The symptoms accruing from chronic infection are very slight and the patient may 
merely notice an occasional yellowish discharge. 

Local Complications . — Chronic endometritis occasionally occurs, and 
results in menorrhagia, metrorrhagia and mild dysmenorrhoea, associated 
with backache. Salpingitis is often quiescent, but exacerbations are liable 
to follow sexual excess, debility or labour. Warts are not uncommon and 
are sometimes large and numerous. 

Treatment. — Procaine penicillin is commonly given immediately the 
diagnosis is assured, and one injection of 600,000 units is usually curative. 
However, penicillin-resistant strains are increasing in number, and at one 
clinic, in spite of 600,000 units for five days, 20 per cent, of patients had pos- 
itive smears or relapsed shortly after treatment. For patients who relapse or 
fail to be cured, an alternative drug should be used after the sensitivities of the 
strain of gonococcus have been ascertained. The patient is warned of the 
risks of conjunctivitis and transmission of infection, and he is kept under 

Caspar Secundus Bartholin, 1655-1738 . Professor of Medicine , Anatomy and Physics, Copenhagen . 


S.P.S. — 3 
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observation for three months, the blood being tested monthly for syphilis, as 
penicillin may mask a syphilitic infection or prolong the incubation period. 

OPHTHALMIA NEONATORUM 

Infection by the gonococcus at birth is an important cause of blindness. The incu- 
bation period is twenty-four to forty-eight hours, and is followed by chemosis, 
lachrymation and purulent discharge. Corneal ulceration and sloughing may follow 
in neglected cases. If infection occurs, the eye must be irrigated with penicillin (10,000 
units in 1 ml.) at frequent intervals, and intramuscular penicillin is administered. 

NON-GONOCOCCAL INFECTIONS OF THE URINARY TRACT 

N on-gonococcal urethritis , of various types, is described in Chapter 48. 

CAT-SCRATCH FEVER 

This is a distinct clinical entity with a world-wide distribution, and is probably due 
to a virus of the lymphogranuloma-psittacosis group. Localised inflammation occurs 
at the site of the lesion, associated with fever, malaise, and anorexia. This subsides in 
a few days, but from two to several weeks later the regional lymph nodes become en- 
larged. Suppuration often occurs, but the pus is sterile, and after evacuation the 
abscess subsides. Diagnosis is usually suggested by unilateral involvement of lymph 
nodes and the history of cat scratches. It is confirmed by a skin test with antigen 
prepared from human lymph-node pus. This distinguishes the condition from 
chronic pyogenic or tuberculous adenitis with which it is often confused. Broad- 
spectrum antibiotics have been tried; they do not influence the disease, though they 
may reduce the degree of fever. 

Lympho-granuloma Inguinale is described in Chapter 41. 
Granuloma Inguinale is described in Chapter 48. 

Orf (Contagious Pustular Dermatitis of Sheep). — A virus disease of sheep trans- 
mitted to humans who handle infected animals and their skins or carcases. It forms 
granulomata on the hands. 


PARASITIC DISEASES 

Filariasis is a disease widely spread through tropical and sub-tropical countries. It is 
due to a nematode worm, Filaria sanguinis haminis which is transmitted by a mos- 
quito ( [Culex fatigans ). Once in the human body, the female worm finds its way to the 
lymphatics and lymph nodes (especially the inguinal group). It attains sexual ma- 
turity in six to eighteen months and produces vast numbers of microfilariae, so that there 
may be 50 millions in the blood at one time. Obstruction of the lymph vessels ensues 
and this is manifested in (1) varicosities of the lymphatic vessels producing chylous 
ascites and hydroceles and, sometimes, chyluria, and (2) solid oedema (elephantiasis) 
often affecting the legs, scrotum, and arms, though it may occur anywhere. The best 
method of treatment known at present is Hetrazan (diethylcarbamazine-citrate), which 
appears to sterilise or kill the adult female worm. Prevention by anti-mosquito 
measures is, of course, vitally important. Elephantiasis may require surgery (p. 151). 

Hydatid disease is discussed on p. 673 and Chapter 34. 

Bilharziasis is discussed in Chapter 46. 

Trichiniasis is discussed on p. 317. 

Amcebiasis is discussed in Chapter 34. 

DERMATOMYCOSES 

Superficial infections of closely related mycelial fungi occur in the skin, hairs, and 
nails. Tinea pedis (athlete’s foot) is contracted from small pieces of infected skin on 
the floors of communal showers or changing rooms. The skin of the toe web becomes 
macerated, peels, and cracks. It is prone to secondary infection with the streptococcus 
giving rise to lymphangitis and a red brawny oedema of the lower leg. The nails 
become brittle, yellow, and irregular. Treatment is by prolonged use of the anti- 
biotic griscofulvin with Whitfield’s Ointment (benzoic and salicylic acid) locally. 
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ORIENTAL SORE Uyn . DELHI BOIL T 

BAGHDAD SORE, ETC.) 

This disease is due to infection by a proto- 
zoal parasite, Leishmania tropica , and is a 
common condition in Eastern countries 
which is occasionally imported to Western 
zones. An indurated papule appears on an 

exposed surface, usually 

the face. If untreated 
this breaks down to 
form an indolent ulcer 

(fig. 32), which eventu- _ „ „ . . . , 

ally leaves an uelv . ? IG - 32 .— Oriental sore, boy aged 
• , eight years. ( Professor Riyaz-i-Qadter, 

pigmented scar. The FR .c.s, Lahore.) 

condition readily re- 
sponds to intravenous injections of antimony tartrate, but very 
small lesions can be treated by carbon dioxide snow. 




Amyloid Disease 

This form of dysproteinaemia is becoming increasingly 
rare but may be seen in cases of chronic empyema, 


bronchiectasis, chronic tuberculosis, and rheumatoid 
Fi«. 33.— EnJarge- arthritis. The abnormal protein is deposited in the walls 

ment of the liver r . r 

and spleen due to of the arterioles and later m the larger vessels. Micro- 
Amputation dlSe was scopically, methyl violet stains the infiltrated tissues a rose 
performed through pink, while normal structures are stained blue. It 
the left hip joint for S p ec j a Hy affects the kidneys, intestine, liver, and spleen, 
upper end of the Polyuria occurs due to infiltration of the glomeruli of the 
femur, but sinuses kidneys. Diarrhoea ensues owing to infiltration of the 
cumbed six months mucosal villi. The spleen and liver become enlarged and 
later - palpable. It is most important to bear in mind that this 

disease is a possibility in anyone who has prolonged suppuration from what- 
ever cause. The diagnosis can be made on rectal biopsy — this method is 
simple, safe, and reliable. If the source of the infection can be eradicated, 


early amyloid disease will resolve. 
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CHAPTER 3 

ULCERATION AND GANGRENE 

ULCERATION 

An ulcer is a discontinuity of an epithelial surface. There is usually progres- 
sive destruction of surface tissue, cell by cell, as distinct from death of 
macroscopic portions (e.g. gangrene or necrosis). 

Ulcers are classified as non-specific , specific, and malignant : the two latter 
groups are discussed in appropriate chapters. 

Non-specific ulcers are due to infection of wounds, or physical or chemi- 
cal agents. Local irritation, as in the case of a dental ulcer, or interference 
with the circulation, e.g. varicose veins, are predisposing causes. 

Trophic Ulcers . 1 — These are due to an im- 
pairment of nutrition, which normally depends 
upon an adequate blood supply and a properly 
functioning nerve supply. Ischaemia and anaesthesia 
will therefore cause these ulcers. Ulcers of the tips 
of the fingers occur in chronic vasospasm (Raynaud’s 
disease), and in syringomyelia. In the leg, ischaemic 
ulcers occur around the ankle or on the dorsum of 
the foot. They are very painful and resist local 
treatment. Ulcers due to anaesthesia (from diabetic 
neuritis, spina bifida, tabes dorsalis, leprosy, or a 
peripheral nerve injury) are often called perforating 
ulcers (fig. 34). Starting in a corn or bunion, they 
penetrate the foot, and the suppuration may involve 
the bones and joints and spread along fascial planes 
upwards, even involving the calf. 

The life-history of an ulcer consists of three phases; these are extension, 
transition, and repair. During the stage of extension the floor is covered 
with exudate and sloughs, while the base is indurated. The edge is sharply 
defined, and discharge is purulent and even blood-stained. The transition 
stage is occupied in preparation for healing. The floor becomes cleaner, the 
sloughs separate, induration of the base diminishes, and the discharge becomes 
more serous. Small reddish areas of granulation tissue appear on the floor, 
and these link up until the whole surface is covered (fig. 35). The stage of 
repair consists of the transformation of granulation to fibrous tissue, which 
gradually contracts to form a scar. The edge of the ulcer becomes more 
shelving, and epithelium gradually extends from it to cover the floor (at a 

1 Trophe (Greek) = nutrition. 

Maurice Raynaud, 1834-1881. Physician, HSpital Laribosiire, Paris. 
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rate of i mm. per day). This healing edge consists of three zones — the outer 
of epithelium, which appears white, the middle one bluish in colour (where 
granulation tissue is covered by a few layers of epithelium), and the inn<»r 
reddish zone of granulation tissue covered by a single 
layer of epithelial cells. 

Local (topical) treatment of non-specific ulcers.— In 

addition to the general treatment (where applicable) of an 
underlying cause (e.g. diabetes, arterial disease), a legion of 
lotions and non-adhesive applications are used to aid the 
separation of sloughs, hasten granulation, and stimulate epi- 
thelialisation of non-specific ulcers of the skin. Hypochlorite 
solution (e.g. Eusol 1 ) and 0 5 per cent, silver nitrate are popular 
in the early stages, and 1 per cent, zinc sulphate solution (e.g. 

Lotio rubra) later. Local insulin (2 to 3 ml. of 20 units per ml.) 
floated on to the ulcer and dried in a current of oxygen directed 
through a funnel is also popular. Other applications include 
paraffin gauze, ointments incorporating zinc oxide, x per cent, 
hydrocortisone cream, and silver foil. Household vinegar (1 : 6) 
is efficacious against pyocyaneus. Excessive granulations, 
commonly known as ‘ proud flesh ’, need to be discouraged by 
excision, curettage, or by the application of a caustic, such as Fig. 35.— Healing 

silver nitrate. Chronic or indolent ulcers often respond to infra- venous ulcers of the leg. 
red radiation, short-wave therapy, or ultra-violet light. 

Large ulcers in the healing phase should be covered by a free split skin graft as soon 
as the granulations are healthy (p. 114). Healthy granulations are flat, are below the 
level of the surrounding skin, are pink in colour, and do not discharge pus. In order 
to make excessive granulations healthy, they should be excised, curetted, or cauterised 
(sec above), and firm wet dressings are applied four-hourly to keep them flat. 

CLINICAL EXAMINATION OF AN ULCER 

This should be conducted in a systematic maimer. The following are, 
with brief examples, the points which should be noted: 

Site, e.g. 95 per cent, of rodent ulcers occur on the upper part of the face. 

Carcinoma typically affects the 
lower lip, while a primary chancre is 
usually on the upper. 

Size, particularly in relation to 
the length of history, e.g. a car- 
cinoma extends more rapidly than a 
rodent ulcer, but more slowly than 
an inflammatory ulcer. 

Shape, e.g. a rodent ulcer 
remains circular until of a larger 
size than a carcinoma. A gum- 
matous ulcer is typically circular 
(fig. 38), or serpiginous, due to 
the fusion of multiple circles. An 
ulcer with a square area or straight 
edge is suggestive of ‘ dermatitis 
artefacta ’ (fig. 36). 



Fig. 36. — Dermatitis artefacta. This con- 
dition is due to self-mutilation, e.g. by the 
application of irritants, such as corrosives. 
The patient usually has a hysteric tempera- 
ment, or litigation may be involved . The ulcer 
will heal if protected by a dressing which can- 
not be disturbed by the patient. 



Eusol Edinburgh University SOLution. 
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Edge (fig. 37). — A healing non-specific ulcer has a shelving edge. It is 
undermined and often bluish if tuberculous, vertically punched-out if syphil- 



Fig. 37. — 1. Healing ulcer. 2. Tuberculous ulcer. 3. Rodent ulcer. 4. Epithelioma. 


itic (fig. 38), rolled or rampart if a rodent ulcer, and raised and everted if an 
epithelioma. 

Floor. — The floor is that which is seen by an observer, e.g. watery or 
apple-jelly granulations in a tuberculous ulcer, a wash-leather slough in a 



Fig. 38. — Gumma of the tongue. 
Note the punched-out appearance 
of the ulcer. 


gummatous ulcer. 

Base. — The base is what can be palpated. 
It may be indurated as in a carcinoma, or a 
primary chancre, or attached to deep 
structures, e.g. a varicose ulcer to the tibia. 

Discharge. — A purulent discharge in- 
dicates active infection. A blue-green 
coloration suggests infection with Pseudo- 
monas pyocyaneus . A watery discharge is 
typical of tuberculosis. It is blood-stained 
in the extension phase of a non-specific ulcer. 
Bacteriological examination may reveal colon- 
isation by the coagulase positive staphylo- 
coccus. Spirochetes are found in a primary 
chancre (p. 27). 

Lymph nodes are not enlarged in the 
case of a rodent ulcer, unless due to secondary 


infection. In the case of carcinoma, they 
may be enlarged, hard, and even fixed. The inguinal nodes draining a 
syphilitic chancre of the penis are firm and * shotty but the submandibular 
nodes draining a chancre of the lip are greatly enlarged. 

Pain. — Non-specific ulcers in the extension and transition stages are pain- 
ful (except the anaesthetic trophic type). Tuberculous ulcers vary, though 
that of the tongue is very painful. Syphilitic ulcers are usually painless 
(an anal chancre is sometimes very painful). 

General Examination. — Evidence of debility, cardiac failure, anaemia, or 
diabetes must be sought. A gummatous ulcer may be associated with other 
stigmata, e.g. chronic superficial glossitis. 


Pathological examinations, e.g. biopsy, may confirm carcinoma. The 
W.R. or Mantoux test may be of value. 

Marjolin 9 s Ulcer. Seep. 105. 


GANGRENE 

Gangrene implies death with putrefaction of macroscopic portions of 
tissue (fig. 39). It is commonly seen affecting the distal part of a limb, the 
appendix, a loop of small intestine, and sometimes organs such as the gall- 
bladder, the pancreas, or the testis. Note that the term * necrosis * applies 

Charles Mantoux % 1877-1947. Physician, Le Cannes , Prance. 
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mainly to the death of groups of cells, though it 
is extended to include bone, i.e. a ‘sequestrum’. 

A ‘ slough ’ is a piece of dead soft tissue, e.g. 
skin, fascia, or tendon. 

VARIETIES OF GANGRENE ACCORDING TO 
CAUSE 

I. Symptomatic (or Secondary), due to 

arterial obstruction complicating existing disease, 
e.g. thrombosis of an atherosclerotic artery; 
embolus from the heart in auricular fibrillation 
or after coronary thrombosis; arteritis (with 
neuritis) in diabetes ; thrombo-angiitis (Buerger’s 
disease); arterial shut-down in Raynaud’s 
disease, and ergotism; the effect of intra-arterial 
injections — thiopentone, nor-adrenaline, and 
cytotoxic substances. In respect of this list of causes, a classical mnemonic is 
the word ‘RESTED’, signifying: Raynaud, Ergot, Senile, Thrombosis, 

Embolism, Diabetes. 

2. Infective: Boils and carbuncles, gas 
gangrene, gangrene of the scrotum, phagedena, 
cancrum oris et noma. 

3. Traumatic: 

(a) Direct , such as crushes, pressure sores,and 
the constriction groove on strangulated bowel. 

(b) Indirect, due to injury of vessels at some 
distance from the site of gangrene, e.g. pressure 
on the popliteal artery by the lower end of a 
fractured femur (fig. 40), or the gangrenous 
contents of a hernial sac. 

4. Physical, e.g. bums, scalds, frostbite, 
trench feet, chemicals, radium. X-rays, and 
electricity. 

5. Venous Gangrene (p. 48). 

CLINICAL FEATURES OF GANGRENE 
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Fig. 39. — Atherosclerotic 
gangrene. 


Fig. 40. — Indirect traumatic 
gangrene. A spike of bone in 
a comminuted fracture of the 
femur had lacerated the pop- 
liteal artery. 


A gangrenous part lacks arterial pulsation, 
venous return, capillary response to pressure 
(colour return), sensation, warmth, and 
function. The colour of the part changes 


through a variety of shades according to circumstances (purple, mottled, 
pallor, dusky grey) until finally taking on the characteristic dark brown, 
greenish black, or black appearance which is due to the disintegration of 
haemoglobin and the formation of iron sulphide. 

Clinical Types . — Dry gangrene and moist (wet) gangrene. 

Dry gangrene occurs when the tissues are desiccated by gradual slowing 
of the blood-stream, and typically occurs as a result of atherosclerosis, e.g. 


Leo Buerger , 1879-1913. Urologist Mount Sinai Hospital New York. 
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senile gangrene. The affected part becomes dry and wrinkled, discoloured 
from disintegration of haemoglobin, and greasy to the touch. 

Moist gangrene occurs when venous as well as arterial obstruction occurs, 
or when the artery is suddenly occluded, as by a ligature or embolus. Infec- 
tion and putrefaction always follow, and the affected part becomes swollen, 
discoloured, and the epidermis may be raised in blebs. Crepitus can some- 
times be detected on palpation, due to infection by saprophytic gas-forming 
organisms. 

Moist gangrene is manifest also in such conditions as acute appendicitis and 
strangulated bowel. 


SEPARATION OF GANGRENE 

Separation by Demarcation. — A * zone of demarcation ’, between the 
truly viable and the dead or dying tissue, appears first. It is indicated on the 
surface by a band of hyperaania and hyperesthesia. Separation is achieved 

,, by the development of a layer of granu- 
lation tissue which forms between the 
dead and the living parts. These 
granulations extend into the dead tissue, 
until those which have penetrated 
farthest are unable to derive adequate 
nourishment. Ulceration follows, and 
thus a ‘final line of demarcation {sep- 
aration) * forms which separates the 
gangrenous mass from healthy tissue. 

In dry gangrene, if the blood supply of 
the proximal tissues is adequate, the 
final line of demarcation appears in a 
matter of days and separation begins to 
take place neatly and with the minimum 
of infection (so-called separation by 
aseptic ulceration). Where bone is in- 
volved complete separation takes longer 
than when soft tissues alone are affected, 
and the stump tends to be conical as the 
bone has a better blood supply than its coverings. 

In moist gangrene there is more infection, and suppuration extends into the 
neighbouring living tissue, thus causing the final line of demarcation to be 
higher than in dry gangrene (separation by septic ulceration) (fig. 41). This 
is why dry gangrene must be kept as dry and aseptic as possible, and every 
effort should be made to convert moist gangrene into the dry type. 

Vague Demarcation. Spread of Gangrene. — In many cases of 
gangrene from atherosclerosis and embolism, the line of final demarcation is 
very slow to form or does not develop. Unless the arterial supply to the 
living tissues can be improved (see Arterial Surgery, pp. 1 17-123), the gan- 
grene will slowly spread to adjacent tissues or toes, or will suddenly appear as 



Fig. 41. — Moist gangrene. Note the 
extension up the leg. 
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‘ skip ’ areas farther up the limb. Signs of skipping should always be care- 
fully looked for. Black patches suddenly appear, perhaps on the other side 
of the foot, on the heel, on the dorsum of the foot, in front of the ankle, and 
in the calf. Infection , being another cause of the spread of gangrene, may 
spread upwards beyond the line of separation along the lymphatic vessels or 
cellular tissue into healthy parts, and extensive inflammati on then results. 
Except in diabetic gangrene without concomitant atherosclerotic obstruction, 
these forms of spread do not usually respond to efforts to save the limb, and 
an above-knee amputation is then necessary. To attempt local am putation 
in the phase of vague demarcation is to court failure, as gangrene reappears 
in the skin-flaps (die-back). 

TREATMENT OF GANGRENE 

General Principles. — Treatment depends largely upon the variety of 
gangrene, the site or organ affected, and the blood supply of adjacent struc- 
tures. A life-saving excision or amputation is needed for such emergencies as 
a gangrenous appendix or loop of small intestine, gas gangrene, a badly 
crushed limb, or a rapidly spreading symptomatic gangrene. A limb-saving 
attitude is needed in most cases of symptomatic gangrene affecting hands and 
feet. The surgeon is concerned with how much can be preserved or sal- 
vaged. 1 With arterial disease, so much depends upon there being a good blood 
supply to the limb above the gangrene, or whether a poor blood supply can be 
improved by such measures as direct arterial surgery (embolectomy, grafting, 
or disobliteration), or interruption of the sympathetic nerve supply by a para- 
vertebral block or sympathectomy. (These procedures are described in 
Chapter 9.) A good or improved blood supply indicates conservative ex- 
cision and amputation. Poor blood supply, or failure to improve it, indicates 
amputation at a higher level, through absolutely healthy tissue. 

General treatment includes that of cardiac failure, atrial fibrillation, and 
anaemia, in order to improve the tissue oxygenation. Oxygen inhalation 
(p. 80) is sometimes used, but hyperbaric oxygen in a compression chamber 
(where available) seems more promising (p. 80). A nutritious diet, 
essential in all forms of gangrene, and the control of diabetes when present, 
are additional items of care. Pain, especially night pain, may be difficult 
to relieve. Non-addictive drugs should be used, e.g. dihydrocodeine (D.F. 

1 1 8). 

Local Treatment. — (a) Care of the affected part includes keeping it 
absolutely dry. Surgical spirit, exposure, and the use of a fan may assist in 
the dessication. (The last two measures help to relieve pain.) The limb 
must not, under any circumstances, be heated. 

( b ) Protection of local pressure areas , e.g. the skin of the heel or the malleoli, 
otherwise fresh patches of gangrene are likely to occur in these places. A 


1 Sir William Fergusson (1808-1877), Surgeon, Royal Infirmary, Edinburgh, later Pro- 
fessor of Surgery, King’s College Hospital, London, said that amputation is * one of the 
meanest, and yet one of the greatest operations in surgery: mean, when resorted to where 
better may be done — great, as the only step to give comfort and prolong life \ 
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bed-cradle, padded or Sorbo rings, foam PVC blocks, or a c sheepskin ’ 
(Acrilan ) 1 are useful preventive aids. 

(c) Minor Surgical Toilet .— Careful observation of a gangrenous part will 
show whether the lifting of a crust, or the removal of hard or desiccated skin, 
will assist in demarcation or the relief of pain. 

Amputations of the Leg for Gangrene.— These may be conservative, radical 
(definitive) and semi-conservative (compromise), and as stated above, the indications 
depend upon the blood supply of the part of the limb immediately adjacent. 

(a) Conservative .— There need be no undue haste to remove a dry, painless, gan- 
grenous toe where the final line of demarcation is satisfactory. A diabetic or frostbitten 
part can in theory be left to separate. An excision through the line of demarcation is 
usually performed when separation is proceeding well or if there is localised infection. 
These wounds are left open to heal by granulation (fig. 42). If bone and tendons 
are to be sectioned at a higher level, this can be done through the cuff of skin and soft 
tissue. Special flaps are not fashioned in conservative amputations unless a portion of 
a foot or the forefoot is to be removed. A trans-metatarsal amputation (fig. 43) is 



Fig. 42. — Conserva- Fig. 43. — Transmetatarsal amputa- 

tive amputation for tion for diabetic gangrene of the toes, 

diabetic gangrene. 

only possible when there is a viable long plantar flap extending almost to the base of the 
toes. This has to be wrapped round the severed forefoot and sutured to the dorsal 
skin. A long dorsal flap cannot withstand the subsequent trauma from a shoe. 

C b ) Radical ( Definitive ). — Where conservative amputation is impossible because of 
failure of demarcation, spread of gangrene, failure of direct arterial salvage surgery or 
sympathectomy (p. 12 1), a mid-thigh amputation is indicated. Nowadays there is no 
statutory length of the stump. It is, in fact, essential to amputate high enough to 
ensure that the wound will heal soundly. This usually means a bony stump of some 
6 to 8 inches (15 to 20 cm.) below the greater trochanter. Equal anterior and pos- 
terior flaps of skin and subcutaneous tissue and deep fascia are used. The muscles are 
divided at the level of bone section (quadriceps divided with the knee flexed, and 
hamstrings with the knee extended). A tourniquet is not used to control haemorrhage, 
as in atherosclerotic and embolic gangrene there is surprisingly little bleeding 
owing to the obstructed main vessels. The sciatic nerve is cut cleanly across. It 
should not be ligated, though usually there is brisk bleeding from the artery to the 
nerve, which requires a ligature. 

After sawing across the bone (the periosteum should not be stripped up) the leg is 
removed and full haemostasis is secured. Muscles may be grouped together by sutur- 
ing around (but not over) the stump before the skin flaps are carefully sutured, edge to 

1 A sheepskin or a large pelt made of washable fibre (* Acrilan * pad made by Northpads, 
London). The air pockets in wool make it specially resilient to pressure, so these pads may 
be used wherever areas need protection. The idea stems from cattle and sheep ranches 
where saddle-sores of horses are prevented by the interposition of a sheepskin. 
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edge. The stump is drained, either through the wound or via a separate incision, and 
mild suction is applied via a sealed drainage bottle. 

(c) Semi-conservative ( compromise ) amputations about the knee are frequently 
performed when conservative amputations of the foot will clearly be of no avail (or 
have failed) and where blood supply in the region of the knee is satisfactory (an arterio- 
gram may have shown this). These amputations are either below knee, through 
knee, or supracondylar (Stokes-Gritti). The blood supply must be adequate and it 
is well for the surgeon to advise the patient that in the event of there being little bleed- 
ing in the flaps and muscles, the radical above-knee amputation will be necessary. 

After-care. — The stump is immobilised between sandbags for forty-eight hours, 
and there should be adequate sedation for pain. Thereafter the patient is encouraged 
by a programme of promotion to a full and active participation in the community. 
This programme entails exercises, sitting up in a chair, getting up on crutches, and 
finally the measurement for, fitting of, and rehabilitation with, an artificial limb 
(prosthesis). Early dressing and the removal of the drain require sedation, and an 
assistant to hold the limb gently but firmly between two hands. When the wound 
of an above- or below-knee amputation has healed, the patient holds his limb himself 
while he is taught how to bandage the stump in such a way as to mould it into the cone- 
shape necessary for fitting the prosthesis. Removal of the sutures on the fourteenth 
day depends upon satisfactory healing, and if there is any doubt on this score, they 
should be left in for three or even four weeks. 

Complications. — Early , include the following: reactionary hemorrhage, which 
requires return to the theatre for operative haemostasis; a haematoma, which requires 
evacuation; infection, usually from a haematoma. Any abscess must be drained. 
Depending upon the sensitivity reactions of the organisms cultured, the appropriate 
antibiotics are given. Gas gangrene can occur in a mid-thigh stump — the organisms 
coming from contamination by the patient’s faeces (p. 44). 

Wound dehiscence and gangrene of the flaps are due to ischaemia, and a higher am- 
putation may well be necessary. Fat embolism (p. 133) is another but uncommon 
sequel, occurring within the first two days. 

Late . — Pain is usually the presenting symptom. It may be due to: unresolved 
infection, e.g. a sinus, osteitis, bone necrosis and sequestrum formation; a bone 
spur; a scar adherent to bone; an amputation neuroma from the outgrowth of nerve 
fibrils which become attached to skin, muscle or fibrous tissue ; a phantom limb. 

Phantom Pain. — Patients frequently remark that they can feel the amputated limb 
and sometimes that it is painful. The surgeon’s attitude should be one of reassurance 
that these feelings will disappear. He should on no account foster the subject and 
talk about phantom-limb pain in front of the patient, as it is very refractory to treat- 
ment once it is established. 

Other late complications include ulceration of the stump (pressure effects of 
the prosthesis or increased ischaemia). Rarely, an ulcer is artefacta (fig. 36). Some 
patients are troubled by cold and discoloured stumps, especially during the winter, 
and sympathectomy may be required. 

ASPECTS OF CERTAIN VARIETIES OF GANGRENE 

Atherosclerosis and embolism, the main underlying causes of sympto- 
matic gangrene, are discussed in Chapter 8, together with Buerger’s and 
Raynaud’s disease. 

Brgot is a common cause of gangrene among dwellers on the shores of the Medi- 
terranean Sea and in the Russian steppes who eat rye bread infected with Claviceps 
purpurea . The extremities, and sometimes the nose and ears, are affected. It also 
occurs in migraine sufferers, who, for prophylactic reasons, unwittingly take ergot 
preparations over a long period. Overdosage can also occur following the ergot 
treatment of post-part um haemorrhage. 

Diabetic gangrene is due to three factors. These are trophic changes 
resulting from peripheral neuritis, atheroma of the arteries resulting in 
ischaemia, and excess of sugar in the tissues which lowers their resistance to 
infection (fig. 44). As in the senile type, gangrene is usually preceded by 
some slight trauma, and is either of the moist or dry variety. 

Sir William Stokes , 1839-1900. Regius Professor of Medicine , Dublin. 

Roeco Gritti, 1857-1920. Surgeon, Milan. 
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The neuropathic factor impairs sensation, and thus favours the neglect of 
minor injuries and infections, so that inflammation and damage to tissues are 
ignored. Muscular involvement is frequently accompanied by loss of re- 
flexes, and deformities. In some cases the feet are splayed and deformed 
(neuropathic joints). Thick callosities develop on the sole, and are the means 

whereby infection gains entry, 
often following amateur chiro- 
pody. Infection involving fascia, 
tendon, and bone can spread 
rapidly upwards via subfascial 
planes. 

Clinical examination and in- 
vestigations include those on the 
urine and blood for diabetes. 
Palpable dorsalis pedis and pos- 
terior tibial pulses and the ab- 
sence of rest pain and intermittent claudication imply that there is no associated 
major arterial disease (atherosclerosis). A bacteriological examination is 
made of any pus. An X-ray will reveal the extent of any osteomyelitis. 

Treatment. — The diabetes must be brought under control by diet and 
insulin. The gangrene is treated on the lines already described on the pre- 
vious pages, the accent being on conservatism if there is no major arterial 
obstruction. A rapid spread of infection requires drainage of the area by 
incision and the removal of any obviously dead tissue. 



Fig. 44. — Early diabetic gangrene. 


INFECTIVE GANGRENE 

Gas gangrene (clostridial myositis), although uncommon, is a regular 
contributory cause of death in the case of accidents. It is now considered 
that the anaerobes are introduced into the wound from infected clothing more 
commonly than by soil, hence wounds of the thighs and buttocks are especi- 
ally liable to infection owing to fecal contamination. Excessive hemorrhage 
and the use of a tourniquet are predisposing causes, and, as in all cases of 
gangrene, the leg is more prone to be affected than the arm. 

The causative organisms fall into two groups — those which break down starch and 
those which break down protein. Cl. vielchii ( aerogenes capsulatus or perfringerts ) 
is the most important member of the saccharolytic group; it is a Gram-positive 
anaerobe with a definite capsule. The proteolytic group include Cl. sporogenes, 
which splits protein into ammonia and sulphuretted hydrogen. 

The diagnosis of true gas gangrene, i.e. gas in the tissues combined with 
gangrene, is essentially clinical. Pain, swelling, oedema, and toxaemia, 
usually develop within forty-eight hours. There is a rapid increase in the 
pulse-rate, a slight rise, or, in severe cases, a fall of temperature, and vomiting. 
The mental condition usually remains clear, and death occurs suddenly. (We 
have seen a patient die while engaged in completing a football forecast.) On 
examination of the wound, stitches are seen to be under tension, and, through 
the pouting edges, thin brownish fluid exudes, which possesses a sickly foul 
odour. The limb is tense and swollen, and palpation often reveals crepitus. 

William Henry Welch , 1S50-M.H. Professor of Pathology, Johns Hopkins Hospital, Baltimore. 
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An X-ray will demonstrate the presence of gas in intramuscular planes, and 
is very useful in the diagnosis of early cases. Gas and foul fluid form in the 
cellular spaces; contractability of the muscles is soon lost, and their colour 
changes successively from the dull red of boiled ham to green and then black. 

If septicaemia occurs, gas is produced in many organs, notably the 
liver, which at necropsy drips with frothy blood, and is well named a 
‘ foaming liver 

Treatment. — Prevention. — The essential prophylactic measure is 
early debridement of the wound, i.e. meticulous excision of dead and dying 
tissue. Partial suturing is sufficient, and secondary suture can be undertaken 
at a later date (p. 17). Prophylactic penicillin should also be administered. 

Anti-gas gangrene serum ampoules contain 22,500 I.U. of polyvalent anti- 
toxin (9,000 units Cl. welchii, 9,000 units Cl. cedematiensy 4,500 units Cl. 
septicum). A dose should be given intramuscularly in cases where muscles 
have been severely lacerated or foreign bodies have penetrated deeply into 
the tissues. 

Treatment of Established Disease. — The patient’s life depends upon: 

(i) Preparation for immediate operation, with blood transfusion (or plasma 
if necessary). 

(ii) Injection of 4 mega units of penicillin immediately, followed by \ mega 
unit four-hourly for 4-8 days. 

(iii) Adequate excision of all affected groups of muscles, through long 
incisions in the limb (on both sides if necessary). If total clearance is not 
possible, amputation must be performed (e.g. disarticulation through the hip- 
joint for gas gangrene in an above-knee amputation stump). 

(iv) Anti-gas gangrene serum (3 ampoules of polyvalent serum immediately, 
and repeated six-hourly I.V.). 

(v) If available, oxygen drenching in a pressure chamber (hyperbaric 
oxygen, p. 80) reduces the toxin production of the organisms. 
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Gas Infections— Less severe forms of gas infection occasionally occur: 

(i) Local Type . — Invasion is sometimes limited to a single muscle, which 
becomes necrotic while adjacent muscles escape. 

(ii) A gas abscess frequently occurs if a contaminated foreign body is present 
in a wound (fig. 45). It subsides when the abscess is properly opened 
(‘ uncapped ’), and the foreign body removed. 

(iii) Subcutaneous infection is sometimes seen spreading for a considerable 
distance around a wound. Crepitus is easily palpable, and the skin becomes 
khaki-coloured as a result of haemolysis. Unless this condition is recognised, a 
needless amputation may be performed. The only surgical treatment required 
is thorough drainage of the wound by multiple incisions into the affected 
subcutaneous tissues, down to, but not including, the deep fascia, otherwise 
infection may be carried into the underlying fascial planes or muscles. 

Cancrum oris et noma is discussed on p. 490. 

Carbuncles and boils are considered on p. 99. 

TRAUMATIC GANGRENE 

This variety of gangrene follows either local injury or occlusion of blood- 
vessels, and thus is either direct or indirect. 

(i) Direct traumatic gangrene is due to local injury, and may arise as a 
result of crushes, or pressure, as in the case of splints or plasters, or bedsores. 

Gangrene following a direct and severe injury, e.g. a street accident in 
which a heavy vehicle passes over a limb, is of the moist variety, and if 
the affected part is devitalised, removal without delay is indicated. As the 
tissues are presumably healthy, amputation is performed as close to the 
damaged part as will leave the most useful limb. 

Bedsores (syn. decubitus ulcers) are either acute or chronic. The acute 
or trophic variety is associated with disease or injury of the spinal cord, and 
often progresses with alarming rapidity in spite of every care and attention. 

The chronic or postural bedsore is predisposed to by five 
factors — pressure, injury, anaemia, malnutrition, and 
moisture (fig. 46). Prophylactic treatment is of the utmost 
importance. Thus pressure over bony prominencies is 
counteracted by a two-hourly change of posture and 
protection by foam P.V.C. blocks, or a ‘ sheepskin ’ 
(footnote, p. 42). A water-bed or a ripple-bed is some- 
times desirable. Injury due to wrinkled drawsheets and in 
maceration of the skin by sweat, urine, or pus is combated 
by skilled nursing. 

A bedsore is to be expected if erythema, which does not 
change colour on pressure, appears. The part must be 
kept dry. An aerosol silicone spray may be used. Actual 
bedsores may either be treated by lotions, as described on page 37, or by 
exposure to keep them as dry as possible, with the appropriate antibiotic, 
given systemically. The haemoglobin of the patient should be maintained 
at 100 per cent., by transfusions of packed cells if need be. If the patient 



Fig. 46. — Pos- 
tural bedsores over 
the sacrum. 
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is young and otherwise healthy, free excision and sliding skin grafts are often 
successful (p. 1 14). 

(ii) Indirect traumatic gangrene is 

due to interference with blood-vessels, and 
some of the more important causes are as 
follows: 

(a) Obstruction to artery and vein, as 
occurs in the loop of bowel contained in 
a strangulated hernia, or following pressure 
by a fractured bone on the main vessels of a 
limb (fig. 40) or digit (fig. 47). 

(b) Thrombosis of a large artery, following 
injury. 

( c ) Ligation of the main artery of a limb, as 
after division by injury. The likelihood of 
gangrene then depends upon the sufficiency 
of the collateral circulation (p. 117). 

Treatment directed to the cause, e.g. closed or open reduction of a frac- 
rure, will sometimes prevent the onset of gangrene. In cases of threatened 
gangrene the limb must be kept cool, so as to reduce metabolism to the 
ninimum (p. 123). When gangrene is slow to develop, delay is sometimes 
advantageous in that a line of demarcation will indicate the level of vitality, 
[f moist gangrene spreads rapidly, amputation is needed to safeguard healthy 
issue and in some cases to save the patient’s life. 

PHYSICAL AND CHEMICAL CAUSES OF GANGRENE 

Frostbite is due to exposure to cold, especially if accompanied by wind or high 
iltitudes (e.g. explorers and airmen). It is also encountered in the elderly or the 
agrant during cold spells. Pathologically, there is damage of the vessel walls, which 
s followed by transudation and oedema. The sufferer notices severe burning pain in 
he affected part, after which it assumes a waxy appearance and is painless. Blistering, 
nd then gangrene, follows. 

Treatment. — Frostbitten parts must be warmed very gradually . Any temperature 
ligher than that of the body will be detrimental, as the affected part will merely rise 
n temperature equal to that of its surroundings. Many frostbitten limbs have been 
ither stewed or roasted in ignorance, and gangrene thereby encouraged. The part 
hould be wrapped in cottonwool and kept at rest. Friction, e.g. rubbing with snow, 

5 contraindicated, as it damages the already devitalised tissues. Warm drinks and 
lothing are provided and powerful analgesics are required to relieve the pain which 
Leralds the return of circulation. Paravertebral injection of the sympathetic chain 
p. 122) may be helpful in relieving associated vasospasm (sec footnote, p. 123). 
imputations should be conservative (p. 42). 

Trench foot is due to cold, damp, and muscular inactivity, and is predisposed 
3 by tight clothing, such as garters, puttees, or ill-fitting boots. Prophylaxis is 
tierefore of paramount importance. Numbness is followed by pain, which is cx- 
ruciating when boots are removed. The skin is mottled like marble, and in severe 
ases blisters containing blood-stained serum develop, and moist gangrene follows, 
"he pathology is similar to that of frostbite, and the treatment is the same. 

A in hu m (fig. 48), a disease of unknown etiology, usually affects male Negroes. A 
ssure appears at the level of the intcrphalangeal joint of a toe, usually the fifth. The 
ssure becomes a fibrous band, which encircles the digit and causes necrosis. The 
‘eatment is amputation. 



Fig. 47. — Indirect traumatic 
gangrene of a new-born infant’s 
finger, accidentally caused by a 
thread of cotton. (Dr. Doyne Bell , 
London .) 
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Intra-arterial injection of thiopentone 

is an occasional accident when a high division 
of the brachial artery results in one of its two 
terminal branches, usually the ulnar, passing 
superficially downwards in the antecubital 
fossa. Pulsation of the vessel, and the with- 
drawal of bright red blood should prevent 
this calamity. 

Injection causes immediate and severe 
burning pain and blanching of the hand, 
usually accompanied bv an interjection from 
the patient! The needle should be left in 
position, and 5 ml. of 2 per cent, procaine 
and/or 2 per cent, papaverine sulphate in- 
jected in order to obviate vascular spasm. 

Fig. 48.— Ainhum (see text). Dilute heparin solution (p. 131) may also be 

given intra-arterially if the needle is in posi- 
tion. If the needle is not in position, and the facilities are available, the artery may 
be exposed, opened, and any clots flushed out with dilute heparin solution. Then 
vein-patch repair (p. 121), and/or peri-arterial papaverine, or intra-arterial fibrin- 
olysins (p.132) may be employed. Brachial or stellate block must also be performed, 
and repeated if necessary. Even so, gangrene of one or more fingers may occur. 

r.hpmirnl Gangrene. — Carbolic acid is the most dangerous, as anaesthesia masks 
the pain which occurs before the onset of gangrene. Carbolic compresses should never 
be used, for fingers have been lost by application of compresses even as dilute as 1 : 80. 
The gangrene is due to local arterial spasm. In addition there is danger of severe 
systemic effects from absorption of the carbolic. Local bicarbonate soaks should be 
applied. Later, excision of the slough and skin grafting are necessary. 

VENOUS GANGRENE 

A rare condition, due to extensive thrombosis in peripheral veins, there being normal 
arterial pulsations. It may occur in the toes and forefoot without any apparent cause, 
though it may be a manifestation of visceral neoplasm (Trousseau’s sign, p. 142). It 
also occurs in peripheral thrombosis due to polycythemia vera. 

Treatment . — The limb is elevated, anticoagulant therapy commenced (p. 131), and 
conservative surgery performed when the final line of separation appears. 
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CHAPTER 4 

TUMOURS AND CYSTS 


This chapter concerns the general surgical pathology of tumours. Tumours arising 
in connection with special structures or organs are considered in their appropriate 
chapters. 

A tumour is a new formation of cells of independent growth usually 
arranged atypically, which fulfils no useful function and has no typical ter- 
mination. The term 4 tumour 5 should be reserved for new-growths ; its loose 
application to inflammatory swellings, such as Pott’s puffy * tumour ’ (p. 376), 
or to enlargement of an organ due to hypertrophy, should be abandoned. 

Causation 

Over 300 years ago it was stated that ‘ any kind of external irritation, whether from 
motion, heat, or acrimony, may cause cancer \ Natives of Kashmir are prone to 
develop carcinoma of the skin on the inner sides of the thighs and lower abdomen. This 
is due to their habit of keeping warm by squatting and hugging earthenware pots 
containing glowing charcoal (the pot being termed a kangri ), with the result that the 
adjacent skin is irritated by heat and fumes. 

It is common knowledge that women can swallow in comfort fluids at a consider- 
ably higher temperature than men can tolerate, which fact may explain the greater 
incidence of post-cricoid carcinoma in females. 

‘ Chimney-sweeps' ’ cancer (Chapter 49), and ‘ countryman’s lip ’ (p. 457), are 
other examples of carcinoma due to chronic irritation. 

Regeneration of tissue appears to encourage malignant changes in the newly 
formed cells, which are presumably in a state of instability. Primary carcinoma of 
the liver is sometimes seen in cases of cirrhosis, and apparently arises from the liver 
cells which are endeavouring to regenerate. Similarly, squamous-celled carcinoma 
occasionally occurs in a chronic ulcer (fig. 49, also Marjolin’s ulcer, p. 105), and a 
fibrosarcoma arising in a scar is not uncommon. Viruses cause cell instability and 
are therefore implicated. A wart is the commonest example of a virus causing a 
tumour (see also Burkitt’s tumour, 
p. 158). In some situations the site 
of fusion of embryonic elements en- 
courages the development of car- 
cinoma, e.g. carcinoma is prone to 
occur at the junction of the anterior 
two-thirds and the posterior third of 
the tongue, also carcinoma is not un- 
common at the junction of the anal 
canal and the rectum. 

Carcinoma is not hereditary. How- 
ever experience shows that it appears 
to ‘ run in families 

Tumours reproduce cells which are 
similar to those from which they arise, 
although if the tumour grows rapidly the resemblance becomes less obvious {anaplasia). 
It sometimes happens that the epithelium from which the tumour grows has already 
changed its characteristics. The gall-bladder is normally lined by columnar epithe- 
lium, but the presence of gall-stones may result in the epithelium undergoing 
squamous-celled metaplasia . 



varicose ulcer (note everted edge). 


s.p.s. — 4 


5 ° 


A SHORT PRACTICE OF SURGERY 


CLASSIFICATION 

The classification of tumours is fraught with difficulty owing to their varied 
and sometimes atypical appearances. Following the suggestion of Adami, 
tumours can be subdivided into two groups, teratomas and blastomas. 

Teratomas are composed of cells of one individual within the tissues 
of a second individual (fig. 50). These tumours may arise from ‘toti- 
potent ’ cells, or contain representative cells 
from all three embryonic layers: ectoderm, 
endoderm, and mesoderm. Teratomatous 
dermoids, for example, contain hair, teeth, 
muscle, gland tissue (see below). 




Fig. so.- 


-Twins and teratoma. 


1. Normal twins. 2. One 
normal twin, the other an 
acardiac, anencephalic monster. 
3. A teratoma — the twin 
brother’s remnants are included 
in his normal brother. 


Dermoid Cysts 

Dermoid is a somewhat loose term given to 
cysts lined by squamous epithelium occurring 
in various parts of the body. Sebaceous cysts 
are lined by superficial squamous cells and should 
really be called ‘ epidermoids \ 

(i) Teratomatous dermoids (see above) are found 
in the ovary, testis, retroperitoneum, superior 
mediastinum, and the presacral area. Malignant change occurs not infrequently in 
these tumours and it is wise to regard them all as liable to carcinomatous or sarco- 
matous change. 

(ii) Sequestration dermoids (p. 62) are not teratomas and are formed by the inclusion 
of epithelium beneath the surface at places where lines of developing skin meet and 
join (external angular process, p. 481, root of nose, p. 482, branchial cysts, p. 518). 

(iii) Implantation dermoids (p. 63) may follow puncture wounds, commonly of 
the fingers. 

Blastomas develop from unipotent cells, and arise from any one of the 
three embryonic layers (e.g. neuroblastoma, p. 56). 


INNOCENT OR MALIGNANT 

By far the most important clinical differentiation is whether the tumour 
is innocent (benign) or malignant. This decision affects the whole future 
of the patient. Fortunately, it is usually possible to say with confidence 
which type of tumour is present but, occasionally, even the pathologist, with 
all the clinical and histological evidence to hand, will find it difficult. 

An innocent or benign tumour is usually encapsulated, and does not 
disseminate nor recur after removal. Growth is uniform throughout the 
whole mass and symptoms are due to its size, position, and pressure (except in 
certain adenomas which secrete a hormone which may affect bodily functions). 
Frequently innocent tumours are multiple. 

Malignant Tumours. — The characteristics of malignancy are: (< a ) 
Invasion of surrounding tissues, ( b ) Pleomorphism (variable shapes) of cells, 
(c) Rapid growth, (d) the tendency to metastasise to other parts of the body 
by the lymphatics and the blood-stream, (e) general weight loss and a rapid 
downhill path. 

METHODS OF SPREAD OF MALIGNANT TUMOURS 

(i) Local Extension . — Malignant tumours infiltrate adjacent tissues and 
spread by direct invasion. This feature is the most reliable evidence of 

John George Adami, U62-1926. Profettor of Pathology , McGill University . 
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malignancy when the tumour is examined microscopically. Active growth 
occurs chiefly at the edge. Tissues are not always invaded in a uniform 
manner. Invasion takes place most readily along connective-tissue planes, 
whereas fascia or aponeurosis forms a temporary barrier. An avascular 
structure, such as articular cartilage, resists invasion to a remarkable extent. 

(ii) Bloodstream . — This is the most common method of dissemination of 
a sarcoma , as the venous clefts, so typical of a sarcoma, readily per mi t 
malignant cells to enter the blood-stream. These malignant emboli are 
liable to be arrested in the lungs, where they form secondary deposits, some- 
times accompanied by a blood-stained pleural effusion. It is probable that 
in some cases malignant cells grow along the pulmonary capillaries into the 
veins, and so reach the systemic circulation. Large veins are sometimes 
extensively invaded by sarcoma (fig. 51). 



Fig. 51. — Intravenous spread of sarcoma. 


Carcinoma disseminates less commonly by the blood-stream, although a 
carcinoma of the kidney may invade the renal vein, with the result that early 
secondary deposits may be found in the lungs. Cancer cells may be detected 
in the venous blood draining the region of a malignant tumour. Warren 
Cole has shown that during operation on a cancer of the breast, for instance, 
a shower of cancer cells pass into the axillary vein. 

(iii) Lymphatics . — -The spread of carcinoma along lymphatics occurs both 
by permeation and by embolism. In the former 
case the malignant cells grow along the lymphatic 
vessels from the primary growth; this may even 
occur in a retrograde direction. The presence of 
malignant cells stimulates perilymphatic fibrosis, but 
this does not stop the progress of metastases further 
along the lymphatic chain. Some structures, such as 
bones, are occasionally affected by lymphatic perme- 
ation. 

In some instances, notably malignant melanoma, 
groups of cells may so overcome the surrounding 
fibrosis, as to give rise to intermediate deposits between 
the primary growth and the lymph nodes (fig. 52). 

In the case of lymphatic embolism, cancer cells 
invade a lymphatic vessel and are carried by the Fig. 52. — Melano- 
lymph circulation to a regional node, so that nodes J^an^u s ep °y mp™ atki 
comparatively distant from the tumour may be in- of the abdominal wall. 

^ J * {K-C.S. Museum). 

volved in the early stages. 

(iv) Inoculation (Implantation). — Inoculation of carcinoma has been 
observed in situations where skin or mucous membrane is closely in contact 
with a primary growth. Examples of this 1 kiss cancer * are carcinoma of the 

Warren Henry Cole, Contemporary. Emeritus Professor of Surgery, University of Illinois, Chicago, U.S.A. 
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lower lip affecting the upper, and carcinoma of the labium majus giving rise 

to a similar growth on the opposite side of the vulva. 

Recurrence after operation is occasionally due to implantation of malignant 
cells in the wound. Examples of this mischance are the appearance of a 
malignant deposit in the bladder scar after suprapubic removal of a primary 
growth, and nodules of carcinoma in the scar of the incision after mastectomy. 

(v) Peritoneal . — When the peritoneum is involved, cells from a carcinoma 
may spread like snowflakes all over its serous surface. This transcoelomic 
spread is specially notable when cells from a colloid carcinoma of the stomach 
gravitate on to an active ovary and give rise to malignant ovarian tumours 
(Krukenberg’s tumour. Chapter 32) which may be the first manifestation of 
gastric malignancy. 

GRADING AND STAGING OF MALIGNANT TUMOURS 

Grading and staging are used to assess the degree of malignancy of the tumour as an 
indication of the prognosis, and may be used as a guide to determine the type and 
the extent of the treatment which is required. 

Broders’ Grading of Malignant Tumours. — Tumours are divided into four 
categories, according to the degree of differentiation shown by component cells. 
Squamous-cclled carcinoma best illustrates these points, which include the degree of 
anaplasia, the absence or presence of prickle cells, and the number of mitotic figures. 

Grade I. This is the least malignant, and not more than 25 per cent, of cells are 
lacking in well-marked differentiation. The remainder show keratinisation and 
obvious differentiation. 

Grade II. From 25 per cent, to 50 per cent, are undifferentiated. 

Grade III. From 50 per cent, to 75 per cent, are undifferentiated. 

Grade IV. Over 75 per cent, of cells are undifferentiated, i.e. anaplastic and with 
mitotic figures, and are the most malignant. 

This grading must not be taken too literally in estimating treatment or prognosis, 
c.g. different parts of the same tumour may show varying grades, and Grade I neo- 
plasms may have disseminated widely, whereas a Grade IV tumour may still be 
localised. Anaplastic tumours are usually radio-sensitive, but commonly recur, 
whereas highly differentiated tumours tend to be radio-resistant. 

Dukes 9 Staging. — This is a method of classifying the spread of carcinoma of the 
rectum and is described in Chapter 41. 

TNM Classification of Carcinoma of the Breast . 1 — This is a detailed clinical 
staging which is arrived at simply by the clinician ascertaining the following points 
during his examination of the patient : What is the extent of the primary Tumour 
within the breast ? Are any lymph Nodes affected ? Are there any Metastases ? 
The information so obtained is scored as follows : 


Tumour 

Nodes 

Metastasis 

T, 

2 cm. or less. No skin 

N 0 

No nodes. 

Mo 

No metastasis. 


fixation. 


- Axillary nodes 

M x 

Metastases are 

t 2 

More than 2 cm., but 


movable (a) not 


present including 


less than 5 cm. Skin 


significant, (b) 


involvement of 


tethered or dimpled. 


significant. 


skin beyond 


No pectoral fixation. 

n 2 = 

Axillary nodes 


breast, and 

T ; , - 

More than 5 cm., but 


fixed. 


contralateral 


less than 10 cm. Skin 

n 3 

— Supraclavicular 


nodes. 


infiltrated or ulcerated. 


nodes. CEdema 




Pectoral fixation. 


of arm. 



T, 

More than 10 cm. 






Skin involved but not 
beyond breast. Chest 
wall fixation. 


1 Adopted i>y the International Union against Cancer. TNM Classification is now being 
used in cases of bladder tumour. 
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Thus, for example, one patient may have a carcinoma which 
is T t NoM 0 , while in another the extent of the disease may 
be T 3 NjM]. 

This scoring can be applied quite easily to the commonly 
used method of clinical stage grouping of carcinoma of the 
breast (described on p. 607), by the use of the following 
diagram in cases where there are no metastases (M 0 ). 

BENIGN TUMOURS 

There are many types of benign tumours and in this 
section only the main groups will be considered. 

Papilloma 

A papilloma consists of a central axis of connective 
tissue, blood-vessels, and lymphatics ; the surface is 
covered by epithelium, either squamous, transitional, 
according to the site of the tumour. 
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Fig. 53. — TNM scor- 
ing related to clinical 
stage grouping when 
there arc no metastases. 


cuboidal or columnar. 


The surface of a papilloma may be merely roughened, or composed of 
innumerable delicate villous processes, as in the case of thole occurring in the 
kidney, bladder and rectum. In these situations papillomas resemble 
malignant tumours, as secondary growths arise by implantation, and, sooner 
or later, the tumour becomes frankly malignant (Chapter 46). 

Other common sites for papillomas are the skin, the colon, the tongue and 
lip, the vocal cords (fig. 839), and the walls of cysts, particularly those in con- 
nection with the breast and ovary. 


FIBROMA 

A true fibroma (containing only fibrous connective tissue) is rare. Most 
fibromas are combined with other mesodermal tissues such as muscle (fibro- 
myoma), fat (fibrolipoma), and nerve sheaths (neurofibroma), etc. Multiple 
tumours are not uncommon, as, for example, in neurofibromatosis (von Reck- 
linghausen’s disease, p. 56). 

Fibromas are either hard or soft , depending on the proportion of fibrous 
to the other cellular tissue. The hard variety not infrequently occur on 
nerve sheaths. Soft fibromas are common in the subcutaneous tissue of the 
face in middle-aged and elderly people, and appear as soft brown swellings. 1 

Desmoid . — This unusual type of fibroma occurrs in the abdominal wall (Chap. 42). 

Keloid (p. 1 16). 


LIPOMA 

A lipoma is a slowly growing tumour composed of fat cells of adult type. 
Lipomas may be encapsulated or diffuse. 

Diffuse lipoma occasionally occurs in the subcutaneous tissue of the neck, from which 
it spreads on to the preauricular region of the face. The tumour is not obviously 
encapsulated, and gives rise to no trouble beyond being unsightly. It is excised if 
the patient wishes to improve his appearance. 

1 Oliver Cromwell, ‘ Protector ’ of England from 1653 until his death in 1658, was dis- 
figured by one of these tumours which he called a ‘ wart he insisted his painters should 
draw him ‘ wart and all ’. 
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Encapsulated lipomas are among the commonest of tumours. The charac- 
teristic features are the presence of a definite edge and lobulation. If the 

proportion of fibrous tissue is not excessive, a sense 
of fluctuation may be obtained. These tumours 
have a widespread distribution, as they can occur 
in any part of the body where fat is found. As 
would be expected, a lipoma deeply situated is liable 
to be mistaken for other swellings, as difficulty 
arises in recognising the typical signs. Most 
lipomas are painless, but some give rise to an 
aching sensation which may radiate. 

Multiple lipomas are not uncommon. The 
tumours remain small or moderate in size, and are 
sometimes painful, in which case the condition is 
probably one of neurolipomatosis. DercurrHs disease 
( adiposa dolorosa ), characterised by tender deposits 
of fat, especially on the trunk, is an associated 
condition. 

Should the lipoma contain an excessive amount of 
fibrous tissue it is termed a fibrolipoma. In other 
cases considerable vascularity is present, often with 
telangiectasis of the overlying skin, in which case 
the tumour is a ncevolipoma . A retroperitoneal 
lipoma, or one in the thigh (fig. 54), occasionally undergoes sarcomatous 
changes. Myxomatous degeneration and calcification sometimes occur in 
lipomas of long duration. 

Clinically, circumscribed lipomas are classified 
according to their situation : 

(i) Subcutaneous are most commonly found on the 
shoulders (fig. 55) or back, although no part of the 
body is immune. It must be remembered that a 
lipoma is occasionally present over the site of a spina 
bifida. A careful examination should distinguish 
such conditions as a tuberculous abscess or a 
sebaceous cyst, which may superficially resemble a 
lipoma. Subcutaneous lipomas occasionally become 
pedunculated, or the influence of gravity may cause 
the tumour gradually to change its position. 

(ii) Subfascial . — Lipomas occurring under the 
palmar or plantar fascia are liable to be mistaken 
for tuberculous tenosynovitis, as the tough, over- 
lying fascia masks the definite edge and lobula- 
tion of the tumour. However, the swelling is cir- 
cumscribed, and wasting of muscles is negligible. 

Difficulty is encountered in complete removal as 
pressure encourages the tumour to ramify. Subfascial lipomas also occur in the areolar 
layer under the epicranial aponeurosis, and if of long duration they erode the under- 
lying bone, so that a depression is palpable on pushing the tumour to one side (fig. 56). 

(iii) Subsynovtal arise from the fatty padding around joints, especially the knee. 
They are apt to be mistaken for Baker’s cysts (p. 318) but are easily distinguished as, 
in distinction to a cyst or bursa, their consistency is constant whether the joint is in 
extension or flexion. 



Fig. 55. — A lobulatcd, sub- 
cutaneous lipoma. 



Fig. 54. — Liposarcoma 
of thigh which had been 
present for over twenty 
years. The scar indicates a 
previous attempt at removal. 


Fratuts X. Dercum, 1856-1931. Neurologist* Jefferson Medical College , Philadelphia, 
wxlliam A lorrant Baker , 1839-1896. Surgeon* St. Bartholomew* s Hospital , London. 
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(iv) Intra-articular . — The term ‘lipoma arborescens* is somewhat misleading, as the 
condition is not neoplastic, but rather a fatty and fibrous infiltration of synovial tags. 

(v) Intermuscular .— These occur particularly in the thigh or around the shoulder. 
Owing to transmitted pressure the 


tumour becomes firmer when the ad- 
jacent muscles are contracted. Weak- 
ness or aching results, owing to 
mechanical interference with muscular 
action. The condition is often diffi- 



SCALP 

EPICRANIAL APONEUROSIS 
AREOLAR TISSUE 
SKULL 


cult to distinguish from a fibrosarco- Fig. 56.— Erosion of the skull due to a 
ma, and exploration is necessary. subaponeurotic lipoma. 

(vi) Parosteal occasionally occur 

under the periosteum of a bone, and are difficult to diagnose with confidence if deeply 
situated. 


(vii) Subserous are not common, but are sometimes found beneath the pleura, 
where they constitute one variety of innocent thoracic tumour. A retroperitoneal 
lipoma may grow to enormous dimensions, and simulate a hydronephrosis or pancreatic 
cyst. A lipomatous mass is frequently found at the fundus of the sac of a femoral 
hernia, but this is a condensation of extra- peritoneal fat rather than a neoplasm. 

(viii) Submucous occur under the mucous membrane of the respiratory or alimentary 
tracts. Very rarely a submucous lipoma in the larynx causes respiratory obstruction. A 

submucous lipoma occasionally occurs in the 



tongue. One situated in the intestine is likely 
to cause an intussusception, which is the first in- 
dication of its presence (fig. 57). 

(ix) Extradural . — A lipoma is a rare variety 
of spinal tumour. Owing to the absence of fat 
within the skull intracranial lipomata do not 
occur. 

(x) Intraglandular. — Lipomas occasionally 
arise from the fat within the lobules of the 
breast, and they have been found in the pan- 
creas, and under the renal capsule. 

As will be noted, lipomas arc very widely 
distributed in the body. The ‘universal tu- 
mour ’ is an appropriate term, which should 
be remembered when a swelling causes 
diagnostic difficulty. 

Treatment. — If a lipoma is causing 
trouble on account of its site, size, 
appearance, or the presence of pain, re- 
moval is indicated. 

During operation, any finger-like projections 
of the tumour into the surrounding tissue must 
also be removed. Although the tumour is 
relatively avascular, care is needed to obtain 
complete haemostasis in the resulting cavity — 


Fig. 57.— Intussusception caused by drainage often is necessary— otherwise haema- 
a submucous lipoma of the caecum. toma is common, which may be followed by 
(R c.s. Museum). infection and delay in wound healing. 


ADENOMA 

Adenomas arise in connection with secretory glands, and resemble to a 
greater or lesser extent the structure from which they arise. They are 
encapsulated tumours, and sometimes profoundly influence metabolism, as 
in the case of the thyroid, parathyroid and pancreas. Occasionally an adenoma 
contains a large proportion of fibrous tissue, e.g. thehardfibro-adenomain the 
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breast, while in other situations, notably the pancreas and thyroid gland, cystic 
degeneration is common. Those arising from secretory glands of mucous 
membrane are liable to pedunculation, as in the case of rectal 1 polypus 
Adenomas in certain situations tend to undergo malignant changes, e.g. 
those occurring in the thyroid gland. 


NEUROMA 

True neuromas are rare tumours, and occur in connection with the sympathetic 
system. They comprise the following types : 

(a) Ganglioneuroma , which consists of ganglion cells and nerve fibres. It arises in 
connection with the sympathetic cord, and therefore is found in the retroperitoneal 
tissue, or in the neck or thorax. It usually occurs after the first decade, and is 
entirely innocent, causing symptoms merely by its size and position. 

(b) Neuroblastoma , which is less differentiated than the ganglioneuroma, the cells 
being of an embryonic type (p. 50). The tumour somewhat resembles a round- 
celled sarcoma, and disseminates by the blood-stream. It occurs in infants and young 
children. It may occasionally undergo spontaneous remission. 

(c) Myelinic neuroma, is very rare, being composed only of nerve fibres, for the 
ganglion cells are absent. They arise in connection with the spinal cord or pia mater. 


False neuromas arise from the connective tissue of the nerve sheath and 


are really neurofibromas. The following varieties are described. 

Local . — A single neurofibroma is usually found in the subcutaneous tissue, 
although occasionally a * trunk neuroma ’ grows from a peripheral nerve 
or a cranial nerve (e.g., the acoustic tumour). The * painful subcutaneous 
nodule ’ forms a smooth firm swelling, which may be moved in a lateral direc- 
tion, but is otherwise fixed by the nerve from which it arises. Parsesthesia 
or pain is likely to occur from pressure of the tumour on the nerve fibres which 
are spread over its surface. Cystic degeneration or sarcomatous changes 
occasionally occur. 



Fig. 58. — Neurofibromatosis. 


Generalised Neurofibromatosis ( syn . von 
Recklinghausen’s Disease of Nerves). — 
Cranial, spinal and peripheral nerves may 
all be diffusely or nodularly thickened 
(fig. 58). The overgrowth occurs in 
connection with the endoneurium. 
Associated pigmentation of the skin is 
common, and sarcomatous changes may 
occur. 

Plexiform Neurofibromatosis . — This rare 
condition usually occurs in connection with 
branches of the fifth cranial nerve, although 
it may occur in the extremities (fig. 59). The 
affected nerves become enormously thickened 
as a result of myxo-fibromatous degeneration 
of the endoneurium. If occurring in the scalp, 
the underlying skull may be eroded, and in 
other situations the involved skin sometimes 
hangs down in pendulous folds. Plexiform 
neurofibromatosis is sometimes associated 
with the generalised type of neurofibromatosis. 
Sarcoma rarely develops. 


Friedrich von Recklinghausen , 1833-1910. Professor of Pathology , Strasbourg . 
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Elephantiasis Neuromatosa is a rare and congenital condition. The skin is coarse, 
dry, and thickened, resembling an elephant’s hide, and the subcutaneous tissues become 
greatly thickened. If a leg is affected, the patient finds walking increasingly difficult. 

Amputation ‘ Neuromas \ — Fusiform 
swellings occur at the ends of divided nerves 
after amputation of a limb. These swellings 
consist of fibrous tissue and coiled nerve 
fibres (p. 43). 

Haemangiomas are described in Chap- 
ter 7 on p. 103. 

GLOMANGIOMA (syn. GLOMUS TUMOUR) 

These tumours arise from a cutaneous 
glomus. The glomera are composed of a tor- 
tuous arteriole which communicates directly 
with a venule, the vessels being surrounded 
with a network of small nerves. These spe- 
cialised organs regulate the temperature of the 
skin, and are found in the limbs, especially the 
nail-beds. The tumour resembles a naevus, 
and is compressible. The associated pain is 
out of all proportion to the size of the tumour, 
which may be only a few millimetres in di- 
ameter. The pain is burning in nature and 
radiates peripherally, and is often more notice- 
able when the limb is exposed to sudden 
changes of temperature. 

On section the tumour consists of a mixture 
of blood spaces, nerve tissue and muscle fibres 
derived from the wall of the arteriole (angio- 
myoneuroma). Large cuboidal cells are fre- 
quently seen (glomal cells). Glomal tumours 

grow very slowly, and do not become malignant . Fig. 59 .--Plexiform ncurofibro- 

They should be excised. matosis affecting the right arm. 



HAMARTOMA 

The term hamartoma is roughly translated from the Greek as a ‘ fault * or ‘ misfire * 
tumour, and its original meaning was ‘missing the mark in spear throwing’. It is 
a developmental malformation consisting of a tumour-like overgrowth of tissue or 
tissues proper to the part. The possible range therefore is very wide, and the lesions 
are often multiple. 

Common lesions that are hamartomas are benign pigmented moles, and the 
majority of angiomas and neurofibromas. 

On rare occasions a malignant change occurs in a hamartoma, but for practical pur- 
poses the lesion is benign (Peters). 


MALIGNANT TUMOURS 
CARCINOMA 

Carcinoma, which arises from tissues of ectodermal and endodermal origin, is 
the commonest form of malignant new-growth, and it appears to be increasing in 
frequency. This increase may be more apparent than real, and is explained by 
more accurate methods of diagnosis and the greater number of people who now sur- 
vive to riper years. In some situations, such as the alimentary canal and bronchi, 
an actual increase has occurred during recent years. There is now no reasonable 
doubt that cigarette smoking is a potent factor in the causation of bronchial carcinoma 
which has increased tenfold in the past twenty years. Fortunately, owing to increasing 
avoidance of predisposing causes, other types of carcinoma, notably that of the skin, 
lip, and tongue, are less frequent than formerly. 

Philip Michael Peters , Contemporary. Pathologist , Royal Northern HospitaU London, 
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Carcinomas are conveniently classified according to the type of cell from 
which they arise, i.e. glandular, squamous, or basal-celled. 

(i) Glandular is widely distributed, and commonly occurs in the alimen- 
tary tract, breast and uterus, and less frequently in the kidney, prostate, gall- 
bladder, and thyroid. Glandular carcinomas not only arise from secreting 
columnar epithelium, but also from ducts when the cells are cubical. The 
three types of glandular carcinoma are as follows : 

(a) Carcinoma simplex , in which the cells are arranged in circumscribed 
groups, no glandular structure being recognisable. This type commonly 
occurs in the breast, and the majority of cells are spheroidal in shape. 

(, b ) Adenocarcinoma , so called from the tendency of the cells to form acini, 
which resemble those of the gland from which they are derived. The 
alveoli are ductless, and the walls are composed of layers of cells which 
invade the surrounding tissues. This type is common in the stomach and 
colon. The cells of the primary growth, and even of the metastases, some- 
times retain secretory powers. 

(c) Colloid , which develops in tumours arising from cells which secrete 
mucin, and is a degenerative process. The mucin permeates the stroma of 
the growth, which appears as a gelatinous or semi-translucent mass. This 
type is typically seen in growths of the colon and stomach. 

Glandular carcinoma is also subdivided into various types, e.g. encephaloid, 
scirrhus and atrophic scirrhus. These distinctions depend clinically on their 
rate of growth, and pathologically on the relative proportions of fibrous 
tissue and gland elements. Examples occur in the breast (p. 603). 

(ii) Squamous — which arise either from surfaces covered by squamous 
epithelium, or as a result of metaplasia. Thus, prolonged irritation of the 
renal pelvis by stones causes the normal transitional epithelium to revert to a 
less differentiated type, so that squamous-celled carcinoma develops. 

Squamous-celled carcinoma is particularly liable to occur as a result of 
chronic irritation (p. 49). The regional lymph nodes are likely to be invaded, 
but blood-borne metastases are rare. The lymph nodes occasionally undergo 
mucoid degeneration, to which secondary infection from the primary growth 
may be superadded, so that, if the skin gives way over the affected node, a 
glairy, semi-purulent fluid is discharged. 

Macroscopically, squamous-celled carcinomas are either papilliferous or 
ulcerative. On section solid masses of polyhedral cells are seen, which invade 
the deeper structures. ‘ Cell-nests ’ are usually apparent in slowly 
growing cases, and are due to deeper cells becoming flattened and under- 
going keratinisation. ‘ Prickle ’ cells are characteristic, and resemble the 
prickle cells present in the epidermis. 

(iii) Basal-celled (syn. Rodent Ulcer, p. 105). 

SARCOMA 1 

Sarcomas occur in connection with structures of mesoblastic ori gin . 
They differ from carcinomas, not only in their derivation, but also in their 


1 Sarkos, Gr. = flesh. 
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age incidence, as sarcomas are most common during the first and second 
decades. Moreover, sarcomas often grow with greater rapidity, and dis- 
semination occurs mainly by the blood-stream. Microscopically, the cells 
of a carcinoma are arranged in masses or columns, whereas sarcoma cells are 
separated from each other. If the tumour grows slowly, the sarcomatous 
cells reproduce tissue similar to that from which the tumour originated, e.g. 
osteosarcoma or chondrosarcoma. In some cases a sarcoma develops in pre- 
existing benign tumours, such as a fibroma or a uterine fibroid, and also in 
bones which are affected by osteitis deformans (p. 246). Cases are on 
record in which a sarcoma, usually of bone, apparently resulted from an 
injury, which may lead to a medico-legal problem. 

The macroscopic appearance of a sarcoma varies considerably. As the 
word implies, most tumours appear as a fleshy mass, but their consistency 
depends on the relative proportion of fibrous and vascular tissue. An 
avascular fibrosarcoma appears as a hard, almost white tumour, whereas 
a sarcoma of the breast is frequently soft, haemorrhagic and often cystic, 
owing to mucoid degeneration. Haemorrhage commonly occurs in a sarcoma, 
owing to the very thin walls of the veins, which in some places are represented 
merely by venous spaces. The absorption of extravasated blood is said to 
account for the irregularities of temperature which are so characteristic of a 
rapidly growing sarcoma. 

Sarcomas of separate organs are considered in their appropriate chapters. 

Fibrosarcoma. — This tumour occurs in scars, muscle sheaths (fig. 60) 
and as a fibrous epulis (p. 470). A fibrosarcoma of a muscle sheath presents 



Fig. 60. — Fibrosarcoma arising from the sheath of the right pectoralis major. Infra-red 
photography reveals dilated veins over the tumour. 


as an elastic or firm and slowly growing swelling. It either commences as a 
true fibroma, and gradually becomes sarcomatous, or is actually of low-grade 
malignancy from the beginning. Dilated veins over the tumour suggest 
malignancy, and if not obvious they may be demonstrated by infra-red 
photography (fig. 60). Malignant changes are hastened by incomplete efforts 
at removal. The moral is that wide excision with surrounding healthy tissues 
should be practised in all cases. This may mean amputation in the case of a limb. 

These tumours are composed of spindle cells of varying lengths. In many 
cases it is difficult to distinguish with certainty, even microscopically, be- 
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tween a fibroma and a fibrosarcoma of low-grade malignancy. Fibrosarcomas 
not uncommonly arise in scar tissue, sometimes many years after the scar 
developed. 1 

If untreated, or if wide local excision is unsuccessful, 
a fibrosarcoma eventually fungates through the skin 
(fig. 61). Metastases are widely scattered, and, unfortu- 
nately, radiotherapy has but little effect on either the 
primary growth or on the secondary deposits. 

Reticulosarcoma ( syn . lymphosarcoma) arises in 
lymph nodes, tonsils, Peyer’s patches or lymph 
nodules in the intestines. Lymph nodes of the neck 
or mediastinum are most commonly affected (p. 155). 



Fig. 61. — Fungating 
fibrosarcoma of the 

SCalp. (T. A . Bouchier- 
H aye F.R.C.S.I. , Dublin.) 


Synovioma . — This rather uncommon tumour may arise in 
any synovial joint or tendon sheath* especially those of the 
hand. It appears as a soft, painless swelling, and sarco- 
matous changes may develop. Diagnosis can only be 
established by extirpation and biopsy of the tumour. 


Naevus and Melanoma are described in Chapter 7 (p. 107). 


ENDOTHELIOMA 

The endothelial linings of blood-vessels, lymphatic spaces and serous membranes 
occasionally give rise to neoplasms. They are not usually malignant and dissemination 
occurs in a minority of tumours. They occasionally arise from the pleura and rarely 
trom the pericardium or peritoneum. Although the original cells are flattened, they 
become spheroidal or cuboidal when neoplastic changes occur. The ‘ endothelioma ’ 
(meningioma) of the dura mater is thought by some to arise from the arachnoid 
membrane, which is not an endothelial structure (p. 381). 

nrl e l h k el i 0maS ^ re tU .?? ur ? arisin g in the endothelial lining of small blood-vessels 
or lymphatics. Carotid body tumours are probably of this nature (p. 532). 


BENIGN— —►MALIGNANT 

Certain innocent neoplasms are prone to undergo malignant changes, and 
it is important, both for treatment and prognosis, to realise when this occurs. 
Some or all of the following changes may be recognised: 

(i) Increase in size— comparatively rapid enlargement is always suspicious, 
6 r \ a “ bro_adenoma of the breast which is becoming sarcomatous. 

(u) Increased vascularity— dilated cutaneous veins, expansile pulsation of 

or ulceration and bleeding in the case of a superficial growth, 
(in) Fixity due to invasion of surrounding structures, e.g. carcinomatous 
changes in a prostatic adenoma may cause * tethering ’ of the rectal mucosa. 

(iv) Involvement of adjacent structures — carcinomatous changes in an 
adenoma of the thyroid should be suspected if the recurrent laryngeal nerve 
is implicated. Facial palsy suggests a malignant parotid tumour. 

(v) Dissemination discovery of secondary deposits is occasionally the 
due to malignancy. Thus the true nature of a doubtful lump in the breast is 
rendered evident if involved lymph nodes or osseous metastases are detected. 


1 Sir James 
this type as a * 


rccurrenVfibrok? ! . SUrgeon ’ St ‘ Bartholomew’s Hospital, London, described 


Johann Peyer , 1653-1712. Anatomist of Schaffhauten, Switzerland. 
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Similarly, the discovery of a secondary deposit in a bone may lead to detection 
of a hypernephroma. 

COCAINE MEDICATION (mist. EUPHORIA) 

In the absence of pain chlorpromazine is often sufficient to render a patient 
tranquil. 

Morphine (or a related alkaloid) is invaluable in cases of intractable pain 
which fail to respond to other analgesics. However, when weariness and 
depression eventually overtake a patient who is dying from any incurable 
disease cocaine is an eminently humane drug, which should be used more 
frequently. The euphoria which it engenders renders the patient compara- 
tively cheerful, and relieves his mental and physical distress. Not only is 
the patient benefited, but the burden and sorrow of those who watch by the 
bedside is correspondingly lightened. 

The formula used at The Royal Marsden (formerly Cancer) Hospital, London, i 
morph, hydrochlor gr. | (15 mg.), cocaine hydrochlor gr. i (10 mg.), gin 60 m. (4 ml.), 
honey 60 gr. (4 G.), aq. chlor ad J oz. (15 ml.). This formula can be varied, e.g, if 
pain is not severe the morphia can be omitted or substituted by heroin, which is 
less likely to cause nausea and flatulence. Honey disguises the bitterness of cocaine. 
The mixture is similar to the ‘ Brompton cocktail ’ ; more gin may be added in 
suitable cases, and towards the end the amount of cocaine may well be increased. 


CYSTS 

The word * cyst ’ is derived from the Greek word meaning ‘ bladder ’. The 
pathological term ‘ cyst ’ means a swelling consisting of a collection of fluid 
in a sac which is lined by epithelium or endothelium. 

True cysts, are nearly always lined by epithelium. If infection super- 
venes, the lining may be composed of granulation tissue. Lymphatic cysts 
are lined by endothelium. The fluid is usually serous or mucoid in character. 
The colour varies from brown (due to staining by altered blood) to almost 
colourless. However, in epidermoid, dermoid, and branchial cysts the contents 
are like porridge or toothpaste, as a result of the accretion of desquamated 
cells. Cholesterol crystals are often found in the various types of fluid. 

False Cysts . — Certain collections of fluid are not regarded as true cysts. 
They are usually exudation and degeneration cysts, and the lining, if present, 
is endothelial rather than epithelial. A pseudo-cyst of the pancreas is an en- 
cysted collection of fluid in the lesser sac. In tuberculous peritonitis fluid may 
be walled off in cystic form by adherent coils of intestine. Fluid may collect in 
the centre of a tumour (cystic degeneration), due to haemorrhage or colliqua- 
tive necrosis. This can also happen in the brain as a result of ischaemia, and 
an ‘ apoplectic cyst ’ is formed. 

Types of Cyst. — Cysts are usually classified as follows : 

- Sequestration dermoids. 

1. Congenital Tubulo-embryonic (tubulo-dermoid). 

'Cysts of embryonic remnants. 
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> Retention. 

Distension. 

Exudation. 

2. Acquired ^ Cystic tumours. 

— Implantation. 

Trauma. 

' Degeneration. 

3. Parasitic Hydatid. Trichiniasis. Cysticercosis. 

Congenital Cysts. — The sequestration dermoid is due to the fact that der- 
mal cells may be buried along the lines of closure of embryonic clefts and 
sinuses by skin fusion. The cyst is therefore lined by epidermis and contains 
the paste-like desquamated material mentioned above. The usual sites are 
(a) the midline of the body — especially in the neck, ( b ) just above the outer 
canthus (the external angular dermoid) (p. 481), (c) in the anterior triangle of 
the neck (branchial cyst, p. 518). 

Tubulo-embryonic ( tubulo-dermoid ) cysts occur in the track of an ectodermal 
tube used in development, e.g. a thyroglossal cyst from the thyroglossal duct ; 
a post-anal dermoid from the post-anal gut. In the brain, ependymal cysts 
arise from the sequestration of cells of the infolding neurectoderm. 

Cysts of Embryonic Remnants — These arise from embryonic tubules and ducts 
which normally disappear or are only present as remnants. There are many examples 
in the genital and urinary systems. Congenital cystic kidneys are said to be the result 
of cyst formation of persistent mesonephric glomeruli and tubules (Chapter 45). In 
the male there are those which arise from remnants of the paramesonephric duct 
(Mullerian) — the hydatid of Morgagni, or from the mesonephric body and duct 
(Wolffian) (Chapter 45). Cysts of the urachus, and the vitcllo-intestinal duct are 
other examples of cysts of embryonic remnants. 

Acquired Cysts. — Retention cysts are due to the accumulated secretion of a 
gland following obstruction of a duct. Examples are seen in the pancreas, 
the parotid, the breast, the epididymis, and Bartholin’s gland. A sebaceous 
cyst starts with the obstruction of a sebaceous gland, but this is followed by the 
downgrowth and the accumulation of desquamated epidermal cells, thus 
making it an epidermoid cyst. 

Distension cysts occur in the thyroid from dilatation of the acini, or in the 
ovary from a follicle. Lymphatic cysts and cystic hygromas are distension 
cysts. Exudation cysts occur when fluid exudes into an anatomical space 
already lined by endothelium, e.g. hydrocele, a bursa, or when a collection of 
exudate becomes encysted. These are false cysts (p. 61). 

Cystic Tumours. — Examples are cystic teratomas (dermoid cyst of the 
ovary (p. 50)) and cystadenomas (pseudomucinous, and serous cystade- 
noma of the ovary). 

Implantation dermoids arise from squamous epithelium which has been 
driven beneath the skin by a penetrating wound. They are classically found 

1 These cysts are not to be confused with teratomatous cysts (e.g. Dermoid, p. 50) which 
are cystic tumours. 

Johannes Peter Muller, 1801-1858. Professor of Anatomy and Physiology , Berlin 
Giovanni Battista Morgagni , 1682-1771. Professor of Anatomy, Padua , Italy. 

Kaspar Friedrich Wolff , 1783-1794. Professor oj Anatomy and Physiology , St. Petersburg ( note Leningrad'). 

Caspar Secundus Bartholin, 1666-1738 . Professor of Medicine, Anatomy , and Physics, Copenhagen, Denmark. 
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in the fingers of women who sew assiduously (fig. 62). The contents are 
therefore desquamated cell-debris which may undergo mucoid degeneration. 

Trauma. — A haematoma may resolve into a cyst. This 
sometimes happens to haematomas of muscle masses in the loin 
and antero-lateral aspects of the thigh. They are located be- 
tween muscle, fascial, or subcutaneous planes and contain 
straw- or brown-coloured fluid containing cholesterol crystals. 

They become lined by endothelium. Aspiration is only of 
temporary value, and a cure depends upon complete excision of 
the lining. 

Degeneration Cysts. — These have already been dis- 
cussed under false cysts. 

Parasitic Cysts. — These are encysted forms in the 
life-cycle of various worms. 

Hydatid cyst of the Tania echinococcus. — This is des- 
cribed later according to the organ involved, e.g. liver. 

Chapter 34; lung, p. 673. 

Trichiniasis. — Cysts of the Trichina spiralis, affecting mus- 
cle, p. 317- 

Cysticercosis. — Cysts of Tania solium. A disease of the pig, 
man being rarely affected. The cysts occur in any organ. 

Tli# calcify- and may cause clinical effects according to their 
situation, especially in the brain. Only those cysts which are actually causing 
symptoms should be excised. 

Clinical Features of a Cyst. — The swelling usually has a smooth spheri- 
cal appearance, though oval or loculated forms may be encountered. Fluc- 
tuation depends upon the pressure of fluid within; a tense cyst feels like a 
solid tumour, though careful palpation between two fingers may elicit a 
characteristic elasticity. In addition, a solid tumour is most hard at the 
centre; a cyst is least hard at the centre. If fluctuation is present, a cyst may 
be confused with a cold abscess or a lipoma. A cold abscess usually has a 
peculiar rim of thickening surrounding the soft centre. A lipoma may well 
test clinical acumen. Transillumination , while brilliantly clear in cysts 
containing serous fluid, does not really distinguish between a lipoma and a 
dermoid or branchial cyst. There is even an old axiom that ‘ when in doubt, 
hedge on fat \ According to circumstances, a test aspiration or excision 
reveals the true nature of the swelling. 

Cysts may be painful, especially when infection or haemorrhage causes a 
sudden increase in the intracystic tension. Quite often cysts appear to 
change in size for no apparent reason. 

Effects of a Cyst. — These are according to site and size. As with 
benign tumours, a cyst may compress ducts and blood-vessels. For ex- 
ample, the common bile duct may be obstructed by a choledochal cyst, a renal 
cyst, or a hydatid cyst. The pelvic veins may be obstructed by an ovarian 
cyst, the patient presenting for treatment of her varicose veins. The sheer 
size of an ovarian cyst may so increase intra-abdominal tension as to bring 
the patient to hospital with symptoms of a hiatus hernia. 

Cachexia Ovarica. — Enormous cysts are rarely seen nowadays ; however 


i ■ 



Fig. 62. — Implant- 
ation dermoid. 


6 4 


A SHORT PRACTICE OF SURGERY 



Fig. 63.— Cachexia 
ovarica. 


fig. 63 shows a patient who successfully underwent 
an operation for a giant ovarian cyst containing 15 
litres of fluid. The site, size, and weight of the 
cyst combine to cause cachexia, lordosis, oedema of 
the legs, and an anxious appearance. 

Complications. — Infection . — The cyst becomes 
tense and painful, and adherent to surrounding tissues. 
An abscess may form and discharge on the surface and 
result in an ulcer or a sinus (viz. Cock’s peculiar 
tumour, p. 101). Healing will not occur until the 
whole lining of the cyst or the embryonic track is 
excised. 

Hamorrhage . — Sudden haemorrhage, as may occur 
in a thyroid cyst, causes a painful increase in size. In 
this particular case breathing may be difficult be- 
cause of pressure on the trachea. 

Torsion may occur in cysts which are attached to 
neighbouring structures by a vascular pedicle. 
Ovarian dermoids are often brought to notice in this 
way as acute abdominal emergencies. The cyst 
(or cysts — they may be bilateral), turns to a purple 


or black colour as the venous, and then the arterial supply is cut off. 
Calcification follows haemorrhage, or infection, and is often the result of 


reaction to a parasite, e.g. hydatid cyst. 
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CHAPTER 5 

HEMORRHAGE. BLOOD TRANSFUSION. SHOCK 

HJBMORRHAGE 

TYPES OF HAEMORRHAGE 

1. Arterial. Venous. Capillary. 

Arterial hemorrhage is bright red. Coming from the high-pressure side of 
the circulation, the blood spurts as a jet which rises and falls in time with the 
pulse. In protracted bleeding, particularly when quantities of intravenous 
fluids other than blood are given, it can become watery in appearance. 

Venous hemorrhage is a darker red and escapes as a steady jet from the low- 
pressure side of the circulation. The colour darkens still further from ex- 
cessive oxygen desaturation when blood loss is severe, or in respiratory 
depression or obstruction. During an operation the appearance of blue-black 
venous blood requires the immediate attention of the anaesthetist. 

Very rarely, if the above causes are dearly ruled out, cases of sulph- or met-haemo- 
globinsemia will be uncovered (confirmed by spectroscopy). 

Venous bleeding can be under increased pressure, as in asphyxia. Portal vein 
pressures (Chap. 30) are high enough to cause rapid blood loss, especially in portal 
hypertension. Pulmonary artery haemorrhage is dark red (venous blood) at around 
30 mm. Hg, and bleeding from the pulmonary veins is bright red. 

Capillary hemorrhage is a bright red, often rapid ooze. If continuing for 
many hours blood loss can become serious (as in haemophilia, p. 76). 

2. Primary. Reactionary. Secondary. 

Primary hemorrhage is that which occurs at the time of injury or operation. 

Reactionary hemorrhage may follow primary haemorrhage within 24 hours 
(usually 4-6 hours) and is mainly due to rolling (‘ slipping ') of a ligature or 
dislodgement of a dot. The predpitating circumstances are (a) the rise of 
blood pressure and the refilling of the venous system on recovery from shock, 

(b) coughing and vomiting which raise the venous pressure (e.g., reactionary 
venous haemorrhage can occur within a few hours of thyroidectomy if 
coughing and vomiting cause acute congestion of the deep veins of the neck), 

(c) sudden or violent movements. 

Penetrating wounds involving main veins in the thigh or groin are potentially 
fatal, as exsanguination may follow the removal of a first-aid dressing which 
hasapparently controlled thebleeding( Butcher’s thigh, p. 123). Such a wound 
should never be treated in a perfunctory manner ; it requires careful exam- 
ination and dosure in an operating theatre. Venous haemorrhage, whether 
primary or reactionary, can tax the skill of even an experienced surgeon. 

Secondary hemorrhage occurs after 7-14 days, and is due to infection and 
sloughing of part of the wall of an artery. Predisposing factors are pressure 
of a drainage tube, a fragment of bone, a ligature in an infected area, or cancer. 

S.P.S. — 5 
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It is also a complication of arterial surgery and amputations. It is heralded by 
* warning ’ haemorrhages, which are bright red stains on the dressing, followed 
by a sudden severe haemorrhage which may be fatal. A warning haematemesis 
may occur in the case of a peptic ulcer and is a danger signal which it is im- 
prudent to ignore. In advanced cancer the erosion of a main vessel (e.g. 
carotid, uterine) by a locally ulcerating growth is a swift and merciful termina- 
tion to the patient’s suffering. 

3. In ternal (concealed) and External (revealed) Haemorrhage. 

Internal bleeding may be concealed as in ruptured spleen or liver, fractured 
femur, ruptured ectopic gestation, or in cerebral haemorrhage. Concealed 
haemorrhage may become revealed as in haematemesis or melaena from a 
bleeding peptic ulcer, as in haematuria from a ruptured kidney, or via the 
vagina in accidental uterine haemorrhage of pregnancy. 


SIGNS OF HAEMORRHAGE. PHYSIOLOGICAL AND PATHOLOGICAL EFFECTS 

(OLIG/EMIC SHOCK) 

Acute Blood Loss. — Signs. — External bleeding is obvious, but a serious 
internal haemorrhage must be recognised without delay by the general signs 
of blood loss. These are : Increasing pallor and pulse rate, restlessness and, in 
protracted bleeding, deep sighing respirations (air hunger ). These are 
accompanied by a cold and clammy skin, empty veins, and later, by thirst, 
tinnitus and blindness. 

The pulse volume will be low (thready pulse) as the blood-pressure falls, 
though it is important to remember that this is not a sign to be relied upon. 
Be very wary of a normal or raised blood-pressure in the face of other signs of 
haemorrhage in an apparently healthy person, for collapse and death can occur 
suddenly. This phenomenon was noticed in the first world war (1914-1 8) by 
front-line research. 

Effects . — In short, blood loss threatens the oxygen supply to, and therefore 
the life of, tissue cells. Pending the arrest of haemorrhage and the replace- 
ment of blood, the function of vital structures such as the heart and brain 
stem is largely preserved by the increasing pulse rate and peripheral vaso- 
constriction (even though vasoconstriction may have deleterious effects on 
the liver and kidneys). Unchecked or untreated blood loss results in failure 
of the heart and vasomotor centre to maintain a sufficient perfusion of oxygen 
for their own purposes and death follows (the death cycle — sec below). 

Haemorrhage means a loss of circulating blood volume from the whole of the vas- 
cular system. 60-70 per cent, of the blood volume is accommodated in the low 
pressure venules and veins and in the splanchnic vessels, and a loss of up to 10 per 
cent. (500-600 ml.) is adequately compensated for by venoconstriction and therefore 
the contraction of this large venous reservoir. (The spleen contributes only about 50 
ml.) Further blood loss results in a diminished venous return and therefore a fall in 
cardiac output. The blood pressure, and therefore the perfusion of oxygen, is threat- 
ened, so a fall is prevented by increased heart rate and vasoconstriction. This is 
effected via sympathetic nervous activity, adrenaline, noradrenalin and the adrenal 
corticoids — which probably sensitise the vasoconstrictor nerve endings to noradrenalin. 
Clinically this compensation is shown as pallor, cold clammy skin, empty veins and 
increased pulse rate. Restlessness comes with the effects of anoxia in the mid-brain 
(mesencephalic reticulum) while changes in the rate and depth of respiration are due 
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partly to effects on the brain stem (chemoreflex), and partly in response to an increase 
in the airway dead space and metabolic acidosis. 

The brain and the myocardium, which are the structures vital to the preservation 
of life in this emergency, are spared from vasoconstriction. The liver and kidneys, 
however, may suffer irreparable damage from the tissue anoxia caused by the intense 
and prolonged vasoconstriction in severe blood loss, with liver failure or acute renal 
failure claiming victims, even though the haemorrhage is successfully treated (e.g. in 
ruptured abdominal aneurysm). 

Vasoconstriction fails to maintain the blood pressure when blood loss increases 
beyond 20-30 per cent. Hypotension becomes severe with a 50 per cent, loss, and the 
perfusion of myocardium and the brain stem is affected. Thus the heart fails and 
vasoconstriction of the venous reservoir fails — each affecting the other in a vicious 
circle which ends in death. 

Failure of vasoconstriction will occur sooner if any conditions causing vasodilation 
are present (alcohol, anaesthesia, infection, heating the patient up by too many 
blankets or a heat cradle). 

Infants are intolerant of blood loss because a small amount may represent a consider- 
able percentage of the total blood volume, and also because the peripheral circulatory 
resistance is normally high and so cannot be so effectively increased. In the elderly, 
arteriosclerosis affecting brain, heart and the peripheral circulation will hinder an 
adequate response. 

Natural Blood Volume and Red Cell Recovery. — The recovery of 
blood volume commences within a few hours of haemorrhage by the with- 
drawal of fluid from the tissues into the circulation. There is hasmodilutkra. 
Plasma proteins are replaced by the liver. Red cell recovery takes some five to 
six weeks. The iron content will be less than normal if stores are depleted or 
absorption is impaired (e.g. after gastrectomy. Chapter 32). 

Chronic Haemorrhage. — Examples of causes in surgical practice are 
bleeding haemorrhoids, fibroids, carcinoma of the caecum, peptic ulcer. 
There is no diminution of the blood volume as there is time for plasma re- 
placement, but red cell replacement lags behind (microcytic hypochromic 
anaemia) resulting in a state of anaemic hypoxia, requiring an increased car- 
diac output. These patients develop high-output cardiac failure; they 
must not be transfused with normal blood, but require packed cells instead. 
Acute haemorrhage is poorly compensated in such cases, as oxygen carriage 
is already depleted. 

CLINICAL AND LABORATORY MEASUREMENT OF HEMORRHAGE 

1. Bedside observation of the appearance of the patient is essential 
(see signs of haemorrhage, p. 66). The severity of blood loss and shock can be 
gauged by feeling the temperature of the nose. A cold nose usually means 
that shock is severe. 

2. Record keeping of the pulse rate and the blood pressure are also es- 
sential (in spite of the fact that the blood pressure can be misleading). Read- 
ings are taken at J or i hourly intervals during an emergency and thereafter 
4-hourly. The patient is not roused from sleep for a blood pressure reading 
if the pulse is not raised. 

3. Haemoglobin Level. — This is estimated as grams per 100 ml., normal 
values being 12-16 gm./ioo ml. There is no immediate change in haemor- 
rhage, but within the space of a few hours the level is lowered by the haemo- 
dilution caused by the movement of tissue fluid into the vascular compartment 
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in order to restore the blood volume. The degree of dilution can be gauged 
by the hematocrit reading (PCV). 

4. The hematocrit (fig. 64) is a stout glass tube 1x0 mm. long with a 2-5-3-00 
mm. bore and it is graduated 0-100. It is filled up to the 100 mark with a small quan- 
tity (about o-8 ml.) of oxalated or heparinised freshly drawn blood, and centrifuged 
at 3,000 revs/min. for 30 minutes. The packed cell volume (PCV) is then read 
from the millim etre reading gradations. The normal range for venous blood is : men, 
40-56 per cent.; women, 35-48 per cent.; children, 32-44 per cent. 
The PCV can also be measured on capillary blood, using very small 
amounts, in the microhsematocrit centrifuge. This is particularly use- 
ful in shocked patients where it is often difficult to obtain a sample 

* from a vein. 

, As explained above, some hours after the start of haemorrhage, the 

PCV will be lowered by haemodilution, and the reading obtained will 

* enable a correction to be made of the hemoglobin level, so declaring 
the real degree of anemia. In dehydration states and the plasma loss 

* in bums, the PCV will be increased (haemoconcentration), because the 

* plasma volume is diminished without a concomitant loss of red cells 
and hemoglobin. 

, 5. Measuring Blood Loss 

(a) Blood Clot . — Blood clot the size of a clenched fist is 

* roughly equal to 500 ml. 

1 (b) Smelling in Closed Fractures . — Moderate swelling in closed 

fracture of the tibia equals 500-1500 ml. blood loss. Moderate 
swelling in a fractured shaft of femur equals 500-2000 ml. blood 

hematocrit, loss (Ruscoe Clarke). ! 

(c) Swab Weighing . — In 

OR f ration I I ml *minG I VOLUME I 

the operating theatre, blood loss can be 

measured by weighing the swabs before A A 

and after use and adding the total so MASUCTOMY I ■ I IK I I I I 

obtained (1 gm = 1 ml.) to the volume ■ ■ L— 

of blood collected in the suction or 3,2 *” *°° 

drainage bottles. In extensive wounds r r rr 

and operations, the blood loss estimated Q Lj B j 

in this way is much less than the total B g$ mbm 

amount of blood, plasma and water a '° — 

actually lost from the body. For oper- r r uh 

ations such as radical mastectomy or B ( ) ■■ 

partial gastrectomy it is necessary to ■ ■ Hi 

multiply the swab weighing total by 1$. !!!_ ... ” 11 

For huger wounds, as in abdomino- or r ssbr 

thoracic or abdomino-perineal opera- ■ ) B ) 

dons, multiply by 2 (fig. 65). Washing |_ fl flHH 

swabs and estimating the Hb content of | I 540 1,00 

the washings is another method. Fig. 65 
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the washings is another method. Fig. 65 

(d) Blood Volume Determinations . — Either the volume of circulating plasma, or the 
volume occupied by the red cells, must be measured first. The hsematocrit reading 
will give the ratio of plasma to red cells, and thus the total blood volume can be arrived 
at. Methods .—The measurement of the circulating plasma or red cell volume invol- 
ves the injection of a known quantity of a substance which will be evenly diluted as it 
mixes with, and circulates in, the blood. Radioactive iodinated serum albumin 

Hmcot Clark * , 1908-1959. Surf eon, Birmingham Accident Hospital. 
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(RISA) is used to give plasma volume, and red cells ‘ tagged 9 with radiochromium or 
radioiron are used for red cell volume measurement. After allowing time for the 
substance to mix, a sample of blood is withdrawn. A measured volume of this sample 
is examined in the scintillation counter to give the dilution of the amount originally 
injected, and from 
this the whole of the 
diluting volume 
(plasma or red cells) 
can be arrived at. 

The normal blood 
volume is 70-85 ml. 

(average 77 ml.) of 
whole blood per 
kilogram (2-2 lb.) 
body weight, or 35- 
50 ml. plasma/kg. 

Thus it varies be- 
tween a few hundred 
ml. in a neonate up 
to 5-6 litres in an 
adult (more in cer- 
tain pathological 
conditions, e.g. high 
output cardiac fail- 
ure from chronic 
anaemia or arterio- 
venous fistula). The 
Volemetron appara- 
tus (fig. 66) is com- 
monly used for this 
estimation. 

(e) Measurement of Central Venous Pressure (C. V.P.) (fig. 67) 

An immediate definitive diagnosis of a collapsed patient is often difficult. 
Haemorrhage, pulmonary embolism, cardiac infarction, mesenteric throm- 
bosis, acute pancreatitis, also pleural, peritoneal, intestinal, and bacteriaemic 
shock may present similarly. Delay in giving blood or other intravenous 
fluids (too little as well as too late) to those in need of it, denies them the chance 
of survival, while on the other hand, a patient’s condition may be worsened 
by infusion if the cardiac function is impaired. Measurement of the C. V.P. 
is of practical value because it indicates the state of the venous reservoir, the 
venous return, and cardiac efficiency, and therefore whether a transfusion 
should be given. 

Method . — It can be measured (a) internally by an intravenous catheter (p. 90) 
connected to a simple saline manometer, the range being 12 cm. H z O (high) to 3-6 cm. 
HjjO (low) (Freeman), or (b) externally by a gauge (McGowan and Walters) which 
measures the difference in level between the manubrium and the blood column in the 
external jugular vein. Therefore if the C.V.P. is low the venous return should be 
supplemented by intravenous infusion, but not if the pressure is high. By careful 
monitoring a rapid transfusion can be given in a low pressure state. Any sustained rise 
of pressure to the maxima demands immediate cessation of the infusion. 



Fig. 66. — Volemetron. The centre dial reads the blood volume 
in litres; ranges 0-10 L. for adults and 0-5 L. for children. The 
black knob on the left side is for computing the adult or children’s 
blood volume. The black knob on the right is for selecting the 
stages used for the procedure. In the foreground arc three wells 
where the radioactive dose- and blood-samples are placed for 
measurement. At the back is seen the memory display panel used 
with 125' or si rr . 


THE TREATMENT OF HEMORRHAGE 

This can be summarised : — 

1. Stop the blood loss by — Pressure and Packing. Position and Rest. 
Operation. Ligation, Repair, Excision. 

James Freemcm s Contemporary. Senior Anaesthetic Registrar, General Infirmary, Leeds. 

Graham Kemp McGowan, Contemporary. Director of the Department of Cltmcal Pathology, L titled Bristol Hospitals. 
Glyndwr Walters , Contemporary. Consulting Pathologist , Wolverhampton Hospital. 
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2. Restore blood volume by — Blood Trans- 
fusion (p. 72): Saline; Dextran (p. 76); 
Plasma (p. 77). 

Methods of Stopping Haemorrhage 
Pressure and Packing. — The first-aid treat- 
ment of haemorrhage from a wound is a pres- 
sure dressing, this being made from anything 
handy which is soft and dean (linen), but even 
a rolled up forage cap stuffed into a wound has 
been effective in battle (Drummond). The 
dressing or pack should be bound on tightly. 

Other examples of pressure being used to con- 
trol haemorrhage include: the use of forefinger 
and thumb or a clothes-peg for epistaxis (the 
majority of nose-bleeds come from the anterior 
nares); the use of a double balloon in the oeso- 
phagus and the stomach (Sengstaken tube. 
Chapter 34) to control the bleeding from oeso- 

Fig. 67. — Saline manometer phageal varices. 

for measuring central venous Packing by means of 6-yard (6 5 m.) rolls of 

pressure. A -• The sterile . . . J . J 

glass or plastic tube mano- wide gauze is an important standby in operative 

meter against a centimetre surgery. If several rolls are used the ends must 
scale; a spirit level is used level , • , , , ,, 

the zero to the manubrium be tied together to ensure complete removal later. 

stemi. b = The three-way (A young schoolboy fell over the handlebars of 

run via C into the vein from the hlS bicycle. HlS UVCr W 3 S spilt in naif, down to 

reservoir, jii) to fill the mano- the hilum. Many rolls of gauze packing stopped 

meter, and (m) to exclude the - - - J ° ~ t 

reservoir and to allow the the haemorrhage. They were removed a week 

the ^ VP t0 t0 the leVel ° f ^ ater the boy returned to school and com- 
1 ^ ‘ ' pleted advanced level education.) 

N.B. — If on removal of pressure or packing, bleeding appears to have ceased 
completely, do not assume that all is well, especially when dealing with deep 
wounds involving large veins. Continued close observation is required. 

Tourniquets are to be avoided in first aid . They can only be used around the thigh 
or upper arm; they are difficult to apply tightly enough to interrupt arterial blood flow, 
and only cause venous congestion and increased blood loss. There have been many 
examples of tourniquets of some kind being used for ruptured varicose veins causing 
exsanguination by only occluding venous return. (For example, a policeman was 
brought into a casualty department with seven tourniquets in place. The venous 
bleeding ceased as soon as they were removed !) Tourniquets tight enough to obstruct 
arterial flow may cause contusion of the artery wall and thrombosis, especially 
if atheroma is present. Nerve conduction can also be seriously impaired, while to 
leave a tourniquet on for over an hour is to invite muscle death and the risk of renal 
failure (crush syndrome, p. 80). To sum up, it can be said that tourniquets are 
dangerous because they may be applied too loosely, too tightly, or for too long. 

In the operating theatre tourniquets are used (a) to control haemorrhage temporarily 
while exploration and repair are being carried out : (b) for some amputations (not for 
atherosclerotic gangrene); (c) in order to obtain a bloodless field for orthopsedic and 
soft tissue operations (cartilage, tendon, nerves, ganglia of tendon sheaths). The 
sphygmomanometer cuff is very satisfactory as a pneumatic tourniquet; the cuff is 

SiT ^ l exan ^ er Drummond> K.B.E,, Contemporary. Deputy Director General , St. John's Ambulance 
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inflated after elevation of the limb for five minutes has materially reduced the vascu- 
larity. Alternatively, a bloodless operation field can be obtained by an Esmarch 
bandage applied spirally to the elevated limb commencing distally, and then bound on 
tightly. The distal spirals are unwound to expose the limb for operation. 

Removal of a Tourniquet . — The fact that a tourniquet is in place and the time of 
application must be written large on the theatre blackboard and deleted only when it is 
removed. It is a wise precaution to attach the tourniquet to the operating table, so 
that it cannot be overlooked with the patient is lifted on to the trolley. 

In the ward as well as the theatre, Esmarch bandages may be applied temporarily to 
the limbs in order to reduce the vascular compartment in shock, so aiding the heart to 
maintain blood flow to vital structures. 

Venous Tourniquet . — A light rubber or a pneumatic tourniquet is applied to the 
upper arm prior to intravenous injections and sampling. It is also used in the diagnosis 
of varicose veins (p. 146). 

Position and Rest. — Elevation of limbs (e.g. in ruptured varicose veins) 
employs gravity to reduce bleeding. Elevation also causes vasoconstriction 
(Lister). A bed elevator is often used to raise the foot of the bed as an aid to 
vasoconstriction in reducing the size of the vascular compartment, so facilitat- 
ing blood flow to the brain and the restoration of a satisfactory blood pressure. 
Gravity is also used in certain operations, as in thyroidectomy when the 
patient is tilted feet downwards (anti-Trendelenburg position) or as in 
stripping of varicose veins when a head-down tilt is used (Trendelenburg). 

Donovan’s manoeuvre may be used to remove an extension of a hypernephroma 
up the inferior vena cava. After removal of the kidney, the patient is tilted steeply 
head downwards. The vena cava is occluded below the renal veins and then opened, 
so that forceps or sucker can remove any growth that is present. Venous blood from 
the other kidney is not troublesome. Air embolus is prevented by careful attention 
to the positive pressure phase of controlled respiration by the anaesthetist. 


Absolute rest is vital. This means nursing the patient in a comfortable 
recumbent position, and he should be relieved of unnecessary exertion. He 
does not wash or feed himself, and assistance is given for turning in bed, 
which must be at least two-hourly to prevent pressure sores. 

Sedation also brings rest. Morphine (10-20 mg.) relieves pain, calms rest- 
lessness, and aids coronary and cerebral blood flow. Though it is contra- 
indicated where there is respiratory depression (as in head injuries), its use is 
invaluable where respiratory movements and coughing are inhibited because 
of chest pain. Morphine is best given intramuscularly or intravenously in 
haemorrhage and shock. A subcutaneous dose is not easily absorbed because 
of vasoconstriction, and if repeated doses are given in this way an excessive 
amount is liable to be absorbed when the circulation improves. Morphine 
does not in itself produce sleep, and the patient, though relieved of pain, may 
remain wakeful and anxious. Amylobarbitone (120 mg.) should be used if 
there is no respiratory depression, and drugs like chloral hydrate (1-2 G.) 
and paraldehyde (5-10 ml., i.m.) are excellent. 

Examples of Operative Techniques in Haemorrhage.— Artery forceps (e.g. 
Spencer Wells) or ‘ haemostats ’ are mechanical means of controlling bleeding by pres- 
sure. The clamped vessel can be ligated with catgut, cotton, thread or silk, or coagu- 
lated with diathermy. Small subcutaneous vessels are sometimes twisted off. When 
an incision is made through the scalp for craniotomy, the profuse bleeding is not easily 
arrested by direct forcipressure, so the cranial aponeurosis is picked up by a series of 


Johann Fretdrich August von Esmarch , 1823-1908. Professor of Surgery,Ktel , Germany. 

Lord Lister , 1827-1912 . Professor of Surgery , Glasgow and Edinburgh Universities and King s College Hospital 
London . 

Friedrich Trendelenburg , 1844-1924. Professor of Surgery , Leipzig. _ 

Hugh Donovan , 1897-1959 , Surgeon. Queen Elisabeth Hospital, Birmtnghan 
Thomas Spencer Wells, 1818-1897 . Surgeon. Samaritan Hospital , London. 
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forceps which are everted together, thus exerting pressure. Silver clips (Cushing) may 
be applied to cerebral vessels. 

Suturing may be employed. The vessel can be underrun or transfixed by needle 
and suture and then ligated, while if the continuity of a main vessel is to be restored, 
4/0 silk or polypropylene is used (p. 12 1) on a 20-mm. atraumatic needle. 

Pressure by packing, using rolls of wide gauze has been previously mentioned, but 
light pressure with a ‘ peanut * of gauze held by forceps aids the sealing of an arterial 
suture line after reconstruction following trauma, embolectomy, or in artery grafting. 
About five minutes is required for the platelets to seal the join. 

Patches of vein or Dacron mesh may be used to repair a vascular defect. A patch 
of muscle, lightly hammered, provides thrombokinase to stop a troublesome ooze. 

Other topical applications for oozing include gauze or sponge which is absorbed by 
the body. ‘ Oxycel * or gelatin sponge provides a network upon which fibrin and 
platelets can be deposited. This is the modem counterpart of the use of cobwebs by 
our forefathers, or sphagnum moss by our neolithic ancestors. 

Gauze soaked in adrenalin soln. (1 : 1,000) or ‘ Stypven 9 (Russell viper venom) are 
other topical applications. Bone wax (Horsley) is used for oozing bone. 

Excision of a bleeding viscus may be necessary, e.g. a ruptured spleen must be 
excised. However, a ruptured kidney is treated conservatively if possible (Chap. 45). 

BLOOD TRANSFUSION 

The indications in surgical practice are briefly as follows : 

1. Acute haemorrhage, depending upon the physical signs (p. 66). 

2. At operation, in certain major cases and emergencies where blood and 
fluid loss is considerable e.g. abdomino-thoracic and abdomino-perineal and 
arterial operations. The very young and the elderly have a special intoler- 
ance to blood loss (p. 67). 

3. Preoperatively and postoperatively in anarmic patients (below 9 gm ./ 
100 ml.). Care is needed in chronically anaemic patients, in whom there is 
already an increased cardiac output, for a transfusion can overload the heart. 
In such cases packed red cells are needed instead of whole blood. 

4. Bums and dehydration shock, but only as an adjunct to saline, plasma, 
or dextran therapy. 

5. Severe infections, e.g. septicaemia, gas gangrene, B. coll shock from 
strangulated bowel, especially if the haemoglobin falls below 9 gm./ioo ml. 
Transfusion raises the patient’s resistance, and anaemia is controlled. 

6. To increase coagulability, especially as a preoperative measure in 
obstructive jaundice, in haemophilia and purpuric diseases. 

7. To obtain temporary improvement in certain blood diseases, such as 
aplastic anaemia, leukaemia or Hodgkin’s disease (p. 156). As an adjunct to 
the use of cytotoxic drugs in the treatment of cancer. 

8. Certain cases of erythroblastosis foetalis (Rh factor, p. 73). 

9. Carbon monoxide poisoning. Venesection removes the inert carboxyhaemo- 
globin and transfusion provides a fresh supply of oxyhsemoglobin. 

Methods of Transfusion 

Collection of Blood. — The donor lies on a table, and a rubber tube is 
tied round the arm above the elbow, or a sphygmomanometer cuff is applied, 
the pressure being raised to 70 or 80 mm. Hg. After introducing a few ml. of 
local anaesthetic, a 15 Standard Wire Gauge (or equivalent) needle, carrying 
about 25 cm. of tubing, is inserted into a suitable vein, and the desired quan- 

Harvey Cushing, 1869-1939, Professor of Surgery , Johns Hopkins Hospital , and Harvard University. 

Patrick Russell, 1728-1805. Physician of Aleppo. 

Sir Victor Horsley, 1857-1916. Surgeon , University College Hospital , London. Died of heatstroke or paratyphoid 

fever in Mesopotamia . One of the editors (McN. L.) attended his funeral. 
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tity of blood is allowed to flow into a 6oo-ml. bottle containing 120 ml. of anti- 
coagulant (ACD) solution. 1 Screw-cap bottles fitted with rubber corks are 
provided by the Blood Transfusion Service. Two glass tubes pass through 
the cork, one to act as an air vent and the other to admit the tube which 
withdraws blood from the donor. The risk of contamination is thus mini- 
mised, and the blood is stored in the bottle pending use. 

Blood Banks and Stored Blood. — The great demand for blood has led to the 
establishment of blood banks in suitable centres. The first change which occurs in 
stored blood is destruction of the white cells, probably owing to proteolytic ferments 
which they contain, and after a week nearly all granulocytes are replaced by amorphous 
masses. At the same time, leakage of hemoglobin occurs from the erythrocytes, but 
although the red cells shrink they are not destroyed, and the vital property of ability 
to combine with oxygen is not seriously impaired. Stored blood can be transfused with 
safety during the first month of storage, and transfusions within the second month 
have not been followed by serious reactions. 

Packed Cells . — These are in the concentrated blood which remains after super- 
natant plasma is removed (fig. 68). The plasma is stored for future use. 

Blood Grouping. Rh Typing. Incompatibility. Cross-matching. 

Over twenty different antigens have been recognised in 
human red cells, but for practical purposes these can be 
divided into two classes : 

1. Antigens to which Antibodies occur Naturally . — There 
are only two, named A and B. Their presence or absence 
determines the four major human blood groups, the ABO 
grouping, viz: 

Group O : the red cells do not contain either A or B. 
the serum contains anti-A and anti-B. 

Group A: the red cells contain A but not B. 

the serum contains anti-B but not anti-A. 

Group B: the red cells contain B but not A. 

the serum contains anti-A but not anti-B. 

Group AB: the red cells contain both A and B. 

the serum contains neither anti-A nor anti-B. 

2. Antigens without Natural Antibodies: Rh (£)) typing . — Antibodies to red 
cell antigens other than A and B are created only when cells with the antigens 
are injected into patients without them. Fortunately only the Rh (D) antigen 
(the Rhesus factor), present in 85 per cent, of humans, readily gives rise to anti- 
bodies. When the red cells contain Rh the patient is Rh-positive ; when they 
do not, the patient is Rh-negative. 

Incompatibility . — For practical purposes, such as blood transfusion, it is 
necessary to know which of the antigens A, B and Rh are present in the red 
cells, and to make sure, by cross-matching, that the donor’s and the recipient’s 
bloods are compatible. Incompatibility causes first agglutination and then 



Fig. 68 . — 
Stored blood, 
showing super- 
natant plasma. 
The ‘pilot* bottle 
provides blood 
for cross-match- 
ing. 


1 Acid Citrate Dextrose (ACD) solution, containing 3 G. anhydrous dextrose, 2 G. diso- 
dium citrate monohydrous and water to 120 ml. The solution is put into the bottle before 
sterilisation and may become discoloured (harmlessly) by the formation of caramel. 
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haemolysis of the donor cells. Severe haemolysis causes acute renal tubular 
necrosis (Crush syndrome, p. 80). and the patient is in danger of dying of 
renal failure. Thus every blood transfusion must be preceded by: 

1. Blood Grouping. — (A B O and Rh type) of patient and donor to ensure 
that the patient’s serum does not contain any antibodies to the donor’s red 
cells. 

2. Cross-matching (donor’s cells and patient’s serum) to confirm the above 
and to exclude any acquired antibodies to the donor’s red cells. 

Methods . — A B O grouping and Rh typing requires full laboratory facilities 
using special tube techniques. The cross-matching technique takes two 
hours, and it is advisable to ensure by a tube test that the patient’s serum does 
not agglutinate the donor’s red cells suspended in albumin as well as saline. 
The Coombs’ test (see below) is also included. 

In dire emergency, if saline, plasma, or dextran are not sufficient and blood 
must be given without delay, the surgeon, accepting this responsibility, will 
either act on a provisional report given in 30 minutes, or will use Group O 
(Rh negative) blood, which can in theory be given to anyone because the cells 
do not contain an agglutinogen. 

Also in emergencies and where there are no laboratory facilities, grouping 
and cross-matching may revert to the old slide methods : 

Slide Method of Grouping and Cross-matching. — Stock sera from Group A and Group 
B are placed side by side on a slide. Blood obtained by a prick with a sterile cutting 
needle is diluted 1 :20 in saline in order to avoid rouleaux; a drop of this suspension 
is added to each, and after five minutes is examined microscopically. If clumping of 
corpuscles, looking like particles of red cayenne pepper, is seen in the scrum of 
Group A, then the corpuscles are those of an individual of Group B. If clumping 
occurs only in the serum of Group B, then the corpuscles are from Group A. If 
clumping is present in both, then the corpuscles are from Group AB, and if in neither, 
they belong to Group O. 

Cross-matching . — Mix on a slide one drop of patient’s serum and one drop of a 1:20 
saline suspension of donor’s red cells and rock for five minutes. Clumping = 
incompatibility. 

Rh Incompatibility. Antibodies to Rh are produced when Rh-positive red cells 
are transfused into an Rh-negative patient. An analogous condition may happen 
when an Rh-negative woman carries an Rh-positive foetus; its red cells may cross the 
piacenta into her circulation so that she forms anti-Rh. These, like all maternal 
' e ? s P ass the foetal circulation, the foetal red cells are destroyed by them, 

the baby is bom with a severe haemolytic anaemia (icterus gravis) or is even killed in 
utero (hydrops foetalis). 

Rh antibodies and other antibodies to red cells artificially acquired, often fail to 
agglutinate red cells suspended in saline, but will agglutinate red cells suspended in 
a i y i l in solution. For this reason albumin as well as saline red cell suspensions are 
used for routine cross-matching. The suspending medium influences the physical 
consequences of any antigen-antibody union. An anti-bacterial serum, for example, 
agglutinates bacteria if they are suspended in saline, but not in distilled water. 

Coombs Test. — The antibodies have combined with the red cells even though they 
have produced no visible effect, and the coating of antibody can be detected by 
Coombs test. The cells are treated with a serum made by immunising animals to 
human globulin, so that it contains antibodies that combine with human globulin 
molecules to make a precipitate. The antibody coating red cells is, like all anti- 
bodies, a globulin; thus, when the serum binds the globulin molecules together in 
^ r r 2 P ltateS ’ 4 raws tb e red cells together into large clumps. 

Once antibodies have appeared, every successive stimulus (e.g. pregnancy) increases 
tneir amount. Thus one transfusion of Rh-positive blood into an Rh-negative girl 

^ Pr ° f,UOT ° f Bi0,Ogy ’ DMsion of Department of 
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may make it impossible for her ever to produce a live child to an Rh-positive husband. 
No female under fifty should ever he transfused with Rh-incompatible blood. 

Apart from this danger to the foetus, any patient, male or female, who has acquired 
anti-Rh may have a severe, even fatal, reaction if transfused with Rh-positive blood. 
The anti-Rh will have been produced by a previous transfusion or by an Rh-incompat- 
ible pregnancy. To avoid such accidents a second rule must be observed: No patient 
should be transfused with Rh-incompatible blood unless it is certain he will never need 
another transfusion . 

Giving Blood. — Routine intravenous drip transfusion is commenced by: 
(a) selecting and preparing the site (p. 90). (b) Checking the donor blood: 

i.e., the name and number of the patient must be that which has been affixed 
to the bottle after grouping and satisfactory cross-matching have been carried 
out; (c) insertion of the giving needle or cannula and setting 
up the drip (p. 90) ; (d) giving running instructions . These 
should be written out clearly on a card attached to the 
drip stand or bed board. The average flow rate is 40 
drips per minute (one bottle of 540 ml. lasting four 
hours). 

In serious emergencies, e.g. operation for bleeding 
duodenal ulcer, or leaking aneurysm, over 1 litre (2 
bottles) can be given in a quarter of an hour. Two or 
three drips may be set up mainly using arm, or cephalic 
veins. The rate of transfusion is increased by using a 
rotary * Martin 9 type of pump (fig. 69). 

Warming Blood. — If large amounts of blood from the blood- 
bank refrigerator are being used (e.g. in heart-lung machines 
(Chap. 30) or for ruptured aneurysm cases), the blood should be 
warmed to body temperature by running it through several 
extension coils of the plastic transfusion tubing which arc 
immersed in a heated water-bath. This reduces the risk 
of ice-cold blood causing excessive hypothermia and favouring cardiac arrest. 

Autotransfusion. — This is the obvious procedure when the patient’s own blood can 
be collected, e.g. ruptured ectopic pregnancy. The blood is strained through six 
layers of gauze into a sterile flask containing 3 8 per cent, sodium-citrate solution, and 
then returned to the patient. 

Exchange Transfusion. — Replacement or exchange transfusion of an infant suf- 
fering from haemolytic disease of the newborn may be life-saving. Rh-negative 
blood is used, and 5 to 10 ml. of blood are exchanged at a time. The technique 
takes several hours, and one person should be responsible for nothing else but check- 
ing the volumes exchanged. A syringe is used with a four-way adapter (one to baby, 
one to donor blood, one to citrated saline for rinsing out between each manoeuvre, one 
to ‘ waste ’). The transfusion is given by polythene catheter via the umbilical vein 
passed into the vena cava. 

Complications of Blood Transfusion. — 1. Incompatibility. — These dangerous 
accidents should be prevented by a proper cross-matching technique, but in fact they 
are most often due to such human errors as wrongly labelled blood, or rightly labelled 
blood given to the wrong patient. If a patient on transfusion has a rigor, or complains 
of pain in the back, the transfusion must be stopped immediately and a check of the 
donor blood made with the laboratory. 

2. Right ventricular failure is due to over-loading the circulation, especially when 
the cardiac muscle is enfeebled, as by chronic anaemia. Such a patient, especially if 
over the age of sixty, should not be given more than 300 ml, at one time. If anaemia 
is severe, packed cells should be used (p.73). 

3. Simple pyrexial reactions may be due to dirty apparatus (avoided by using dis- 

Peter Guy Cuttack Martin. Contemporary. Surgeon , Hammersmith Hospital, London , and Chelmsford Hospital. 



Fig. 69. Martin’s 
pump. 
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posable plastic apparatus), to pyrogens in the anticoagulant solution, to infected blood, 
or to a rapid rate of transfusion. Severe pyrexial reactions are accompanied by rigors. 

4. Allergic reactions , usually urticaria, follow 1 per cent, of transfusions, and are 
likely if a patient is given repeated transfusions from the same donor. 

5. Hepatitis . — Probably about o-8 per cent, of patients receiving blood develop 
homologous serum hepatitis two or three months later. 

6. Antibody Production . — Patients who receive repeated blood transfusions some- 
times develop antibodies to many red cell antigens, and it may eventually be very 
difficult to find blood to which they are compatible. 

7. Hypothermia (see above). 

8. Air embolism (p. 132). 

9. Thrombophlebitis (p. 142). 

10. Fibrinopcenia (see below), after massive transfusion. 

HEMOPHILIA AND HEMOPHILOID DISEASES 

Classical haemophilia ( hcemophilia A) is a haemorrhagic diathesis caused by de- 
ficiency in the blood of a specific clotting factor known as the antihaemophilic globulin 
(AHG) (factor VIII), which is concerned with the generation of thromboplastin, which 
activates prothrombin to thrombin. Females transmit the condition, but escape the 
disease, all sufferers being males. The incidence of haemophilia is highest amongst 
Anglo-Saxon and Teutonic races; it occurs in Jews, but Latin races are apparently 
exempt. The well-known affection of the Spanish royal family was transmitted from 
the Hapsburgs of German origin. 

The treatment of this condition is difficult, as the only effective measure is to supply 
the absent AHG by giving (a) fresh blood or fresh frozen plasma ; {b) human AHG, 
prepared by special fractionation methods. Stored blood is valueless, except to 
replace red cells. 

Christmas disease 1 {Hcemophilia B ) is clinically indistinguishable from haemophilia, 
although usually less severe, and is due to hereditary absence of plasma-thrombo- 
plastin component (PTC). Christmas disease will not respond to AHG and can be 
effectively treated with stored blood. Haemophilia A and B account for about 90 per 
cent, of constitutional bleeders. 

RosenthaVs syndrome occurs in both sexes, and is due to hereditary deficiency of 
plasma thromboplastin antecedent (PTA). It is less severe than AHG or PTC 
deficiencies, but haemorrhage is often excessive after childbirth or operations. 

Clotting and bleeding times are unreliable for control of these haemorrhagic diseases, 
but accurate information is gained by assessing the partial prothrombin time (PTT) 
in conjunction with the Quick prothrombin time. 

Fibrinopcenia sometimes follows childbirth or thoracic operations with massive 
haemorrhage, without previous history of bleeding episodes. Fibrinopaenia should 
be treated with fibrinogen, either as a purified product or as triple-strength 
plasma. 

Haemophilic Joints. — In haemophilia, recurrent spontaneous haemarthrosis is a 
very common incident. Strangely enough, the haemarthrosis seems to affect certain 
particular joints and will often recur repeatedly in one joint, leaving the other joints of 
the body free. The knee is the commonest site for haemophilia and frequently 
recurrent haemarthroses will occur unilaterally. The joint becomes tense and swollen 
and sometimes the skin is discoloured over it. Repeated effusions of blood into such 
a joint result in disorganisation, and X-ray changes may be very puzzling unless the 
history of haemophilia is known. The end-result is frequently a fibrous ankylosis. 


BLOOD SUBSTITUTES. DEXTRAN. PLASMA 

Dextran is a complex polysaccharide of dextrose produced by the action of 
non-pathogenic bacteria, particularly Leuconostoc mesenteroides , on a substrate 
of sucrose and phosphate. Blood should be taken for grouping before any 
dextran is administered, as it interferes with accurate grouping. 

1 So-called after the name of the first patient in whom the disease was discovered. 

Nathan Rosenthal, Hematologist* Mount Sinai Hospital , New York, U.S.A. 

Armand James Quick, Contemporary. Professor Emeritus of Biochemistry, Marquette University School of 
Medicine, Milwaukee, Wisconsin, U.S.A. 
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The organisms break sucrose into fructose and dextrose, and synthesise dextran 
molecules of various sizes. Introduced intravenously, the molecules, if too large, 
cause untoward reactions, and if too small they are rapidly excreted by the kidneys. 
The undesirable molecules are eliminated in the manufacture of dextran. Dextran 
shows little tendency to diffuse through the capillary walls, and at least 50 per cent, 
of the solution should be retained in the body at the end of twenty-four hours. After 
that time some of it is excreted, and the remainder is katabolised slowly over about a 
week. These desiderata are reached by the commercial products listed below. 1 

Between 1 and 2 per cent, of patients have a pyrexia and/or urticaria during or 
following the infusion of dextran. Possibly these patients have been sensitised by 
Leuconostoc mesenteroides ; more probably by related pneumococci. Dextran has also 
a slight nephrotoxic effect, but the condition is usually reversible. 

Dextran is administered intravenously and it is safer than plasma, or 
Group O blood when the time factor prevents cross-matching. One or 
two botdes can be given comparatively quickly. Infrequently a third bottle 
may be required, but this amount must not be exceeded, or the patient’s blood 
will become so diluted that its oxygen-carrying properties will become 
seriously impaired. If more fluid therapy is required, only correctly matched 
whole blood should be given. 

Plasma is valuable as it can be used without delay and cross-matching is Un- 
necessary. Its danger is the 1-3 per cent. 2 risk of causing virus hepatitis. 
Dried plasma can be kept almost indefinitely at room temperature, and recon- 
structed by adding sterile pyrogen-free distilled water, and shaking. Ex- 
cellent results may be obtained in severely shocked patients by giving as 
much as 2, or occasionally 3, bottles (1-7 L.) of plasma intravenously in half an 
hour, but, except in previously healthy individuals, the limit should be two 
bottles (1-14 L.). 

Mannitol, a sugar of low molecular weight, while not a substitute for blood, is of 
value in preventing the acute renal failure which follows renal arteriolar constriction 
in all types of shock, and in the crush syndrome (p. 80). It reduces the mortality 
from renal failure after operations for obstructive jaundice (Dawson). It promotes 
an osmotic diuresis and may have a specific renal vasodilator action. Commencing 
preoperatively, up to 15 litres of a 10 per cent, solution is given intravenously for 
twenty-four hours. Test doses of mannitol may be used in cases of diminished 
urine output to determine whether hydration therapy or the strictly-limited-fluid 
regimen (Chap. 44) is to be adopted. Catheterisation (indwelling) is helpful to prevent 
retention due to rapid overfilling of the bladder and to provide means of accurate 
recording of the response to therapy. 


SHOCK 

Shock is a combination of a threat to existence and the response of the body 
to this threat. The types of shock are listed below. 

The common factors in shock are: 1. A loss or withdrawal of blood volume 
from the main vascular channels of the body, affecting cardiac output, 
central blood pressure and the perfusion pressure of oxygen into 
the tissues, particularly the heart and brain. 2. Vasoconstriction (Nature’s 
first aid for shock), which serves to maintain the peripheral vascular 

1 Plasma substitutes: ‘Dextraven’, Benger Laboratories Ltd., ‘Intradcx’, Crookes Labor- 
atories Ltd.; ‘Plasmosan’, May and Baker Ltd.) A satisfactory low molecular weight dextran 
(‘Rheomacrodex’, Pharmacia (G.B.) Ltd.) is available which prevents red cell sludging in 
cases of shock, and is useful in the crush syndrome. . . 

1 If the plasma is derived from a pool of more than 10 donors, the risk rises proportionately. 

ohn Leonard Dawson, Contemporary . Surgeon , King’s College Hospital, London . 
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resistance, the arterial pressure, and therefore the oxygen perfusion of the 
vital structures. This is a protective mechanism which plays for time — time 
for the threat to cease (e.g. arrest of haemorrhage and blood transfusion), so 
that full recovery is possible (reversible shock). If the threat persists, is 
repeated, or replacement of blood volume is not carried out, the anoxia to 
heart muscle and brain stem causes failure of these organs, thus impairing 
oxygen perfusion of tissues still further and causing a vicious circle (irrevers- 
ible shock) ending in death (p. 66). Contributory causes are exposure, fatigue 
and starvation, and the extremes of life. 

Clinically the condition of (1) loss of blood volume and (2) vasoconstriction 
is manifest as pallor, empty veins, cold skin, sweating and increased pulse. 
Restlessness and air hunger indicate hypoxia of the brain stem. 

The Types of Shock 

Vasovagal Shock. Neurogenic Shock. Psychogenic Shock. — Occurs im- 
mediately as a result of a sudden fright (e.g. bad news) or severe pain (e.g. a 
blow on the testes). The effect varies in intensity from a slight faint to sud- 
den death. The expression ‘ I nearly died of fright ’ is not necessarily hyper- 
bolical. The hypoxia of the vital centres is brought about by pooling of 
blood in the large vascular reservoirs (limb muscles), and by dilatation of the 
splanchnic arteriolar bed, with consequential low cardiac output and fall of 
arterial pressure until restored by peripheral vasoconstriction. A similar 
phenomenon of pooling and fainting occurs in guardsmen standing to 
attention for long periods. 

Hcemorrhagic Shock. — See haemorrhage, p. 65 and p. 77. 

Bums Shock (p. no). — The loss of blood volume is due to rapid plasma 
loss from the damaged tissues and whole blood destruction. 

Dehydration , Diarrhoea, and Vomiting. — Severe extravascular fluid loss is 
usually associated with infection (exotoxins and endotoxins) and loss of pro- 
tein as a result of inflammation of the intestinal mucous membrane (e.g. 
staphylococcal enterocolitis (p. 5), cholera, etc.). 

Pleural, Peritoneal, Mediastinal, Retroperitoneal Shock. — Sudden leakage of 
blood, or alimentary secretions into these compartments will cause sudden 
collapse. Examples are penetrating chest wounds and haemothorax, a Pairing 
oesophageal or intestinal anastomosis, acute pancreatitis, biliary peritonitis. 

Bacillus Coli Shock (. Intestinal ) ( syn . Gram Negative Shock).— Multiplica- 
tion of bacillus coli occurs in segments of strangulated intestine (strangulated 
hernia, mesenteric thrombosis), and in peritonitis. The endotoxin from the 
bacilli causes splanchnic arteriolar dilatation and blood volume discrepancy. 
Release or removal of the strangulated segment, or the drainage of pus is the 
important practical factor in obtaining recovery of the patient. 

Bacteramic Shock from other Infections. — Gras gangrene is a typical example, 
causing decreased blood volume and also anaemia from haemolysis. 

Anaphylactic shock , histamine shock , may follow injection of serum (e.g. A.T.S.), in 
spite of precautions (p. n), into patients who have had serum before, or who have a 
i°* “ Ier 8y- There is wide dilatation of the splanchnic vessels with consequen- 
tial tan ot venous return and cardiac output, necessitating immediate injection of « 

Ham Christian Joachim Gram , 1853-1038. Professor of Medicine , Copenhagen , Denmark. 
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adrenalin (0-5-1 -o ml. 5 1 : 1,000 soln.) 5 which may need to be repeated in doses of 0-5 
ml. every 20-30 minutes if the systolic pressure remains below 100 mm. Hg. 

Diagnostic Difficulties in Shock. — Difficulties occur particularly with 
intra-abdominal catastrophes, such as peritonitis and bacillus coli shock. 
Because of a thready and irregular pulse, cardiac infarction and even pul- 
monary embolism are notoriously confusing. In both there is a shock-like 
state from a degree of failure of cardiac output and compensatory vasocon- 
striction. An E.C.G. and an X-ray of the chest do not always determine 
the diagnosis. The measurement of the central venous pressure (C.V.P.) 
(p. 69) and its response to a small rapid transfusion may be of assistance. 
However, the surgeon cannot escape the responsibility of performing an 
exploratory operation for suspected peritonitis, and after adequate operative 
treatment recovery starts immediately, and intravenous fluids, hitherto in- 
effective, have their desired effect. 

Treatment of Shock 

Treatment, in principle, is the removal of the cause and the replacementpf 
lost blood-volume. In haemorrhage this implies the arrest of haemorrhage 
and blood transfusion. In bums the loss of plasma is replaced by plasma and 
dextran (p. in). Bacillus coli and bacteraemic shock require removal of 
the causal lesion and transfusion with blood or substitutes, as indicated in 
the preceding paragraphs. 

Position and Limb Compression. — Venous return is improved, and pooling of 
blood in the large muscles of the legs is reduced by raising the foot of the bed 
and bandaging the limb so as to compress the peripheral blood vessels. 

Overheating is harmful — for the vasodilation so caused will nullify the com- 
pensatory reflex vasoconstriction. 

Relief of pain is achieved by giving morphine 10-15 mg. grain) I.M. 
or I.V. It is not given subcutaneously as it is not easily absorbed, and if 
repeated doses are administered, an excessive amount is liable to be absorbed 
when the circulation improves. It is not to be given in head injuries. 

Sedation for a frightened patient may be by intravenous phenobarbitone, 60-100 
mg. (2 grains) or paraldehyde 5-10 ml. I.M. 

Vasoconstrictor Drugs . — These should be given early. Given late, their action, if any, 
will only serve to accelerate the damage caused to kidneys and liver by intense pro- 
longed vasoconstriction. The substances used include intravenous methylampheta- 
mine (Methedrine) 15 mg. and noradrenaline 4 mg. per litre of intravenous fluid — the 
rate of flow being adjusted according to the response obtained. Hydrocortisone 
hcmisuccinate in doses of 100 mg. may be added to the intravenous fluid. It raises 
the blood pressure possibly by sensitising the peripheral vascular nerve endings to 
naturally circulating noradrenaline. Care is always taken to wean the patient from 
vasoconstrictor drugs as soon as possible, or he may become drug-dependent. 

OXYGEN THERAPY 

Indications in Surgery. — In shock its value has been disputed, but it is of 
special value in chest injuries, in severe haemorrhage, in toxic haemolysis, e.g. 
gas gangrene, in coal gas poisoning and in over-morphinisation. It is also 
to be used in pulmonary embolism, fat embolism, spontaneous pneumothorax, 
acute pulmonary oedema, and cardiac infarction, and in cases of acute 
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bronchitis, pneumonia, and anoxic cor pulmonale. The usual method em- 
ploys a disposable polythene mask, the Polymask or the Pneumask (fig. 70), 
delivering 4-6 litres per minute. For patients with chronic bronchitis and 
emphysema there is a risk of a high concentration of oxygen reducing 
the carbon dioxide drive for respiration, so causing carbon dioxide narcosis. 



Fig. 70. — Pne umask. Fig. 71. — A disposable ‘ Ventimask ’. 

( Courtesy Oxygenaire Ltd.) 

The safe concentration (Campbell) is about 27 per cent, oxygen delivered by a 
Venturi or disposable Ventimask (fig. 71) in which a jet of oxygen at 4 litres 
per minute strikes the side walls of the air intake aperture and sucks in about 
50 litres of air per minute thus giving the necessary mixture. 

Oxygen tents may also be used if a high concentration of oxygen is required. Chil- 
dren should be reassured, as they are likely to be frightened by confinement in an en- 
closed space, and, if possible, nervous patients should be accustomed to a tent before 
the necessity arises. Nurses are warned against the risk of explosion, and naked lights 
and smoking are forbidden in the proximity of the tent. 

Hyperbaric Oxygen. Oxygen Drenching. — Oxygen breathed through a mask at 
2 or 3 atmospheres pressure in a compression chamber will at least double the arterial 
plasma oxygen saturation and so the oxygen perfusion of tissues can be increased. 
When such a chamber is available it can supplant the use of carbogen (oxygen with 5 or 
7 per cent, carbon dioxide) in the treatment of carbon monoxide poisoning, and may be 
used for the treatment of anaerobic infections, e.g. tetanus and gas gangrene, and 
ischaemic ulcers and pregangrene in peripheral vascular disease. Oxygen is also a radio- 
sensitiser in the treatment of cancer. Drenching has been used to treat paralytic 
ileus and meteorism, for since the gas in the distended bowel is nitrogen, breathing 
pure oxygen so reduces the partial pressure of nitrogen in the lungs and plasma that 
reabsorption from the bowel takes place. 

Topical Oxygen Therapy. — Hydrogen peroxide 5 or 10 volumes, and 2 per cent, 
zinc peroxide, giving off nascent oxygen are used locally on wounds infected with 
anaerobic or microaerophilic organisms, e.g. spreading symbiotic gangrene of the 
abdominal wall (Chap. 42). Hydrogen peroxide is also used to free the sloughs of 
ulcers. 

CRUSH SYNDROME 

This syndrome which was commonly associated with air-raids, sometimes occurs 
in connection with mining and other accidents. As a result of massive crushing of 

Edward James Moran Campbell, Contemporary . Lecturer in Medicine, Royal Postgraduate Medical School, London . 
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muscles, oligsemic shock occurs, due to extravasation of blood mainly into adjacent 
muscles, and myohaemoglobin enters the circulation. Acute renal tubular necrosis is 
likely to result. The degree of shock associated with the injury has no relation to the 
development of the syndrome. A similar effect may follow the application of a 
tourniquet for too long a period, or one that has been forgotten (p. 70)! 

First-aid treatment may necessitate the application of a tourniquet to the affected 
limb, which is gradually released so that deleterious substances are admitted to the 
circulation in small quantities. The patient may appear to be comparatively well for 
two or three days following the accident, but excretion of urine is scanty. Apathy, 
restlessness, and possibly mild delirium indicate deficient renal function, and uraemia 
supervenes. The crushed muscle often swells considerably, and being confined 
within unyielding deep fascia, tension develops, impeding the circulation and in- 
creasing the extent of ischaemic damage. The limb feels tense and pain is severe. 
Tension should be relieved by parallel incisions, through which the swollen muscle 
protrudes. If oliguria develops, the fluid intake must be restricted to ‘ x ’ plus 
400 ml., ‘ x ’ being the urinary output for the previous twenty-four hours. The 
urine should be rendered alkaline by the administration of sodium citrate and sodium 
bicarbonate. Rheomacrodex (p. 77), by clearing blood sludging and myohaemo- 
globin, or mannitol (p. 77), help to re-establish renal cortical blood flow. If there is 
no response to these measures, the use of an artificial kidney may be life-saving. 
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CHAPTER 6 


FLUID, ELECTROLYTE AND ACID-BASE BALANCE 


DAILY WATER BALANCE OF A HEALTHY ADULT <70 kgm) 


Intake 



Output 

Water from beverage 
Water from 4 solid food * 

. 1,200 ml. 

1,500 ml. . 

Urine 

. i,ooo ml. 

900 ml. . 

Insensible loss from skin 
and lungs 

Water from oxidation 

300 ml. 

100 ml. . 

Faeces 


It will be noted that : 

The Intake is derived from two sources (a) exogenous, and ( b ) endogenous . 

Exogenous water is either drunk or ingested in solid food. The quantities 
vary within wide limits, 1 but average 2 to 3 litres per twenty-four hours, of 
which nearly half is contained in solid food. 

Taking into consideration their body-weight, the water requirements of 
infants and children are relatively greater than those of adults because of 
(a) the larger surface area per unit of body-weight ; ( b ) the greater metabolic 
activity due to growth ; ( c ) the comparatively poor concentrating ability of 
the immature kidneys of the neonate. 

Endogenous water is released during the oxidation of ingested food and the 
amount is less than 500 ml. per twenty-four hours. During starvation this 
amount is supplemented by water released from the breakdown of body tissues. 

The Output. — Water is lost from the body by four routes : 

1. By the Lungs. — About 400 ml. of water is lostin expired air each twenty- 
four hours. In a dry atmosphere, and when the respiratory rate is increased, 
the loss is correspondingly greater. 

2. By the Skin. — When the body becomes overheated there is visible pers- 
piration, but throughout life invisible perspiration is always proceeding. 
The cutaneous fluid loss varies within wide limits in accordance with the 
atmospheric temperature and humidity, muscular activity, and body tempera- 
ture. In a temperate climate the average loss is between 600 and 1,000 ml. 
per twenty-four hours. 

3. Faces . — Between 60 and 150 ml. of water are lost by this route daily. 
In diarrhoea this amount is multiplied not only by the number of stools, but 
according to their fluidity and size. 

4- Urine. The output of urine is under the control of a secretion of the 


. . wide individual variation of patients’ habitual water intake deserves greater con- 
aeration than it receives at present. It may be as great a hardship, and actually harmful, 

(A WilkinsorO 11 10 ^ to ^ P* nts ( 3 '4 litres) as for others to do without water entirely 

AndT Umw°?y ^London. Conum P orar y- Nuffield Professor of Padiatric Surgery, Institute cf Child Health 
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posterior lobe of the pituitary gland (the anti-diuretic hormone) which con- 
trols the tonicity of the body fluids, a function that it performs by stimulating 
the reabsorption of water from the renal tubules, thus varying the amount ex- 
creted after the requirements of the first three routes have been met. The 
normal urinary output is 1,500 ml. per twenty-four hours, and provided the 
kidneys are healthy, the specific gravity of the urine bears a direct relation- 
ship to the volume. 

Water Depletion. — Pure water depletion , apart from the concomitant 
electrolyte depletion which follows diarrhoea or vomiting, is usually due to a 
diminished intake. The causes include: (a) weakness, exhaustion, mental 
changes, and cerebrovascular states, (b) because intake is restricted after 
gastro-intestinal operations, or (c) inability to swallow as in painful conditions 
of the mouth or throat or in oesophageal obstruction. The main symptom 
is intense thirst and the leading sign is oliguria. As the dehydration pro- 
gresses, these features (and weakness) increase, but the patient still remains 
capable of physical and mental exertion. Pure water depletion may also 
follow the increased loss from the lungs after tracheostomy and may amount 
to as much as 500 ml. in twenty-four hours in excess of the normal insensible 
loss. After tracheostomy humidification of the inspired air is an important 
preventative measure. 

Treatment. — The intake of water must be increased. If swallowing is 
possible, much depends upon the nursing staff ensuring a regular half or hourly 
intake. Intravenous 5 per cent, dextrose or dextrose saline (p. 89) is given 
if swallowing is impossible (water is not isotonic and would haemolyse blood). 
Careful charting of intake and output is essential. A diuresis signals that 
enough has been given, and thereafter care must be taken not to overload and 
cause water intoxication. 

Thirst. — The seat of the osmoreceptors (drinking centre) is in the supra-optic 
nucleus of the anterior hypothalamus (E. B. Verney). Thirst is most intense about 
six to twelve hours after operation and it lasts forty-eight hours or more. This 
period corresponds to the rapid loss of potassium from the cells of the body. If 
necessary, the urge to satisfy thirst can be assuaged by sham drinking — contact of 
water with the pharynx — by washing out the mouth with ice-cold water. 

Water Intoxication, which can occur without sodium loss, especially if 
the excessive intake of water is rapid, is more likely to supervene when 
impaired renal function leads to slowing of diuresis. There is always a 
danger of this happening when there is (1) failure to keep accurate intake and 
output fluid-balance charts, (2) failure to add up the twelve- or twenty-four- 
hourly totals on the charts (fig. 77), as well as (3) failure to be aware that 
water intoxication can actually occur. It is particularly likely (a) when 
isotonic (5 per cent.) dextrose solution is being administered intravenously, 
(b) when fluid therapy is being undertaken by the administration of tap water 
per rectum and (c) following recto-colonic washouts of plain water or sodium- 
free solutions, particularly in children with Hirschsprung’s disease (Chap. 38). 

Clinic al Features. — These include drowsiness, apathy, weakness, sometimes 
periods of excitement and delirium, and later convulsions and coma. The patient 
is pale and cold and bathed in sweat and the patient appears to be in shock — which is 

Ernest Basil Verney, Contemporary. Emeritus Professor of Pharmacology, Cambridge . 
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incorrect, because the blood-pressure is not low and the pulse is not unduly rapid 
until the patient is moribund. Nausea and vomiting of clear fluid are common, and 
usually the patient passes a considerable amount of dilute urine. The diagnosis can 
be confirmed biochemically by finding a reduced plasma-sodium value. 

Treatment. — The intake of water having been stopped, the best course is masterly 
inactivity. If after several days the water-logged patient is still stuporous (due, no 
doubt, to renal inactivity), it is permissible to inject very slowly not more than 200 ml. 
of hypertonic (5*85 per cent.) saline solution intravenously. If this brings about 
improvement and a diuresis begins the injection should be stopped forthwith, other- 
wise circulatory failure from overloading (due to the sudden shift of fluid from cells 
and tissue spaces) or cardiac arrest is liable to ensue. 

ELECTROLYTE BALANCE 

When inorganic salts are in solution, as in the extracellular or intracellular fluids 
of the body, they dissociate into ions. Ions are of two kinds (a) Cations , which are 
electropositive and ( b ) Anions , which are electronegative : collectively these are the 
electrolytes. The most accurate way of describing the chemical concentration, 
reactivity, and osmotic power of these ions is in terms of their milli-equivalents per 
litre (mEq./l). The cations include sodium, potassium, calcium, and magnesium ; 
the anions chloride, phosphate, bicarbonate, and sulphate. The distribution of the 
salts within the fluid compartments of the body controls the passage of water through 
the cell walls and maintains acid-base equilibrium. 

Sodium Balance 

Sodium is the principal cation content of the extracellular fluid. The 
total body sodium amounts to approximately 5,000 mEq., of which 44 per 
cent, is in the extracellular fluid, 9 per cent, in the intracellular fluid, the 
remaining 47 per cent, being in bone. The sodium housed in bone merits 
special notice : a little more than half of it is osmotically inactive, and requires 
acid for its solution ; the remainder is water-soluble and exchangeable. Thus 
there is a large storehouse of sodium ready to compensate abnormal loss 
from the body. The daily intake of sodium is inconstant. On an average it 
is 80 to 100 mEq. (5 to 6 G.) sodium chloride or 1 pint (568 ml.) of isotonic 
9 9 per cent, saline solution. An equivalent amount is excreted daily, mainly 
in the urine, also a little in the faeces. The loss in perspiration normally is 
negligible ; however, in persons not acclimatised to tropical heat prolonged 
profuse sweating results in a considerable loss of sodium — as much as 85 mEq. 
per hour (J. Nash). If water alone is given to counterbalance the fluid loss, 
serious sodium depletion can occur from excessive sweating. (See also muco- 
viscidosis, Chapter 36). 

Control by Adrenal Corticoids. — The output of sodium, governed by the variation in 
the avidity with which the renal tubules reabsorb sodium from the glomerular filtrate 
and the amount of sodium excreted by the sweat glands, is under the control of the 
adrenal corticoids, the most powerful conservator of sodium being aldosterone . When 
the adrenal glands have been destroyed by disease or extirpated, there is an unbridled 
loss of sodium in the urine. However, this inability on the part of the renal tubules 
to reabsorb sodium from the glomerular filtrate does not become implemented for 
several days, the reason being : 

The Sodium Excretion Shut-down of Trauma. — Following trauma 
of any kind (including operation trauma) there is a spell, the length of which 
varies directly with the degree of tissue damage, of almost non-excretion of 
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sodium. During this period the output of sodium, reduced to not more than 
10 mEq. per diem y cannot be increased by a supplemented intake of sodium. 
For this reason it is most inadvisable to administer large quantities of isotonic 
(0-9 per cent.) saline solution soon after an operation. The period of sodium 
shut-down lasts for at least forty-eight hours. 

Sodium Depletion (syn. Hyponatraemia). — The most frequent cause of 
sodium depletion seen in surgical practice is obstruction of the small intestine, 
with its rapid loss of gastric, biliary, pancreatic, and intestinal secretions by 
antiperistalsis and ejection, whether by vomiting or aspiration. Duodenal, 
total biliary, pancreatic, and high intestinal external fistulae also are ail 
notorious for bringing about early and profound hyponatraemia. 

There is one other less obvious, nay surreptitious, means whereby the 
patient is robbed of sodium, and that is by gastric aspiration combined with 
allowing the patient to drink as he pleases and promptly aspirating the fluid 
swallowed. The act of drinking excites the flow of gastric juice, and this 
is aspirated also. During this form of therapy, should the patient he 
receiving intravenous dextrose solution, as opposed to dextrose-salitte 
solution, to maintain fluid balance, he will soon become a victim of hypo- 
natraemia. 

Clinical features of hyponatraemia are due mainly to sodium depletion, 
but in part to depletion of body water. 

In established cases the eyes are sunken and the face is drawn. In infants 
the anterior fontanelle is depressed. The tongue is coated and dry; in 
advanced cases it is brown in colour. Unlike the dehydration produced by 
loss of water only, in water + salt depletion thirst is not particularly in 
evidence. The skin is dry and often wrinkled, making the patient look 
older than his years. The subcutaneous tissue feels lax. Peripheral 
veins are contracted and contain dark blood. The arterial blood-pressure 
is likely to be below normal. The urine is scanty, dark in colour, of a 
high specific gravity, and except in cases of salt-losing nephritis contains 
little or no chloride. 

Presuming that the erythrocyte count before the dehydration commenced 
was normal, the haematocrit reading (P.C.V.) provides an index of the 
degree of haemoconcentration. On the other hand, haemoconcentration can 
be masked by pre-existing anaemia (p. 68). 

Treatment. — The sodium deficit is replaced by an intravenous infusion 
of 0 5 to 2 litres of isotonic saline or Ringer’s solution, depending on the 
severity of the hyponatraemia. It is important to watch the plasma protein 
levels in order to avoid overdosage, thus causing hypoproteinaemia and 
oedema. In severe cases the first step is to restore the circulating blood 
volume by a rapid infusion of plasma or plasma substitute. 

Post-operative Hyponatraemia. — When hyponatraemia arises as a result of too 
prolonged administration of a sodium-free solution (5 per cent, dextrose) intravenously, 
symptoms seldom present until such treatment has been in progress for more than 
forty-eight hours (cf. Water Intoxication, p. 83). Early symptoms are headache 
and giddiness. Hyponatraemia causes pylorospasm and the resulting vomiting adds 
to the sodium deficit. Peripheral circulatory impairment (shock) follows. 
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Laboratory Tests. — If renal function is impaired, there will be a fall in urinary 
chlorides, and the plasma-sodium level will have fallen. 

Treatment. — If shock is present, that must be treated first. Isotonic (0’9 per 
cent.) saline solution is then administered very cautiously, and discontinued as soon 
as symptoms abate. 

Sodium excess is likely to arise if a patient is given an excessive amount 
of 0 9 per cent, saline solution intravenously during the early post-operative 
period when, as has been described, some degree of sodium retention is to 
be expected. The result is an overloading of the circulation with salt and 
its accompanying water. Even a sub-clinical degree of sodium excess is 
harmful, for it results in oedema of intestinal and other suture lines. 
In addition there is danger of pulmonary oedema. 

Clinical Features. — Slight puffiness of the face is the only early sign. 
The patient himself makes no complaint. Pitting oedema should be sought, 
especially in the sacral region, but for pitting oedema to be present at least 4-5 
litres excess fluid must have accumulated in the tissue spaces (Marriott). The 
patient’s weight increases pari passu with the water-logging, and the aid of 
bed-scales should be sought. Signs of overhydration in infancy (infants 
are very susceptible) are increased tension in the anterior fontanelle, increased 
weight, increase in the number of urinations, and oedema. 

Treatment. — The infusion must be stopped. In established cases with 
distended jugular veins and pulmonary oedema, treatment should follow the 
lines suggested on p. 675. 


Potassium Balance 

Potassium is almost entirely intracellular. No less than 98 per cent, is intra- 
cellular, and only 2 per cent, is present in the extracellular fluid. Three- 
quarters of the total body potassium (approximately 3,500 mEq.) is found in 
skeletal muscles. When the body needs endogenous protein as a source of 
energy, potassium, as well as nitrogen, is mobilised. The mobilised potassium 
passes to the extracellular fluid, but the surplus over and above the normal 
content is so rapidly excreted by healthy kidneys that the concentration of 
potassium in the plasma remains unaltered. Each day a normal adult ingests 
2 to 3 G. (52 to 78 mEq.) of potassium in food; fruit, and especially milk, are 
rich in this cation. Except for a very small quantity in formed faeces and a still 
smaller quantity in sweat, an amount corresponding to the intake is excreted 
in the urine. 

Potassium Depletion 

The Augmented Potassium Excretion of Trauma. — Following 
trauma, including operation trauma, there is a spell, varying direedy with 
the degree of tissue damage, of increased excretion of potassium by the 
kidneys. This loss is greatest during the first twenty-four hours and lasts, for 
example in the case of partial gastrectomy, about three or four days. It will be 
noticed that the behaviour of the body’s potassium in the post-trauma phase 
is the exact opposite to that of sodium — the potassium flees; the sodium stays. 
So great are the body’s reserves of potassium that, unless the patient was 

Hugh Leslie Marriott , Contemporary. Physician , Middlesex Hospital , London. 
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severely depleted at the time of the operation, the therapeutic admini- 
stration of potassium (always a responsible undertaking) does not arise until 
the fourth day of intravenous alimentation. 

The Increased Potassium Loss of Alkalosis. — Alkalosis also brings 
about abnormal loss of potassium in the urine. It is hypothesised that the 
cause of this potassium loss is increased permeability of cell membranes 
resulting from the alkalosis. In addition to the evil of letting the 
potassium out, the permeable membranes let the sodium in, viz.-* 

This results not only in hypokalaemia from loss of potassium in the urine, but 
in hyponatraemia without any external loss of sodium. 

Hypokalaemia can occur suddenly or gradually. 

Sudden hypokaleemia is unlikely to be encountered in surgical practice. It 
occurs most frequently in diabetic coma treated by insulin and prolonged infusion of 
saline solution. 

Gradual hypokaleemia is the type met with in surgical practice. The 
diarrhoea from ulcerative colitis and the loss from external fistulae of the 
alimentary tract are fruitful causes (e.g. duodenal fistula, ileostomy); the 
potassium content of the discharge from some of these fistula: is twice that 
of the plasma potassium concentration. Another frequent cause of hypo- 
kalacmia is prolonged gastroduodenal aspiration with fluid replacement by 
intravenous dextrose-saline solution. It is also prone to occur in the post- 
operative period following extensive resections for carcinoma of the alimentary 
tract, because often the operation has to be undertaken after months of 
weight-loss and potassium depletion. 

Clinical Features. — The patient lies listlessly in bed. Speech is slurred 
and slow; often the patient fails to complete a sentence. Intense drowsiness 
soon follows and all the patient desires is to be left in tranquillity to sleep. 
Muscular hypotonia is the outstanding physical sign. Reflexes are lost and 
incontinence of urine is common. Abdominal distention amounting to 
paralytic ileus is a constant accompaniment, and in all cases of paralytic ileus 
the plasma-potassium value should be investigated. 


Weakness of the respiratory muscles frequently occurs and results in rapid, shallow, 
gasping respirations; these are conducive to post-operative pulmonary complications. 
The diastolic blood-pressure is low, but there is usually a bounding pulse and a 
presystolic murmur. The diagnosis should be confirmed by electrocardiography, 
which may show a prolonged 


QT interval, depression of the 
ST segment, and a lowering or 
inversion of the T wave (fig. 
72 ). 

Treatment 

Oral Potassium. — 

Potassium is usually given 
in the form of milk, or of 
meat extracts and fruit 



juices. In more advanced 
cases potassium chloride. 


Fig. 72. — Electrocardiographic changes in severe 
hypokahemia. The plasma potassium estimation was 
I *6 mEq./litre. ( W. F. Walker, F.R.C.S., Dundee.) 
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30 grains (2 G. effervescent tablets), is given by mouth six-hourly. Should 
the patient be so sleepy as to make swallowing difficult, the potassium is given 
by a transnasal intragastric drip. 

Intravenous Potassium. — Should ingestion be inadequate or con- 
traindicated, this route must be used. It is not without the danger of giving 
too much too quickly (especially when renal function is impaired), thus raising 
the plasma concentration to a dangerous level and causing cardiac arrest. 
Administration should be properly controlled ; the plasma level of potassium 
should be checked daily; the urine output must be adequate (500 ml. per 
twenty-four hours — 20 ml. per hour). 

When there is associated alkalosis , an ampoule containing 2 G. (52 mEq.) 
of potassium chloride is added to 500 ml. of 5 per cent, dextrose solution, and 
this is gravitated into a vein at the rate of 20 drops per minute. Potassium 
solution must be given slowly. 

When there is no associated alkalosis , the potassium deficit can be restored 
safely by Darrow’s solution (p. 89). 

It is of paramount importance to record the pulse-rate half-hourly during 
the administration of potassium, and if the pulse becomes slow, to substitute 
5 per cent, dextrose solution for the potassium infusion. Not more than 
3 G. (80 mEq.) of potassium is given in twenty-four hours. 

Estimation of Electrolyte Balance by Flame Photometry. — Rapid and 
frequent estimations of plasma sodium and potassium can be made by this method. 
For full electrolyte determinations it is best to take sufficient blood from a vein to fill 
to the brim a small tube (6-7 ml.) into which a small quantity of standard lithium 
heparin solution has been introduced and dried. Replace the stopper, mix by 
repeated inversion and dispatch to the laboratory immediately. Every effort must be 
made to avoid haemolysis. The plasma separated from hsemolysed blood is useless 
for potassium estimations. 

The Plasma- Sodium Level . — Sodium, with its equivalent anions, accounts for about 
90 per cent, of the osmotic pressure of the plasma. Changes in the sodium content 
coincide with changes in the osmolarity of the plasma, and so of all the body fluids. 
The best index of the total electrolyte concentration of the plasma is the sodium 
value, which normally is between 137 and 147 mEq. per litre. Whenever possible 
the plasma chloride and bicarbonate should be estimated simultaneously, since variations 
in the one may be accompanied by opposite changes in the other. The normal level 
of chloride is 95 to 105 mEq. per litre, and of bicarbonate 25 to 30 mEq. per litre; 
the sum of the two remains roughly constant at 125 to 135 mEq. per litre. 

Potassium deficiency is present if the plasma-potassium value is less than 3 5 mEq. 
per litre. The normal range is 4 0 to 5 5 mEq. per litre. It must be remembered 
that intracellular potassium deficiency may be present although the plasma concen- 
tration is normal, and that deficiency is to be expected if oral feeding has been with- 
held for more than four days. Estimation of potassium in the urine or aspirated 
gastro-intestinal contents serve as a guide to the rate of depletion and the replacement 
necessary (W. J. Griffiths). Electrocardiography may also be used. 


NORMAL ELECTROLYTE VALUES FOR PLASMA 

Na . . 137-147 mEq./litre - 315-338 mg./ioo ml. 

K . . 4-5-5 mEq./litre =■ 16- 22 mg./ioo ml. 

Cl : . . 95-105 mEq./litre = 550-620 mg./ioo ml. 

HC 0 3 : . 25- 30 mEq./litre = 55- 70 vol. C 0 2 /ioo vol. 

William James Griffiths , Contemporary. Formerly Chemical Pathologist .St. Thomas* s Hospital , London. 
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PARENTERAL FLUID THERAPY 

To overload the circulation is a grievous faulty and grievously does the patient pay for it. 

The administration of fluid by any route other than the alimentary canal, i.e. 
intravenous, intramuscular, subcutaneous, or into the bone marrow, is known 
as parenteral administration. 

The sterility of a solution for parenteral use must be assured. Furthermore, the 
solution must be free from dead bacteria and other particulate matter, as also must the 
delivery tube. For these reasons proprietary solutions 
manufactured on a large scale, with facilities for the preven- 
tion of contamination that cannot be emulated by a hospital 
pharmacy, are now used extensively, (fig. 73). 

Solutions mainly in use: 

1. Dextrose 4*3 per cent, with Saline 0-18 per 
cent, (one-fifth normal saline). — This solution, which 
is isotonic, may be regarded as the standard solution to 
employ. Usually it is referred to as ‘ dextrose- saline \ 

2. Isotonic (o*9 per cent.) saline solution is 
needed in the following conditions: when a large 
amount of sodium has been lost by vomiting, or by 
gastric, duodenal, or intestinal aspiration or through 
an alimentary fistula. Possibly, on occasions, ex- 
cessive sweating may justify its use. 

These two solutions meet all the requirements in 
95 per cent of cases. 

3. Double- strength saline (i-8 per cent.) is used in doses 
ot 500 ml. when there is severe sodium and chloride de- 
pletion. The plasma-chloride level will rise more quickly 
than sodium. Sodium lactate (m/6 or 1-86 per cent.), or 
sodium bicarbonate (2 25 per cent.) may then be used to raise 
the sodium level. These latter solutions are used in con- 
junction with normal saline in the treatment of metabolic 
acidosis (p. 96). 

4. Dextrose 5 per cent, is an isotonic solution 

that supplies calorics without electrolytes. It is use- 
ful mainly in the very early post-operative period 
when sodium excretion is reduced (p. 84). It is 
also valuable when the salt requirements of a patient 
needing much fluid have been satisfied on a particular 
day. Prolonged administration of 5 per cent, dextrose F ig. 73 .— plastic 

solution is liable to result in hyponatraemia, and may bags are replacing 
. . r , . , glass bottles for intra- 

cause thrombosis of the vein used. venous therapy. The 

^ ... . quantity given is regis- 

5. Darrow $ solution contains sufficient potassium to terec j on tFe S p r j ng 

combat hypokalaemia and in surgical practice it is a safe and balance which is gradu- 

convenient method of supplying this cation provided ated in ml. or G. 

alkalosis is not present (p. 95). After four days of parenteral 

fluid therapy a litre of Darrow’s solution can be given as a prophylactic measure against 
hypokalaemia. The composition of the solution is as follows: 

H Potassium chloride . . 2*7 G. Molar sodium lactate . 5° ml. 

Sodium chloride . . 4*o G. Water for injection to . 1,000 ml. 

Daniel Cady Darrow , Contemporary. Professor of Pediatrics , Duke University School of Mediant , Durham , N.C., 

U.S.A. 
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The rate of infusion should not exceed 60 drops a minute. 

Continuous Intravenous Infusion (Venoclysis) (fig. 74).— Because of the 
certainty with which the fluid enters the circulation without the necessity of 

being absorbed, this is by far the most 




usual method of parenteral adminis- 
tration. If a suitable vein can be 



Fig. 74. — ( a ) An intravenous infusion using 
a plastic giving-set. Inset — Double drip 
chamber with plastic ball which prevents air 
embolus by dropping down and occluding the 
tubing should the bottle empty unnoticed. 
The infusion can be pressurised, (b) Supple- 
mentary injections may be given via the dia- 
phragm of the connector close to the cannula. 


rendered prominent by the application of a light tourniquet, it can be 
entered by a hollow needle (venepuncture) (fig. 75). The limb is then 
immobilised by placing 
it on a light splint or, 
if a vein of the forearm 
is used, with a few 

strips of adhesive ^ — — - 

plaster. Frequently a ^ — full s.k 

length of silicone-treated £NiAB ®'«> 

P.V.C. catheter 1 is 

f h rpn rl tbrnncrh a Fig. 75. — Intravenous Guest cannula. The modern 
d 1 ou & nd tendency is to replace the metal cannula by a plastic one or a 

wide-bore needle up length of P.V.C. silicone-treated tube (e.g. 1 Intracath ’). 

into a large vein. 

Site. — As a routine measure, a vein in the upper third of the forearm, or 
one on the back of the hand is chosen (fig. 76). In women, young children, 
and even some men, especially when the venous pressure is low, a visible 

1 The manufacturer’s instructions concerning the insertion and fixation of a plastic catheter 
must be followed carefully, as fracture of the tube and disappearance of part of it up a vein 
has occurred. The catheter must never be withdrawn through the needle as it is likely to be 
stripped or cut by the sharp edge of the bevel. If difficulty is encountered, both needle 
and catheter should be withdrawn at the same time. 
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or palpable vein may not be found in the arm ; consequently another site 
must be selected. When this is the case, if a transverse incision is made over 
the surface marking of the long saphenous 
vein 2 cm. above and in front of the medial , , 

malleolus, the commencement of the long • 'JmL 

saphenous vein can always be found. Never- JUgGk 

theless, because of the risk of thrombo- 

phlebitis and pulmonary embolism, a vein of J£IT V ! 

the leg should not be selected if it can , \ \ | 

reasonably be avoided. This injunction does ' f j 

not hold good for infants and small children, I 

who are singularly immune to thrombo- ,>'! 

phlebitis. If, in cases where the forearm , 

veins are not visible, the cephalic vein in the \ j 

delto-pectoral groove is selected, almost every i \ 

requirement will be satisfied (Antia). I | 

Contraindications to Intravenous , yf 1 ; 

Therapy. j*'. 

1. TheFailing Heart . — Ahistory of dyspnoea fig. 76.— Hand or forearm 

on exertion, uncompensated valvular disease, veins are used to a ive padent 
..... c ,. . maximum mobility. 

or any possibility of cardiac weakness 

should call for hesitation in increasing the bulk of circulating fluid. 

2. Pulmonary Congestion . — In all conditions where there are signs of 
oedema of the bases or consolidation of the lungs the method should be 
absolutely forbidden. 

3. Hypertension. — If the blood-pressure is high, it is obviously courting 
danger to burden the circulation still further. 

4. Poor Renal Function. — Severe, acute, or chronic pyelonephritis ; bilateral 
(back pressure) hydronephrosis ; nephritis in all its stages (salt-losing nephritis 
excepted). In cases falling into any of the above categories, the necessary 
fluid must be administered by another route. 

Clinical Guide to Fluid Requirements. — When a patient is admitted in 
a dehydrated condition it is of course impossible to measure the loss of fluid 
and electrolytes he has sustained, but a detailed history of the nature and 
quantity of the fluid lost (usually, in surgical practice, by vomiting), and 
particularly the appearance of the patient (p. 93), are the means by which 
the amount of electrolytic solution he should receive is estimated. The 
haematocrit reading (p. 68) may be a help in this direction. In most 
instances the replacement is commenced by giving isotonic (0-9 per cent.) 
saline solution intravenously. When the bulk of the loss has been made 
up in this way, the maintenance of fluid balance is effected with dextrose-saline 
solution. In cases of extreme dehydration, where peripheral circulatory 
impairment (shock) is in evidence, it is necessary to commence by supple- 
menting the volume of circulating fluid by dextran or plasma infusion (p. 
76), and to follow this by substituting isotonic saline solution. When the 
fluid loss is considered to be rectified and fluid by mouth is contraindicated, 

Noshir Hormasji Antia , Contemporary. Lecturer in Plastic Surgery , Grant Medical College > Bombay , India. 
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it is again advisable to supply the maintenance fluid requirements in the form 
of dextrose-saline solution. 

In infants with dehydration, the amount of fluid required will be approx- 
imately the same as the weight loss, i.e. the difference between the estimated 
and the actual weight. (1 G. equals 1 ml.) 

Rate of Flow.— Using a plastic transfusion set, 15 drops of fluid are 
approximately equal to 1 ml. At a rate of 30 drops per minute 1 litre will 
be given in eight hours, at 45 drops per minute it will take six hours, and at 
60 drops some four hours. In severely dehydrated patients the rate of the 
first hour can be accelerated to well over 100 drops per minute, after which it 
should be cut to 50 or 60 drops. The maintenance dose rate is about 30 
drops (3 L. in twenty-four hours). 

The programme of rates to be used should be written down on the treat- 
ment card or fluid balance chart, and without further instructions the nursing 
staff should not exceed this rate. 

Charting Fluid Intake and Output (fig. 77). — When fluid is adminis- 
tered intravenously, or by any alternative route, it is absolutely essential that 


FLUID BALANCE CHART (24 Hour). 
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77* Westminster Hospital fluid balance chart. 1 There is no column for insen-* 

sible loss because the nurse is unable to measure this. Insensible loss is taken into con- 
sideration by the Medical Officer when he writes up orders for the ensuing twenty-four hours. 


the amount of fluid the patient receives should be recorded. It is equally 
important that all urine passed during each twenty-four hours should be 
measured and recorded. To this figure is added fluid recovered by gastro- 
intestinal aspiration, and that lost from an intestinal, urinary, biliary, or pan- 

1 Obtained' from Norman Starbw* and'Co. Ltd., Bank Buildings, Cranleigh, SuT^ 
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creatic fistula plus 1,000 ml. for insensible loss from the lungs and skin. If 
the patient has been sweating, the last figure is increased. 

Other Aids to Maintaining Correct Fluid Balance. — In addition to 
the fluid balance chart, the following also are important : 

1. Clinical. — Much information can be gleaned at the bedside. 

If the fluid balance is correct , a warm, dry, pink, elastic skin denotes a good 
circulation and a satisfactory blood volume. 

Circulatory overloading requires constant watchfulness, for the initial 
symptoms are nil and the signs non-proclamatory. A raised jugular venous 
pressure (fig. 78) indicates that the 
patient has received too much fluid, 
or too much salt. 

2. Blood Indices. — Plasma elec- 
trolyte estimations, as well as those 
of the haemoglobin and the haema- 
tocrit and the plasma-proteins, are 
all helpful in ascertaining that the 
amount of fluid the patient is 
receiving is adequate, yet not ex- 
cessive. 

3. Weight. — Daily weighing is ex- 
tremely useful in assessing that the 
amount of fluid given is correct. In 
patients subsisting entirely on paren- 
teral fluid there should be a daily 
loss of weight of 150 G. (5 oz.). 

4. Blood Volume Estimations 
(p. 68). — These are valuable especially if a preoperative base line reading 
has been obtained in patients undergoing operations that are likely to lead to 
circulatory disturbances. 

Vitamin Requirements. — Unless total intravenous therapy continues for more 
than a week, there is no need to supply fat-soluble vitamins, of which there is an 
adequate store in the body. The requirements of the vitamin B complex vary con- 
siderably, but more is required if there is any disturbance of dextrose metabolism. 
Antibiotics produce vitamin deficiency, notably of complex B. Therefore it is best to 
err on the side of safety and assume that a liberal amount of vitamins B will be required. 
Vitamin C should be given in large doses, to ensure saturation. 

Twin ampoules of Parenterovite 1 are recommended daily. They should be mixed 
before being injected intramuscularly or via the intravenous drip. 

Hypoproteinaemia. — Except in the presence of a profuse discharge from a 
duodenal or jejunal fistula, or extensive bums, hypoproteimemia is most unlikely to 
develop within five days of total parenteral sustenance with crystalloid solutions. As 
a rule the patient has a lean and hungry look. (Edema is likely to develop, especially 
in the area of the wound, leading to delayed healing. (Edema of the pyloric mucous 
membrane, causing delay in gastric emptying, is frequently present in this condition. 
(Edema does not develop until the plasma albumin 2 is grossly depleted and the body 
reserves of mobile proteins are exhausted. Once present, hypoproteimemia takes a 
long time to remedy, even when the patient can take nourishment by mouth. Milk 

1 Contains large doses of vitamin B complex and ascorbic acid (Vitamins Ltd.). 

2 Normal value 3-6 to 4'5 G. per 100 ml. 



Fig. 78. — Fullness of the external jugular 
vein in a patient undergoing fluid therapy 
indicates that too much fluid has been 
given (ref. Central Venous Pressure, p. 69). 



94 A SHORT PRACTICE OF SURGERY 

fortified with powdered skimmed milk is an excellent source of protein. In other 
circumstances protein hydrolysates (e.g. Aminosol) must be given intravenously. As 
an emergency measure the administration of i pint (568 ml.) of plasma will supply 
the patient with his immediate protein needs. 


ALTERNATIVE ROUTES FOR PARENTERAL FLUID THERAPY 

The introduction of hyaluronidase has made the use of continuous subcu- 
taneous infusion popular once again. 

Hyaluronidase, which causes diffusion, and therefore acceleration of absorption of 
fluids injected or gravitated subcutaneously or intramuscularly, is a mucolytic enzyme 
manufactured from bulls’ and whales’ testes, and is available as a sterile powder in 
ampoules of 1,000 units. The powder is readily soluble in sterile water, and the 
solution must be prepared immediately before use. Hyaluronidase must be injected 
before the fluids to be infused, and the most convenient method is to inject the enzyme 
through the rubber tubing of the infusion apparatus about i inch (2-5 cm.) above the 
needle as soon as the fluid has commenced to gravitate into the chosen site. Usually 
1,000 units of hyaluronidase are sufficient to accelerate the absorption of 1,000 ml. of 
fluid. 

Contraindications to the use of Hyaluronidase . — Note that hyaluronidase is com- 
pletely ineffective if the patient is in a state of severe shock or is suffering from 
hypoproteinaemia or venostasis. It is also important to remember that with this 
enzyme it is dangerous to give dextrose solution without sodium chloride to patients 
with electrolyte deficiency. In this circumstance diffusion of the already depicted 
sodium and potassium salts from the blood-stream into the infusion area may be 
sufficient to induce a shock-like state. 

Continuous subcutaneous Infusion (hypodermoclysis), administered 
correctly, does not cause much discomfort. Should the infusion be given 
into an unsuitable site, or too rapidly, discomfort becomes pain. 

Because of its loose subcutaneous tissue and rich lymphatic network, the 
site of election for subcutaneous infusion is the axilla. With a Y-shaped 
connection, both axillae can be utilised simultaneously. For an infant, the 
region of the scapula is suitable. 

Continuous rectal infusion (proctoclysis) was introduced by the 
celebrated J. B. Murphy, of Chicago, yet to-day it is seldom employed in 
N. America. The administration of fluid via the rectum has the advantage 
of simplicity. It requires but little apparatus, and neither asepsis nor 
isotonicity. 

Avery Jones advises dilute saline solution for proctoclysis, viz. to 1 pint 
(568 ml.) of isotonic saline solution is added 4 pints (2.3 litres) of tap water. 
Dilute saline given per rectum avoids the absorption of an excessive quantity 
of water that may well result in hydraemia. Via a catheter in the rectum, 
the fluid is given by the drip method according to the needs of the patient. 
The rate of administration should not be greater than 50 drops a minute. It 
should be noted that there is no point in administering dextrose per rectum 
for its calorie value, because too little of it is absorbed. 

Transnasal Intragastric Drip. — When it is unnecessary to keep the 
alimentary tract at rest and the patient cannot or will not drink a s uffic i en t 
quantity of fluid, a simple and effective method of ensuring an adequate 
fluid intake is to gravitate the fluid by the drip method into the stomach 
through a transnasal intragastric polythene or Ryle’s tube. 
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ACID-BASE BALANCE 


In health the reaction of the blood lies within the range of pH 7-36 to 7-44. 
The terms acidamia and alkaleemia imply a hydrogen ion concentration 
respectively above and below the normal range. 

Acidosis is now defined as a condition which would cause acidacmia if 
uncompensated and alkalosis as a condition which would cause alkalaemia if 
uncompensated. The pH of the blood is regulated and controlled by various 
buffering systems essentially consisting of weak acids (and bases) of which 
the most important is carbonic acid (and the bicarbonate base). It is also 
regulated by the removal of C 0 2 by the lungs and by the excretion of both 
acids and bases by the kidneys. 

[Hcon 

I u rr» I 


The fraction 


is the variable factor determining the pH. A de- 


crease in the fraction leads to increased acidity, and vice versa. 

[HC 0 3 ] can be altered by metabolic factors, while [H 2 C 0 3 ] is subject to 
alteration by respiratory factors, alteration of the one being followed auto- 
matically by a compensatory alteration of the other, so that in health the ratio 
HCO 1 

• — , and therefore the pH of the medium, remains constant. 

H0CO3J 

ALKALOSIS 


1. Metabolic alkalosis (a condition of base excess or a deficit of any acid 
other than C 0 2 ) can be caused by: 

(a) Excessive ingestion of absorbable alkali. Such is not uncommon in pa- 
tients who take proprietary indigestion remedies without medical supervision. 

(b) Loss of acid from the stomach by repeated vomiting or aspiration. 

(c) Cortisone excess, usually the result of over-administration of adrenal 
corticoids, but occasionally due to Cushing’s syndrome (p. 579). 

Compensation is effected by (i) retention of carbon dioxide by the lungs 
and (ii) excretion of bicarbonate base by the kidneys (alkaline urine). 

Alkalosis due to loss of acid from the stomach is by far the most common 
and most important. In its most typical form it is seen in patients with 
pyloric stenosis in whom the loss of acid by repeated vomiting is often 
accentuated by the taking of medicines containing sodium bicarbonate. The 
most striking feature of severe alkalosis is Cheyne- Stokes’ respiration with 
periods of apnoea lasting from five to thirty seconds. Tetany sometimes 
occurs. Latent tetany (in which the serum calcium remains just above the 
low value necessary for tetanic muscular contractions) is more common, and 
can be unveiled by Trousseau’s sign (p. 569). Regarding other signs, the dual 
phenomenon of severe alkalosis and hypokalaemia (p. 87) are so interwoven 
that their clinical separation is well-nigh impossible. Subclinical degrees of 
alkalosis are recognisable only by a raised plasma-bicarbonate concentration 
(Table of Normal Values, p. 88). Severe alkalosis may result inrenal epithelial 
damage, and consequent renal insufficiency. 

Treatment. — The replacement of potassium is the primary consideration, 
and it is administered first in the same manner as has been described under 


John Cheyne, 1777-1836. Physician-General to the Forces in Ireland. _ 

William Stokes , 1804-1878. Physician to the Meath Hospital and Regius Professor of Medicine , Dublin. 
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hypokalaemia (p. 87)5 to be followed by isotonic saline, according to the cause 

and degree of loss. . 

2. Respiratory alkalosis (a condition where the COo tension in the 

arterial blood P co , is below the normal range of 36-44 mm. Hg.) is caused 
most commonly in surgical practice by excessive manual pulmonary ventilation 
carried out upon an anaesthetised patient who has been given a muscle 
relaxant. Other causes are hyperventilation occasioned by high altitudes, 
hyperpyrexia, a lesion of the hypothalamus, and hysteria. Compensation, 
which depends on increased renal excretion of bicarbonate, usually is in- 
adequate. During anaesthesia alkalosis is accompanied by pallor and a fall of 
blood-pressure. In severe cases respiratory arrest follows. 

Treatment.— Respiratory arrest due to alkalosis is rectified by insufflation 
of carbon dioxide. 

ACIDOSIS 

1. Metabolic acidosis (a condition where there is a deficit of base or an 
excess of any acid other than C 0 2 ) occurs as a result of: 

(a) Loss of bases such as occurs in sustained diarrhoea, ulcerative colitis, 
gastrocolic fistula, a high intestinal fistula, or prolonged intestinal aspiration. 

(b) Increase in fixed acids due to the formation of ketone bodies as in diabetes 
or starvation, the retention of metabolites in renal insufficiency, and the 
rapid increase of lactic and pyruvic acids which follows cardiac arrest (Chap. 
30), or the release of the clamped aorta in the surgery of abdominal aneurysm 
(p. 127). Acute acidaemia with pH levels of 71 are frequently encountered 
in such cases. 

Clinical Features. — In severe acidosis the leading sign is rapid, deep, 
noisy respirations which are unremittent save, perhaps, momentarily while 
the patient endeavours unsuccessfully to moisten his dry lips with his parched 
tongue. This hyperpnoea is due to over-stimulation of the respiratory centre 
by the reduction of pH of the blood, and the physiological purpose of over- 
breathing is to eliminate as much as possible of the acid substance C 0 2 . 
Except in renal acidosis, the pulse-rate and the blood-pressure are raised. 
The urine is strongly acid. In all cases the plasma-bicarbonate content, or 
alkali reserve, is lowered (Table of Normal Values, p. 88). 

Treatment. — Cases belonging to class ( a ) arc readily rectified by the 
administration of Darrow’s solution. When dehydration is in evidence the 
prelude to treatment by Darrow’s solution should be rapid infusion of 
sufficient isotonic saline solution to restore the extracellular fluid volume. 
One-sixth molar lactate solution may be required. The treatment of acidosis 
due to renal failure is discussed in Chapter 44. 

The acute acidaemia after releasing a cross-clamped aorta or in cardiac arrest 
requires the infusion of 50-150 ml. of 8 4 per cent, sodium bicarbonate 
solution (see ‘ bedside biochemistry ’ below). 

Acidosis due to transplantation of the ureters into the colon is discussed in 
Chapter 45. 

2. Respiratory Acidosis (a condition where the P COa is above the normal 
range) is caused by impaired alveolar ventilation. 
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In practice this problem most commonly occurs when there is inadequate 
ventilation of the anaesthetised patient, or when the effects of muscle relaxants 
have not worn off or been reversed at the end of the anaesthetic. There is 
also a risk of respiratory acid- 


osis when the patient under- 
going surgery already has pre- 
existing pulmonary disease 
(e.g. chronic bronchitis or 
emphysema; and this is ac- 
centuated by thoracic and 
upper abdominal incisions. 

MEASUREMENT OF ACID- 
BASE DISTURBANCES 

(BEDSIDE BIOCHEMISTRY) 

In addition to the older and 
better known methods of as- 
sessing the metabolic balance 
of the patient (such as the 
standard bicarbonate), it is 
important to know the respir- 
atory balance of a patient. 
This increasing need for com- 
plex ‘ bedside biochemistry * 
(C. F. W. Illingworth) is met 
with to some extent by direct 
estimations of the pH, P C(> 


i \ ' 



Fig. 79. — The micro- Astrup blood pH equipirifent 
consists of a pH meter calibrated from pH 6-8 to fc-2. 
In the centre is the micro-electrode unit which ‘in- 
cludes glass and calomel electrodes and the micro- 
tonometer which equilibrates heparinised blood 
samples with two C 0 2 and 0 2 mixtures of known car- 
bon dioxide tensions. Both the electrode unit and tono- 
meter arc enclosed in a water jacket thermostatically 
controlled at 38 °C. To the right of the instrument is 
found the humidifier assembly where the two gas 
mixtures are bubbled through water at 38 °C. The 
cabinet underneath contains the cylinders of COj-O, 
mixtures. 


and P 02 of arterial blood, though in most situations the pH and P C02 can be 
measured using capillary blood. The Astrup apparatus (Radiometer) (fig. 79), 
is commonly used for such estimations in the surgical laboratory. 


Sit- Charles Frederick William Illingworth, Contemporary. Emeritus Regius Professor of Surgery, University of 
Glasgow. 

Poul Astrup Contemporary . Department of Cltmcal Chemistry, Rigshospitalet , Copenhagen. 


S.P.S.- 
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CHAPTER 7 

SKIN. BURNS. SKIN GRAFTING 


CALLOSITIES, CORNS, AND WARTS 


A callosity 1 {French: callosite) is a localised thickened or hardened pan of skin caused 
by friction. It is commonly occupational, e.g. on a gardener’s hand or the finger of a 
violinist. K * i 

A com {Old French: corn -- grain) is a homy induration of the cuticle with a hard 
centre, caused by undue pressure, chiefly affecting toes and feet. 

Most corns yield to the chiropodist, provided that footwear is suitable. Skilled 
treatment is important in patients with diabetes or a poor peripheral circulation, as 
secondary infection may precipitate gangrene. Salicylic acid in collodion (20 per 
cent.) applied for a few nights, followed by soaking in hot water, is often effective in 
removing a corn. 

A wart {Old English: wearte ) is a dry rough excrescence on the skin. The common 
wart usually occurs on the hands, particularly in children. It is due to a virus and is 
infectious. As warts often disappear spontaneously, any treatment which is in use at 

the time will gain an undeserved reputation as a 
wart * cure ’. Curetting and cauterisation of the 
centre is the radical treatment, but further crops 
may appear. 

Plantar warts occur in the sole, and are usually 
multiple. They may be so tender as to render 
standing or walking exceedingly uncomfortable. 
Treatment . — The nightly application of formalde- 
hyde lotion for six to eight weeks is effective in 60 
per cent, of cases. Curettage is more expeditious 
and certain. Under a local or general anaesthetic, 
a scalpel, held vertically to the skin, incises the 
hard skin at the boundary of the lesion. A sharp 
curette can be inserted beneath the wart to remove 
it. 

The condition is due to infection with a virus, 
and the footwear must be treated if re-infection is 
to be avoided. Cotton socks should be worn, as 
these can be boiled. Shoes can be disinfected by 
formalin vapour. 

Seborrhoeic ( syn . * Senile ’) warts, see p. 102. 
Venereal warts and moist warts (papillomata 
acuminata), see Chapter 48. 

INFECTIONS 



Fig. 80. Warts on the hand. Impetigo is an intradermal infection. When 

caused by the streptococcus the primary lesion is 
bullous, which soon ruptures to form an erosion and then a crust. In the sta- 
phylococcal type, the primary lesion is also bullous, but the bullae are more durable 
(e.g. in neonatal pemphigus). The infection is contagious, and in rugby football 
one player so infected can spread the disease amongst his team mates and the 


1 Other definitions of names of skin lesions in common usage include: 

Naevus {Latin: Neevus) — A birth mark, but often used to mean simply a mark or blemish 
on the skin (see Hsmangioma and Melanoma). 

Mole {Anglo-Saxon: Mai = a lump ) — A spot or blemish on the skin, sometimes hairy. 
Mollusc {Latin: Molluscus = soft) — A soft protuberance on the skin. 
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opposing side (the condition being known as * scrum-pox ’)• Treatment includes the 
careful washing of the face to remove crusts, using hexachlorophene soap and lotion 
(i per cent.)> Systemic antibiotics, according to the sensitivity tests, are only used 
in those cases which are resistant to local treatment. 

Boil (syn. Furuncle). — A boil is an acute staphylococcal infection of a 
hair follide, with perifolliculitis, which usually proceeds to suppuration and 
central necrosis. A painful and indurated swelling appears which gradually 
extends. After two or three days, the centre softens and a small slough 
is discharged with a bead of pus, and in the large majority of cases the 
condition then subsides. A ‘ blind boil ’ is one which subsides without 
suppuration. Boils are common on the back of the neck and in other hairy 
areas. A stye (syn. hordeolum) is due to infection of an eyelash follicle. In- 
fection of a perianal hair follicle (perianal abscess), with consequent suppura- 
tion, is likely to result in a sinus. Furunculosis of the external auditory 
meatus is extremely painful, as the skin is attached to the underlying cartilage, 
and swelling is accompanied by considerable tension. 

Complications of Boils. — (i) Cellulitis, especially in debilitated subjects. i(ii) 
Infection of the lymph nodes draining the affected part, (iii) Secondary 
boils due to infection of neighbouring hair follicles. \ 

Treatment consists in improving the general health of the patient, since 
boils are frequently associated with overwork, worry, debility, examinations, 
or other undermining influences. Incision is unnecessary, as a touch of 
iodine or liquid phenol on a skin pustule will hasten necrosis of the overlying 
skin so that pus can then escape. Should softening occur around a hair 
follicle, particularly an eyelash (stye), removal of the appropriate hair allows 
the ready escape of pus. The sensitivity of the organisms is determined and 
the appropriate antibiotic may be given. Washing the surrounding skin twice 
a day with suitable disinfectant, e.g. hexachlorophene, discourages the develop- 
ment of secondary boils. A paste, composed of anhydrous magnesium 
sulphate (24 parts) and glycerin (11 parts) exercises a valuable osmotic effect. 

Carbuncle. — This is an infective gangrene of the subcutaneous tissues, 
due to staphylococcal infection. It is un- 
common before the age of forty, and 
males are the usual sufferers. Diabetes 
may be present. 

A carbuncle often occurs in the nape of 
the neck, where the skin is coarse and ill- 
nourished. 

The patient complains of tenderness and 
stiffness at the site of origin of the car- 
buncle. The subcutaneous tissues become 
painful and indurated, and the overlying 
skin is red (fig. 81). Unless the condition 
is aborted by prompt treatment, extension 
will occur, and after a few days areas of softening appear. The skin then 
gives way and thirk pus and sloughs discharge. Usually there is one central 
large slough, surrounded by a ‘ rosette ’ of smaller areas of necrosis. In- 

Carbunculus in Latin, Anthrax in Greek, is the word far charcoal. The Ancients saw in these conditions burning sores 

upon the skin — hence they likened them to charcoal. 



Fig. 8 i. — C arbuncle of the neck. 

(, Herbert Bourns , F.R.C.S.) 
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fection sometimes extends widely, and fresh openings appear on the sur- 
face and coalesce with those previously formed. 

A carbuncle on the cheek or upper lip is particularly dangerous, owing 

to the risk of cavernous sinus thrombosis (p. 458). 

Treatment. — The general treatment and or- 
ganism identification is similar to that described 
for boils. However, many carbuncles are aborted 
if penicillin is used adequately in the early stages. 
Local treatment by osmotic pastes is often supple- 
mented by infra-red or short-wave diathermy. 

Erysipelas and Cellulitis are described on 
pp. 6 and 14. 

Lupus vulgaris (tuberculosis of the skin) 
usually occurs between the ages of ten and twenty- 
five, the face being the site of election. One or 
more cutaneous nodules appear, with congestion 
of the surrounding skin. On applying pressure 
with a glass slide the nodules are seen to be the 
colour of apple jelly. Extension occurs very 

Fig. 82. — Early lupus slowly, but ulceration is likely to follow sooner or 
vulgaris showing cutaneous i ater (fig. 8 2 ). The resulting ulcer tends to heal 

m one situation as it extends to another. The 
mucous membranes of the mouth and nose are sometimes attacked, either 
primarily or by extension from the face. (Edema occurs if the fibrosis caused 
by the lupus obstructs the normal lymphatic 
drainage. Infection in the nasal cavity may 
be followed by necrosis of underlying carti- 
lage. Epithelioma is prone to occur in a lupus 
scar (fig. 83). 

Treatment is by chemotherapy (p. 2). If 
healing is slow, the lesion should be excised. 

CYSTS 

A sebaceous cyst (syn. a wen) follows ob- 
struction to the mouth of a sebaceous duct, 
and is therefore a retention cyst. Pathologi- 
cally, it is classed as an epidermoid cyst (p. 50). 

It commonly occurs on the face or scalp (p. 

352), but can occur anywhere except on the 
palms and soles, which are devoid of sebaceous 
glands. 

A typical cyst appears as a hemispherical 
swelling, firm or elastic in consistency, and 
with no definite edge. It is more or less adherent to the skin, especially 
if it has been previously inflamed or is subjected to pressure. The punctum 
of the obstructed duct can sometimes be seen on the summit of the cyst, 

Rohm Koch , 1843-1910 , Professor of Bacteriology in Berlin, discovered the tubercle bacillus in 1882 . 



Fig. 83, — Advanced lupus 
vulgaris. Carcinoma has de- 
veloped on the upper lip. 
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and sebaceous material may be expressed from the duct. An uncom- 
plicated cyst contains yellowish-white material composed of fat and epithelial 
cells, of a putty-like consistency, so it can often be indented by a finger-tip. 
Rarely, a minute worm, Demodex folliculorum , which is harboured in sebace- 
ous glands, may be seen on microscopy of the cyst wall. 

Complications 

(i) Infection. — The cyst becomes enlarged and painful, and the overlying 
skin is red. After a few days the inflammation usually subsides, but 
recurrence is the rule. Recurrent attacks cause the cyst wall to become 
adherent to surrounding sub- 
cutaneous tissue, and consequently 
more difficult to remove. The con- 
tents of an infected cyst become 
semi-liquid and usually very foetid. 

(ii) Ulceration. — An infected cyst 
may break down and discharge its 
contents. A foul ulcerated surface 
remains, which resembles an epithe- 
lioma, and to which the term Cock’s 
‘ peculiar tumour ’ is applied (fig. 

84). 

(iii) Sebaceous Horn. — The con- 
tents of a cyst sometimes escape slowly from the duct orifice and dry in 

successive layers on the skin, forming a 
sebaceous horn (fig. 85 and facing title page). 

Treatment. — (a) Incision-Avulsion. — 
Under local anaesthesia an incision is made 
through the skin, into the cyst. The con- 
tents are squeezed out and the cyst wall 
is seized with artery forceps and avulsed. 

( b ) Dissection is necessary for cysts which 
have been previously inflamed. An incision 
is made over the cyst, the wall is defined, 
and the cyst is dissected from adjacent 
tissue and removed intact. Unless the wall is completely removed re- 
currence is probable. 

Sequestration and Implantation Dermoid Cysts arc described on p. 50. 

PAPILLOMAS AND MISCELLANEOUS SKIN LESIONS. 

Papilloma 

A papilloma of the skin may be derived from either the squamous or the 
basal cell layers. 

The squamous cell papillomas include the following types: (1) Congenital 
( syn . Ncevus Verrucosus), which may be single or multiple, and it appears 
either at birth or early in life. It is a warty growth of brownish colour, but 

Eduard Cork. lMS-VMt. Surgeon to Guy’s Hospital, London. . 

Sir Astley Cooptr, 1768-1841. Surgeon to Guy's Hospital; received a baronetcy and one thousand guineas Jar 

tuccetsfuily removing an infected wen from the head of King George IV at Brighton in 1821. 



Fig. 85. — Sebaceous horn. 



Fig. 84. — Cock’s ‘ peculiar tumour.’ 
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large homy excrescences may be present. (2) Infective Wart ( verruca 
vulgaris ) — the common wart — described on p. 98. (3) Soft Papilloma, 

which often occurs on the eyelids of elderly 
people (fig. 86 ). (4) Keratin Horn. — This 
is also seen in old people and is a papilloma 
with excess keratin formation. 

Basal Cell ( Seborrhoeic , or Senile, Wart). 
— Often develops in large numbers on the 
trunk, face, and arms of persons in or past 
middle life. Circular, slightly raised, 
warty, often brownish, they look as if 
they are stuck on 
the skin (fig. 87). 

Molluscum Fibrosum. — Soft fleshy skin tags 
which may be polypoid or filiform and which may 
occur in large numbers on the neck, trunk, and face in 
persons past middle age. 

Molluscum Sebaceum ( syn . Kerato-acanthoma). — 

Most commonly occurs on the face during the fifth and 
sixth decades. It presents as a firm hemispherical 
nodule, which may reach a size of up to 2 cm. in 
diameter in six weeks (fig. 88). The summit of the 

tumour ulcerates and forms 
a crust beneath which is a 
crater. After a time, the crust is shed and spon- 
taneous healing occurs. This may leave a scar. 
The tumour may be curetted and a caustic (e.g. 
carbolic or silver nitrate) applied to the crater. A 
quicker cure is obtained by excision, which permits 
adequate microscopy. Undoubtedly in the past 
many cases were regarded as epitheliomas and 
helped to swell the number of 
‘ cures ’ for this condition. Radiotherapy also is an effec- 
tive treatment. 

Benign Calcifying Epithelioma. — These are solitary, hard, 
tumours that appear to be growing from the deep surface of the 
skin. They occur most frequently on the face and upper extre- 
mities. The size usually varies between 0-5 to 3 cm. in diameter. 

The tumour may arise at any age but is common in childhood. 

Clinically it resembles a rather hard sebaceous cyst (fig. 89). 

Sclerosing Angioma (syn. Dermatofi- 
broma; Subepidermal Nodular Fibrosis). — 

This occurs in skin as firm, indolent, single, 
or multiple nodules. The nodules, in 
adults, are situated most commonly on the 
extremities. As a rule they are only a few 
millimetres in diameter. Most are reddish, others are yellowish- 
brown (due to lipid) or blue-black (due to hsmosiderin). The 
Fig. 90. — Sclcros- latter may resemble melanoma (fig. 90). 

ing angioma. Granuloma Pyogenicum (fig. 91). — This is a traditional 




Fig. 89. — Benign 
calcifying 
epithelioma. 



Fig. 88. — Molluscum 
sebaceum. 




Fig. 86. — Soft papilloma. 



SKIN 


103 


but misleading name. The lesion looks like a haemangioma but has a typical natural 

history. Usually single, it consists of a dull red, soft or moderately firm, more 

or less pedunculated nodule which grows rapidly to a size 

varying from 0 5 to 2 cm. in diameter. The surface shows 

atrophic epidermis, but often has crusts. It may occur 

anywhere on the skin, but most commonly it is seen on 

the face and the fingers. Treatment is excision. B t ’•£& 

Tumours of Accessory Skin Structures. — These 
are rare. (1) Sebaceous ruevus: A congenital condition 
presenting as a pinkish-yellow plaque in the scalp. 

(2) Sebaceous adenoma: Isolated lesions are very rare. 

Multiple sebaceous adenomata occur in association with 

epilepsy and mental deterioration. (3) Tumours of Fig - 9 i-— < Granuloma 
sweat glands: Are closely related to the pyogenicum. 



Fig. 92. — 
Rhinophyma. 

(Dr. K. B. Ash , 
Birmingham.) 


basal cell carcinomata but present 

deep to the skin and are often cystic (Papilliferous cystadenoma). 

Sarcoid (Boecks) (p. 158). — This is a generalised disease which 
may affect skin. In the skin it occurs as reddish-brown notables 
which are soft, and rarely ulcerate. Giant cells are found, but 
tubercle bacilli can never be isolated. ; 

Rhinophyma (syn. Potato nose) (fig. 92). — This is a glandular 
form of Acne Rosacea. The skin of the nose, particularly thejdis- 
tal part, becomes immensely thickened and the openings of the 
sebaceous follicles are easily seen. The capillaries become dijkted 
and the nose assumes a bluish-red colour. Surgical treatment, by 
paring away the excess tissue gives a great improvement. 


HEMANGIOMA 


A haemangioma is a developmental malformation of blood-vessels rather 
than a true tumour, and is therefore an example of a hamartoma (p. 57). 
It may occur in any tissue of the body, but is most common in the skin and 
subcutaneous tissues. A haemangioma is either capillary, venous (cavernous), 
or arterial in type. 


Capillary Haemangioma 

(1) Salmon Patch . 1 — This is present at birth over the forehead in the 
midline, and over the occiput. It disappears by the age of one year. 


(2) Port Wine Statin (Naevus flammeus) (fig. 93). — 
Present at birth, it changes very little throughout life, 
although the colour may alter a little and it may become 
nodular in some areas. Treatment is for reason of appear- 
ance. The texture of the skin is quite normal and in a girl 

the blemish can be disguised by 



the skilful use of cosmetics. In 
a boy, treatment by excision and 
grafting may be considered. 
Radiation and other destructive 
treatment has been disappoint- 
ing. 


Fig. 93. — Port 
wine stain. 


Fig 94 -Strawberry ( 3 ) Strawberry Angioma (fig. 94) — This 

angioma. common condition has a typical history. The baby 


1 Also called 4 stork bites * ! 
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is normal at birth and at the age of one to three weeks is noted to have a red 
mark. This increases rapidly for some weeks or even up to three months, 
until the typical strawberry or raspberry-like swelling is present. Clinically, 
the sign of emptying may be demonstrable. The lesion is composed of im- 
mature vaso-formative tissue. The subcutaneous tissue as well as the skin 
is often involved, and in severe cases the muscle layer may be affected. Sub- 
mucous naevi are prone to haemorrhage, which is sometimes alarming 
(fig. 625). 

From the age of three months to one year the naevus grows with the child. 
Then it ceases to grow. Eventually the colour fades and flattening occurs 
so that at the age of seven or eight years involution is complete. Treatment . — 

The present evidence suggests that the final result 
(fig. 95) is better if natural involution is allowed to 
occur rather than if regression is hastened (as it can 
be) by any operative or physical methods (e.g. 
carbon dioxide snow, injection of hot water or 
sclerosant fluid, or hypertonic saline, etc). X-ray 
therapy carries a high risk of disturbance of growth 

Fig. 95. — Strawberry and is dangerous, 

angioma. Same case as Venous Angioma (cavernous) is relatively 

trcatmem, 1 *bout 1S 7 r years e uncommon. It is present at birth and consists of 

a multiplicity of venous channels of varying calibre 
(fig. 96). Usually it shows no tendency to involution and may become larger 
and more troublesome later. Sometimes the whole of one limb and the adja- 
cent part of the trunk is affected (fig. 157). Occasionally the naevus is associ- 
ated with a lipoma (naevo-lipoma). In some cases arterio- 

venous communications are present (p. 128). The skin 
overlying the naevus may be atrophic, and besides being 
in danger of severe haemorrhage from trauma, the patient 
may suffer from septicaemia if organisms gain entry, in 
which case the energetic use of antibiotics is an urgent 
matter. Treatment . — In general this is conservative. The 
repeated injection of hot water and other sclerosing agents 
may have some effect, but the method is not generally 
employed. Fig _ Venous 

Arterial (plexiform) Angioma is in fact a type of ' angioma” 01 ^ 
congenital arteriovenous fistula (p. 128). The swelling 
consists of arteries and arterialised veins which pulsate. The usual form 
is a cirsoid aneurysm (p. 352). 


Fig. 96. — Venous 
angioma. 

The usual form 


Spider Naevus* — These may be associated with liver disease (Chap. 34) if present 
in the skin over the manubrium stemi, but they may occur quite innocently and com- 
monly as isolated lesions. They show the characteristic sign of emptying. 

Naevus tardes are small angiomas occurring in adults particularly around the 
mouth. They may be associated with vasospastic conditions and scleroderma 
(P. I39)« 

Lymphangioma are described on p. 153. Sometimes they are associated 
with a haemangioma (haemo-lymphangioma). 
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PREMAL1GNANT CONDITIONS OF THE SKIN 
(1) Bowen’s disease is an intradermal precancerous condition. A brownish 
induration with a well-defined edge appears in the skin (fig. 97). Microscopically 
large clear cells similar to those found in Paget’s disease of the nipple (p. 606) are in 



Fig. 97. — Bowen’s disease of the ab- 
dominal wall, in which epithelioma has 
developed. 


evidence. Sooner or later carcinoma de- 
velops, and wide excision is then necessary. 

(2) Paget’s Disease of the Nipple (p. 

606). 

(3) Leukoplakia (p. 496). 

(4) Senile (or Solar) Keratosis. — 

Occurs frequently as multiple lesions on the 
face and dorsa of hands (fig. 98) in persons 
past middle life. Exposure to sun is the 
important predisposing factor. Usually the 
lesions are less than 1 cm. and have a dry. 



Fg. 98. — Senile keratosis. 


hard scale with little or no infiltration. Squamous cell carcinoma may develop. 
(5) Radiodermatitis. — (a) Early : Erythema occurs which goes on to desquamation 


and pigmentation. If the dose is very great, 



Fig. 99. — X-ray scar of the neck in 
which carcinoma has developed (Mar- 
jolin’s ulcer). 


ulceration may occur. ( b ) Late: Atrophy, 
irregular hyper-pigmentation and tclan- 
gectasis and hair loss occur. Eventually, 
squamous cell carcinoma may develop. 

(6) Chronic Scars (Marjolin’s Ulcer). 
— A carcinoma which develops in a scar 
(fig- 99) presents the following charac- 
teristics : 

(i) It grows slowly, as the scar is 
relatively avascular. 

(ii) It is painless, as scar tissue con- 
tains no nerves. 

(iii) Secondary deposits do not occur in 
the regional lymph nodes, as lymphatic 
vessels have been destroyed. If the ulcer 
invades normal tissue surrounding the 
scar, it extends at a normal rate, and lymph 
nodes are then liable to be involved. 


MALIGNANT DISEASE OF THE SKIN 

Basal Cell Carcinoma (Rodent Ulcer). — A common tumour of low- 
grade malignancy which occurs in white-skinned people. Exposure to sun- 

John T. Bowen , 2857-1941. Professor of Dermatology , Harvard University , U.S.A. 

Rene Mar jo tin, 1812-1895. Surgeon , Hdpital Sainte-Euginie> Paris. 
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light is a predisposing factor and it is therefore common in Australia. It 
occurs in middle or late age and ninety per cent, of lesions are found on the 

face, usually above a line from the lobe of the ear 
to the comer of the mouth, the commonest site 
being around the inner canthus of the eye. Al- 
though often called a rodent ‘ ulcer ’ many of the 
lesions are non-ulcerated, and have a nodular 
appearance with a pearly or darkly translucent 
colour as if containing water, and with a network 
of fiery red blood-vessels on the surface. Thus the 
common types are: nodular, cystic, and ulcerated 
(figs, ioo and ioi). An unusual type is the ‘ field 
fire ’ rodent (fig. 102). 

The ulcerated type has a typical appearance — a 
raised rolled edge, like a motor car tyre, with 
central ulceration (fig. 100). Temporary healing 
be followed by further 
discharge and bleeding, 
a history of a * spot ’ which 
‘ it keeps scabbing over and 



Fig. ioo. — R odent ulcer. 


often takes place, to 
ulceration with serous 
The patient gives 
never really heals 



Fig. ioi.— 
ment caused 
ulcer. 


-Disfigure- 
by rodent 


breaking down ’. 

Though the tumours are slow-growing, if 
ulcerated they will, as the name implies, gradually 
erode deeper tissues, such as muscles, cartilage, 
and bone, producing severe disfigurement (fig. 
ioi). Dissemination by lymphatics or the blood- 
stream does not occur. Rarely the ulcer takes on 
a squamous-cell carcinomatous change. 

Microscopic examination shows masses of 
darkly staining cells with a characteristic arrange- 
ment — an outer palisade layer of columnar cells 

surrounding a central mass of polyhedral 
cells. Cystic spaces may be seen. 

Treatment . — Surgery or radiotherapy is 
necessary. Excision allows the whole 
lesion to be examined. With small lesions 
the operation can be described as an 
excision-biopsy. It is essential to excise 
a margin of healthy tissue around and 
beneath the tumour. A skin graft (p. 1 14) 
may be needed to cover the defect. In 
large lesions some form of plastic repair 
by a pedicle-flap graft may be required — 
cosmetic results should be good (fig. 114). 



Fig. 102. — ‘Field-fire’ type of rodent 
ulcer. 


Cylindroma (syn. ‘ turban * tumour) is so called from the arrangement of the 
stroma in peculiar transparent cylinders. It is considered by some to be a basal- 
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celled carcinoma, although other authorities classify the tumour as an endothelioma. 
The tumour gradually forms an extensive turban-like swelling extending over the 
scalp. Ulceration is uncommon, and the tumour is relatively benign. 

Squamous Cell Carcinoma (Squamous Cell Epithelioma, Epithe- 
lioma) (fig. 103). — This is less common, but it is more malignant and more 
rapidly growing than rodent ulcer. A squam- 
ous cell epithelioma can occur de novo in 
the skin of the face of elderly people, but more 
often it occurs in a pre-existing skin lesion, 
or as a result of past irradiation. The pre- 
malignant conditions are listed above, and 
other conditions include long-standing venous 
ulcers, chronic lupus vulgaris lesions, and the 
prolonged irritation of the skin by various 
chemicals, e.g. dyes, tar, or soot (p. 49). 

A typical carcinomatous ulcer is irregular 
in outline, and the edges are raised and 
everted. The base is indurated and sooner 
or later becomes attached to the deeper 
structures. A blood-stained discharge 
occurs, which is increased in amount with 
the advent of secondary infection. The 
regional lymph nodes become involved, and 
the deposits are liable to undergo mucoid 
degeneration, to which secondary infection is sometimes added. 

Treatment . — Treatment must be adequate. Immediately after biopsy 
confirmation of the diagnosis, the surgical treatment is wide excision, which 
may require some form of skin graft to the defect. Whether radiotherapy 
should be employed instead of surgery depends upon the condition of the 
patient, the size and attachments of the tumour, and the radiotherapy facili- 
ties. 

The presence, or subsequent appearance, of mobile lymph nodes is an 
indication for block-dissection, unless it is considered that secondary infec- 
tion is responsible for their enlargement, in which case the decision to operate 
will await the effect of the appropriate antibiotic. Fixed enlarged lymph 
nodes are not removable; some regression may be obtained by radiotherapy. 

MELANOCYTIC TUMOURS AND MALIGNANT MELANOMA 

Simple Melanocytic Tumours. — The melanocyte is either a specialised 
epithelial cell, or it is of neural origin. In normal skin the melanocytes 
appear as clear cells in the epidermis. In melanotic conditions they become 
increased in number in the layers of the skin, as follows : (1) in the epidermis 
(Lentigo), (2) in the deepest layer of the epidermis against the basement 
membrane (Junctional ncevus ), (3) in the dermis (Dermal ncevus), and 
(4) when (1) and (2) are combined (Compound ncevus). These simple 
melanocytic tumours usually arise in the skin, including the nail-bed 



Fig. 103. — Squamous-celled 
carcinoma. The patient was a 
chemical worker. 
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(fig. 104), the nipple, the anal margin, the choroid of the eye, and they 
are occasionally submucous, e.g. the colon or the nasal fossa. 

riimVal Features. — The clinical history is of great 
importance. The simple tumours fall into a number of 
clinical types according to history: 

(1) Congenital (fig. 105). (a) The common type is a lightly 
or darkly pigmented lesion, often hairy and not infrequently 
papillary. If removed in childhood these lesions always 
show some junctional activity, but this 
subsides later. This mole never becomes 
malignant. ( b ) Giant lesions sometimes 
occur which may cover a quarter or more 
of the body surface, and often show 
irregular pigmentation. Malignant 
change can occur. 

(2) Pigmented naevi may appear at any 
age after birth, but their peak period is 

during the years around puberty when some boys or girls 
produce hundreds or even thousands of small pigmented 
naevi and lentigos. On section these naevi show junc- 
tional activity. The lesions grow for some years, and then become 
quiescent, but some may continue to grow and later become malignant. 

(3) Multiple navi of middle age commonly appear on the face, particularly 
in women. These lesions are often non-pigmented and appear as rounded 
swellings. They may become quite large and ugly. Microscopically the 
cells are all in the dermis and no cellular activity is seen. Malignant change 
does not occur. 

Treatment is necessary (a) if the lesion by reason of its size and position 
is a nuisance, e.g. if cut when shaving, (b) for cosmetic reasons, or (c) because 
the history suggests that malignant change has occurred (see below). Surgical 
excision is the only treatment which should be considered, and all lesions 
should be sent for histological examination. 


Fig. 104. — 
Melanoma of the 
nail bed. 



Fig. 105. — Con- 
genital melanoma. 


MALIGNANT MELANOMA 1 

It is now generally agreed that a malignant melanoma should be regarded 
as a carcinoma — an epithelial melanocarcinoma of the skin, or a neuro- 
ectodermal carcinoma in the case of the eye. A malignant melanoma arises 
(a) most commonly in a previously existing mole — often a small insignificant 
one, or (b) de novo. 

Clinical Recognition. — A malignant melanoma does not occur before 
puberty. It should be suspected after puberty when: (1) A previously 
existing mole continues to enlarge, bleeds, becomes ulcerated, becomes more 
deeply pigmented, or produces a halo of pigment in the surrounding skin. 
(2) A pigmented lesion appears in an adult and grows progressively. (3) A 

1 We are indebted for much of the material on this subject to Sir Stanford Cade, Consulting 
Surgeon, Westminster Hospital, London. 



SKIN 


109 

rapidly growing fleshy ulcerated skin tumour appears which looks as though 
it may be malignant. Some malignant melanomas are amelanotic, so that 
in these circumstances the tumour is more likely to be an amelanotic melanoma 
than anything else. 

Unless adequately treated, a malignant melanoma carries a high mortality 
as these growths give rise to early and widespread dissemination. Ex- 
ceptional cases have been reported in which spontaneous regression has 
occurred. Tumours arising in the skin permeate the lymphatics and inter- 
mediate deposits commonly occur between the primary growth and the 
regional nodes (fig. 106). At a later stage, bone, breast, and viscera are likely to 


Fig. 106. — Melanoma 
malignum of the foot, 
with secondary deposits 
in the lymphatics of the 
thigh. 



be involved. Secondary deposits are typically black, but sometimes contain 
little or no pigment (see amelanotic melanoma, above). Melanomata occur- 
ring in the choroid cause blurring of vision, and frequently give rise to 
visceral deposits, which may be enormous in size, particularly in the liver, 
and which may cause melanuria. After removal of an eye for melanoma a 
latent period of many years may elapse, but secondary deposits almost in- 
evitably appear (p. 483). 

It has been wrongly alleged that pregnancy encourages malignant change 
in a naevus, or stimulates malignant melanoma to increase activity. Preg- 
nancy certainly increases pigmentation, but has no effect on melanocytic 
neoplasms. Neither is there any evidence that trauma or friction, e.g. on 
the sole of the foot, causes malignant change in a nasvus. 

Differential diagnosis is from: (a) Sclerosing angioma (p. 102); ( b ) Pig- 
mented seborrhoeic wart (p. 102); (c) Pigmented basal cell carcinoma; 
(d) Squamous celled papilloma. 

Treatment. — Surgical excision is the only treatment which carries any 
hope of cure. 

(1) If the clinical diagnosis is certain, treatment is by excision of a wide 
area of skin and subcutaneous fat with a minimum of 5 cm. clearance distal 
to the growth and 10 cm. clearance in the direction of the lymphatic 
flow. 

(2) In lesions where the diagnosis is in doubt the tumour must be excised 
with 1 cm. of surrounding skin and submitted to histological examination 
(frozen section and routine paraffin section). Immediately the presence of a 
malignant melanoma is confirmed, the wide clearance is performed as above. 

The excision of this magnitude creates a defect which must be closed by 
skin grafting (p. 114). 
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Subungual melanoma (fig. 104) require amputation, including the relevant 
metacarpal or metatarsal. • 

Small inadequate excisions in the casualty department must not be allowed. 
The application of caustics, or scraping the tumour, is almost certain to spread 
this terrible disease. 

Excision of Lymph Nodes.— If the tumour is sufficiently adjacent to the 
lymphatic field, i.e. on the head or neck, or near the axilla or groin, a block 
dissection is performed in continuity. Excision of lymph nodes must be 
radical, e.g. the axilla is cleared in the same meticulous manner as for breast 
carcinoma, and a groin dissection not only includes the inguinal nodes, but 
also those in relation to the three iliac vessels. 

If the primary tumour is remote from the lymphatic field it is dealt with 
as already described. Block dissection of regional nodes 
is not carried out as prophylaxis, and is only undertaken 
if, or when, the nodes become involved (fig. 107). 

The administration of cytotoxic drugs (p. 631), has in 
some cases resulted in regression, or even disappearance 
of growths, and is well worthy of consideration. 

Malignant melanoma arising in the choroid is treated by 
enucleation of the eye, and those occurring on the con- 
junctiva may be successfully treated by a radioactive 
strontium plate. 

Prognosis. — The prognosis of malignant melanoma has 
for generations been gloomy, mainly on account of in- 
adequate or delayed surgical treatment. Radical measures, 
combined with early diagnosis and immediate operation, 
have so improved results that with vigorous treatment an overall five-year 
cure rate of fifty per cent, can be achieved and with early treatment the 
results are even better. 

Kaposi’s pigmented sarcoma occurs mainly in middle-aged Hebrews from Eastern 
Europe and Italy. Cases are also prevalent in the Burkitt Tumour zone of Africa 
(p. 158). Multiple bluish nodules occur, especially on the limbs. In due course the 
nodules ulcerate as sarcomatous changes develop. Fortunately these tumours are 
sensitive to radiotherapy and chemotherapy. 

P 

BURNS AND SCALDS 

Bums are due to dry heat and scalds to moist heat. The management of 
a patient with such injuries depends upon the consideration of: 

1. Shock. — The area of body surface involved is important in relation- 
ship to the development of shock. The surface area is estimated by the 
‘ Rule of Nine ’ (fig. 108). 

2. Healing. — The depth of bums determines the manner of healing. 
Only two grades need to be considered: (a) partial skin thickness bums 
(fig. no) and (b) a full thickness bum. 

(a) A partial thickness bum will heal from the epithelial elements in the 
deeper part of the skin (hair follicles, sebaceous glands, sweat glands). 

(b) In full thickness bums all the epithelial elements have been destroyed 

Monts Kohn Kaposi, 1837-1902 . Dermatologist, Vienna. 



Fig. 107. — a 
Malignant mel- 
noma. Block dis- 
section of lymph 
nodes in the groin. 
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and the dead skin will separate in two to three weeks re- 
vealing a red granulating surface. This can only heal 
from the edge, very slowly, and with the risk of contrac- 
ture (fig. 109). This type of burn requires treatment by 

skin grafting (p. 




Fig. 109. — Contractures following bums 
(Children’s Burns Unit, Guy’s Hospital, 

London). ( Patrtck Clarksony F.R.C.S .) 


Treatment of Burns 


1 14). 

3. Scarring. — 

Partial thickness 
burns usually heal 
without much scar- 
ring. Alteration 
in pigmentation is 
quite commonly 
found. Maltreated 
and neglected full 
thickness burns al- 
ways lead to un- 
sightly, often in- 
capacitating, scars. 

This may be mini- 
mised with proper- 
ly timed skin grafting. In late contrac- 
tures it may be necessary to excise the 
scar completely and replace this with 
a skin graft. 


Fig. 108. — ‘ Rufc 
of nines ’ for esti- 
mating the extent 
of a burn. By ad- 
ding the affectq " 
areas together 
percentage of tile 
total body surface 
burnt can be cal- 
culated quickly. 




The sections that follow deal with the treatment programme for bums 
shock, the local treatment of the wound, and the general treatment. The 
section on skin grafting follows thereafter. 

Treatment of Burns Shock (A treatment programme) 

(1) Estimate percentage of surface bums. — This is done using the * Rule of 
Nine ’ (fig. 108). 

(2) Estimate weight (in kgms) from (a) known weight or (b) measured 
weight or (c) age and height tables. 

(3) Transfusion with plasma. — (a) All adults with burns ‘Over 15 per cent. 
( b ) All children with burns over 10 per cent. (Some children with 5 to 10 per 
cent, surface bums need careful watching.) 

(4) Method of intravenous administration. — In a shocked patient with 
collapsed veins, do not waste time with trying to put up a drip with needles — 
do a cut-down immediately. Avoid the use of veins in the legs if at all 
possible (use forearm, arm, or external jugular veins) (p. 90). 

(5) Volume of plasma transfused. — The plan is to give six equal * rations ’ 
of plasma in six periods. The volume is calculated by the following formula 
(after Muir and Barclay) ( Dextran may be used in place of plasma). One 

Total per cent, of bum x weight (kgm.) 
ration * of plasma (in ml.) = 1 


lan Frazer Kehr Muir, Contemporary . 

Northwood, Middlesex. 

Thomas Laird Barclay, Contemporary. 


Plastic Surgeon , Facio- maxillary and Bums Unit t Mount Vernon Hospital, 
Plastic Surgeon , Pinderfields Hospital, Wakefield. 
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Three rations are given in the first twelve hours, two rations are given in 
the second twelve hours, leaving the last ration for the third twelve hours. 

An alternative method of calculating the plasma and fluid requirement is to use the 
Evans formula. In the first twenty-four hours I ml. of plasma and i ml. of normal 
saline is given for every kilo body weight and for each I per cent, of body burned, 
plus 2,000 ml. 5 per cent, dextrose in water. In the second twenty-four hours half 
the previous amount of plasma and normal saline is given, plus 2,000 ml. 5 per cent, 
dextrose in water. For burns of over 50 per cent, the need is calculated as for a 50 per 
cent. bum. 

(6) Progress and control. — The need for transfusing and the rate of in- 
fusion are adjusted according to clinical and laboratory observations. These 
are: (i) Blood pressure and pulse rate; (ii) Restlessness; (iii) Haematocrit; 
(iv) Colour; (v) Urine volume; (vi) Nausea, vomiting, or gastric aspirate. 

(7) Blood transfusion. — In deep burns (as opposed to superficial bums) 
red cells are destroyed. Blood is given instead of the plasma ‘ ration * 
in patients with deep bums of over 10 per cent, of the surface of the body. 
The second ration is replaced by blood in bums of 10 to 25 per cent., and the 
second and sixth ration in burns of 25 to 50 per cent. 

(8) Morphia. — 10 to 20 mg. is given intravenously or into the drip as in- 
dicated. 

(9) Urine. — (a) Urine is collected hourly, measured and tested; (b) For 
bums over 35 per cent, all patients are catheterised. 

(10) Oral fluids. — Water is required for metabolic fluid requirements. 
Start with 60 ml./hour and proceed to 100 ml. /hour if there is no nausea. 
A nasogastric tube is usually passed in burns of 35 per cent, or over, and 
the stomach aspirated hourly before giving the oral fluid. 

Local Treatment 

The aims of local treatment are: 1. To prevent infection. 2. To obtain 
healing as quickly as possible so as to minimise deformity and loss of function. 

In minor bums local treatment can be started immediately. If the patient 
has to be transfused, local treatment should be delayed until it is certain that 

the circulation is stable (the bum is 
covered with a sterile towel). 

(a) Exposure treatment: The bum 
is cleaned with cetramide-chlorhexi- 
dine solution, loose skin is removed, 
and blisters are pricked. The area 
is then exposed to the air (fig. no) and 
a crust is allowed to form which pro- 
tects the bum and permits healing to 
take place. This method is suitable 
for bums of the head and neck, and 
bums of a single surface of trunk or 
limbs. As the bum heals the crust lifts up at the edge and can then be clipped 
away. 

(b) Dressings: The bum is cleaned as above and then dressed. The dres- 
sings are applied in three layers : 

Alfred James Evans , Contemporary. Plastic Surgeon > Westminster Hospital Group , London . 




BURNS 


113 

(1) First layer. — The layer next to the skin should be non-adherent and ‘ anti- 
septic \ The reagents suitable are gentamycin, bacitracin, framycetin, dinitrofura- 
zone, and chlorhexidine. These may be used alone or in combination. They may 
be applied in a wide mesh gauze already impregnated with the reagent, e.g. sofratulle, 
or the reagent may be sprayed on, e.g. polybactrin spray, and a layer of paraffin tulle 
gauze applied. 

(ii) The second layer of cotton gauze. 

(iii) An outer layer of absorbent wool is applied and held in place with gauze or 
crepe. This should be sufficiently thick to absorb all exudate without penetration 
to the surface and yet be porous. Should the wool become saturated, a further layer 
must then be applied without removing the original dressing. This dressing should 
be changed on the third and tenth days. 

Specific Local Treatment. — (1) Partial thickness bums: The treatment 
should be continued as above until the bum is healed. 

(2) Full thickness bum: If a full thickness bum is present, the area of dead 
skin will be obvious as a black slough in two to three weeks. Treatment 
should therefore be changed to a method which will help separation of the 
slough. This is achieved by baths and frequent dressings with hypochlorite 
solutions, e.g. Eusol. 1 As soon as the slough has separated and clean granu- 
lations are present, thin split skin grafts cut from the undamaged areas 
should be applied to expedite healing. 

(3) Special types of bums: Some well localised deep bums are best treated 
by early excision and grafting. Electrical burns (fig. 111) are localised and 
often very deep, and may need complicated methods 
of repair. 

General Treatment 

The medical and nursing staff should take every 
precaution to prevent infection of a bum. It is de- 
sirable that the patient should be isolated (in a cub- 
icle if possible), and barrier nursing instituted to 
prevent cross-infection. 

(a) Respiratory damage may occur due to inhala- 
tion of smoke and hot gases and this may require 
oxygen and/or a tracheostomy. 

(1 b ) Sedation to reduce pain and restlessness — 
morphia 10 to 20 mg. may be given intravenously, 
usually via the drip. In children — Nepenthe 1 
minim (0*06 ml.), or morphia 0*5 mg. for each year 
of age. 

(c) Diet: Large amounts of protein are neces- 
sary to stimulate healing and make good protein losses due to catabolism. 

(d) Antibiotics: Systemic antibiotics should be given as the clinical 
condition demands and in accordance with bacterial cultures. 

( e ) Late blood transfusion: Anaemia commonly develops and blood trans- 
fusion must be given if the Hb. falls below 80 per cent. 

The Cold Water Treatment of Burns. — In some countries this is a recognised 
first-aid treatment, and it is specially useful for bums of the hands, arms, and legs. 

1 Eusol == Edinburgh t/niversity SOLution. It must be freshly prepared. 



Fig. iii . — A post-mortem 
photograph of an electric 
burn. The deceased 
touched a live terminal. 
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The pan is immediately immersed in cold tap water (about 15° C.). Pain and exuda- 
tion are reduced to a remarkable extent, and mortality is lessened. The chief dis- 
advantage may be the increased risk of bacterial contamination, but, intelligently 
applied, this method is of special value in areas where medical and special bums- 
treatment facilities are sparse. 


SKIN GRAFTING 

Skin grafting, by free grafts or pedicled flap, is necessary to obtain healing 
and limit deformity and disability when a large area has been lost by injury 
(e.g. bum), by disease (e.g. varicose ulcer), or by surgical excision of a neo- 
plasm (e.g. malignant melanoma). 

Free Skin Grafts. — These grafts provide the simplest method of restoring 
skin cover. They can be used when the raw surface is composed of healthy 
vascularised tissue (example: subcutaneous tissue, deep fascia, paratenon), 
or healthy granulation. Ischaemia and infection prevent grafts from sur- 
viving. 

1 . Split thickness grafts are the most generally useful grafts. Though often 
suitable for permanent repair they have a tendency to shrink. The grafts 
originally popularised by Thiersch were very thin, but the grafts now 
commonly used consist of one-third to two-thirds of the thickness of the skin. 
They are usually taken from the thigh by means of a special knife (Blair or 
Humby pattern, fig. 112 and fig. 113). If a large area has to be covered 



Fig. 1 12. — Humby’s dermatome. 


(e.g. an extensive bum), the electric dermatome is useful. The Padgett 
dermatome, which necessitates the use of an adhesive, can be used to cut 
grafts from the abdomen or back. The graft may be affixed by sutures. 

Alternatively pieces of ‘ postage 

■ stamp’ size are applied — the epi- 
thelium grows out from them to 
cover the intervening bare areas. 
The graft may be spread on paraffin 
tulle gras and laid or sutured on 
the area to be grafted. Light pres- 
sure is then exerted by either wool 
soaked in flavine emulsion or a 
piece of sterilised sponge covered 
by a crepe bandage. The donor 

‘iSii'&F* ti. ItlghS. Zl; ““ *e split skin graft is covered 

with a single layer of tulle gras and 
heals in two weeks by epithelialisation from the remaining deeper parts of 
the skin. 

2. Full Thickness Skin Graft (Wolfe). — This graft consists of the full thick- 
ness of the skin to which no fat should be adherent. The criteria for the graft to 

Karl Thiersch t 1882—1805. Professor of Surgery, Leipzig. 

John Reisberg Wolfe , 1824-1904 . An Austrian ophthalmologist who came to Scotland. In 1873 he described how to 
repair an eyelid by a post-auricular graft. 
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take are more stria than in the case of the split skin graft but the Wolfe 
graft shows no tendency to contract, and is of better colour and texture than 
the split skin graft. It is therefore useful for defects of the face (example: 
when excising a rodent ulcer from a lower eyelid), when the graft may be 
taken from the posterior surface of the ear. 

Pedicle Flaps. — Free grafts will not ‘ take ’ on (i) cartilage, open joints, 
bare cortical bone, or bare tendon, (ii) if the vitality of the recipient area has 



Fig. 1 14. — A large rodent ulcer involving the upper lip, the side of the nose, and the antrum 
has been excised leaving the facial deficiency (A), in which post-operative biopsies show no 
residual growth. The upper lip and the side of the face are reconstructed by a flap graft (B), 
and the residual deficiency made good by a prosthesis, (C), which is held in place by a pair of 
spectacles. (/. F. K. Muir , F.R.C.S . , London.) 


been depressed by scarring or irradiation, (iii) if the defea involves a cavity 
(example : full thickness excision of lip or cheek (fig. 114)). Under any of 
these circumstances the repair must be by means of a flap 
of skin with some subcutaneous tissue, which remains at' 
tached to the body by one of its margins through which it 
retains a blood supply (i.e. by a pedicle or stalk) until it 
has united in its new position. Once it has attained its 
own blood supply the original attachment can be severed 
and the flap adjusted. 

(a) Local flaps: These are turned on their own blood 
supply (fig. 1 14). 

(b) Direct flaps: If the donor site can be brought into 
approximation with the recipient area, the flap can be 
transferred at one stage and the division completed at a 
second stage. Examples of this are from one finger to 
another (cross finger flap), from the calf of one leg to 
cover a defea on the opposite shin (aoss leg flap, fig. 

1 15), or from abdomen to hand. Fig. i i 5 . — a 

( c ) Indirect flap: In some circumstances it may be im- g^ 1 J|jj£ ge 32 £ 
possible to bring the donor area and the recipient area by a plaster cast. 
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into proximity and the flap must first be attached to an ‘ intermediate carrier 
site thus tissue can be moved from the abdomen to the face or to the lower 

leg, using the wrist as the ‘ carrier \ In order 
to eliminate raw areas it is convenient to stitch 
the flap into the form of a tube, i.e. a tube pedicle 
flap (fig. 1 1 6). 

Keloid 1 (fig. 117). — This condition occurs in scars, 
and although the cause is unknown it behaves in 
some ways like a 
tumour. The con- 
dition is common 
in black-skinned 
people and rela- 
tively uncommon 
in white people, 
though it may be 
seen in the nordic 
type and the red- 
heads. Instead of 
settling down after 
a few months, as 
most scars do, the 



Fig. 1 1 6 . — A tube pedicle 
flap. The skin tube was 
raised on the lateral abdom- 
inal wall. In the course of 
months the wrist was used as 
the intermediate source of its 
blood supply before final 
separation from the abdomen 
and application to the scarred 
and ulcerated leg. 
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keloid soar con- 
tinues to grow for many months and even years. 

In appearance a keloid is smooth, sometimes 
lobulated, or even claw-like, and it may invade the 
subcutaneous tissues. It has a predilection for 
the skin over the sternum and the shoulder. A 
keloid never becomes malignant and though it 
may persist for years the tendency is for it to flat- 
ten and disappear gradually. T reatment is difficult, 
as simple excision is invariably followed by recurrence. Excision with pre- and post- 
operative radiotherapy may be successful, but the result is unpredictable. 


Fig. 1 17. — Extensive keloid in a 
West African. (C. Bowesman t F.R.C.S., 
Kumasi , Ghana.) 


Keloid like a claw. 
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ARTERIES AND VEINS 

ARTERIAL SURGERY— BASIC CONSIDERATIONS AND 

PRINCIPLES 

The first section of this chapter deals with those aspects which can be regarded 
as the essentials of arterial surgery. 

COLLATERAL CIRCULATION 

When the arterial blood supply to any part of the body is interrupted, 
necrosis or gangrene will occur unless there is an alternative pathway to by-pass 
the obstruction, that is, a collateral circulation (fig. 1 1 8). The formation of a 
collateral circulation depends primarily upon the anato- 
mical arrangement of the arteries concerned. If an 
* end artery ’ is obstructed (e.g. a coronary artery), no 
collateral circulation is possible and necrosis occurs. In 
obstruction of the aorta (e.g. coarctation. Chap. 30) or the 
limb arteries, good collaterals are possible. The factors 
which aid the establishment of an adequate collateral 
blood flow include freedom from atherosclerosis, tissues 
containing a rich vascular network, subjacent muscles, and 
normal cardiac function. Adverse factors include athero- 
sclerosis, embolism with extension-thrombosis (p. 130), 
joints (e.g. knee joint) which are not covered by muscle, 
and heart failure. 

Time is necessary for collateral vessels to open up fully, 
and while some degree of by-pass is effected immediately, 
it takes many days and even weeks to restore a blood 
supply comparable to that which originally entered the 
part via the main artery. 1 

The measures which are taken to aid the establishment FlG - I . l8 -~ 9 oUateral 

„ ... _ , . circulation, 

of a collateral circulation are: (1) The prevention of 

thrombosis occurring or extending throughout the arterial network (by using 

anticoagulants, p. 131), and (ii) the use of * vasodilator methods * (p. 122). 

(iii) The treatment of heart failure or atrial fibrillation, if present. 

ISCHAEMIC PAIN 

Intermittent Claudication. — Ischaemia of muscles causes a cramp or 
vice-like pain, which occurs during exercise. While the patient with coronary 

1 John Hunter (1728-1793), Surgeon, St. George’s Hospital, and founder of the Hunterian 
Museum of the Royal College of Surgeons, was the first to demonstrate the formation of 
collateral circulation. He tied the external carotid artery of a stag from Richmond Park. 
The stag’s antler fell off, but later another one grew. Hunter reopened the original wound, 
and found that while his ligature was intact, a collateral circulation had been established. 
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artery disease may experience the vice-like pain of angina pectoris on exertion, 
the person with an obstructed femoral or popliteal artery suffers from inter- 
mittent claudication. 1 The pain is felt in the calf after walking a limited 
distance (claudication distance), and it becomes so severe as to bring the 
patient (usually a man) to a halt. But in a minute or two, perhaps while he 
looks in a shop window, it fades away, and he is able to proceed for a similar 
distance before being forced to stop again. The claudication distance varies 
according to the site and extent of the arterial obstruction, the efficiency of the 
collateral circulation, the general condition of the patient (heart failure, 
anaemia), the speed of walking, the presence of an incline or stairs, and a 
head-on wind. In some patients the collateral circulation is sufficient to enable 
the sufferer to walk slowly for an indefinite distance. 

Claudication affecting the thigh ( angina cruris) and the buttocks, implies 
that either the aorta or the iliac arteries are occluded. The differential 
diagnosis between arterial and orthopaedic disease in such a case is sometimes 
difficult, and frequently the two conditions are found to coexist. 

Rest Pain. — In arterial occlusion affecting the lower limb, the pain is 
severe, affecting the forefoot and toes, and is first noticed at night. It interrupts 
or prevents sleep, though some relief may be obtained by exposing the foot to 
the cold air and by hanging it over the side of the bed. When more severe, 
the patient spends the night sitting in a chair or walking about. Later still 
(when the foot is in the pregangrenous stage or there is overt gangrene), the 
pain is present all day. It is relentless, and, since it cannot be completely 
relieved by any kind of analgesic, the patient becomes distracted by it. 

In acute ischaemia a severe cramp affects the whole limb. In embolism and 
acute arterial thrombosis this is an important presenting symptom which must 
not be ignored (fig. 36). 

GANGRENE AND ULCERATION 

The pathological and clinical features, and the management of gangrene are 
discussed in Chapter 3. The ischaemic nature of some ulcers is also referred 
to (p. 36). 

INVESTIGATIONS 

Clinical Examination (General).— The general examination of a case of 
arterial disease needs to be comprehensive, and it should be supported by 
the appropriate investigations (X-ray, RCG#blood count, etc.). Patients 
with atherosclerosis may have gener^HKhsease, and previously have 
suffered other cardiovascular episodes frglRronary thrombosis, cerebral 
thrombosis). Many suffer from bronchitis, and are in the age-group likely 
to have carcinoma of the bronchus. Others may have peptic ulceration, 
prostatic enlargement, and depressed renal function. Diabetes and anaemia 
should always be excluded. 

Clinical E x a m i n ation (Local). — The local examination of the part 
affected includes taking note of the following: 

1 Claudius I (10 b.c.-a.d. 54), Emperor of Rome during the life of Christ, had a permanent 
limp ( ? due to poliomyelitis). His courtiers, walking behind him, used to imitate his limp 
Claudus (L) — Lame. 
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(i) Appearance and Temperature. — The colour of an acutely ischaemic limb 
varies from a dead white to a mottled purple. In the pregangrenous state of 
atherosclerotic obstruction of the lower limb, the foot and toes may be red and 
swollen, and the skin peppered with tiny red areas of extravasated erythrocytes. 
Alternatively, the foot will appear withered. Gangrene is usually obvious, 
but it is necessary to look carefully for other sites (‘ skip ’ areas, p. 40), 
especially under the heel. 

The acutely ischaemic limb feels quite cold. In other types where there is 
unilateral disease, the affected limb feels colder than the sound one. In the 
reddened pregangrenous state described above, the foot, paradoxically, may 
feel warm, even without superadded infection. 

(ii) Sensation and Movement. — An ischaemic limb is examined for loss of 
sensation to * touch ’, and the level to which this loss extends upwards. In 
acute ischaemia and pregangrene, gentle handling is essential, as those areas of 
skin on the borderline of ischaemia are hyperaesthetic (p. 40). Paresis of 
muscle groups is a special feature of the acutely ischaemic limb, those com- 
monly affected being the dorsiflexors of the foot, and the flexors of the wrist 
and fingers (p. 186). 

(iii) Arterial Pulsation and Auscultation. — Normal, diminished, absent, or 
abnormal expansile pulsation is to be elicited along the course of the main 
artery to the limb. For disease affecting the leg, this means palpating the 
aorta in the abdomen; the femoral artery in the groin; the popliteal artery 
behind the knee; the posterior tibial artery behind the medial malleolus; and 
the dorsalis pedis artery on the dorsum of the tarsus. An abnormal expansile 
pulsation of a mass in the line of an artery is an intrinsic sign of an aneurysm 
(p. 125). A pulsation which imparts a thrill may be due to (a) a partial 

obstruction, (b) an aneurysm, or 

(c) an arteriovenous fistula. 

Auscultation over the course of an 
artery is another aid in diagnosis. 

A soft systolic murmur is heard 
over a stenosis. It is usual to listen 
over the carotid arteries in all cases 
of atherosclerosis to exclude carotid 
stenosis. A bruit heard ove 
renal arteries may point to r 
artery stenosis (fig. 119) in ca 
hypertension (Rob). A systolic 
murmur may be heard over an 
aneurysm, but in an arteriovenous 

fistula a continuous machinery Fig. 1 19.— Renal artery stenosis. Arteriogram 
. . . * by retrograde femoral catheterisation. 

murmur is characteristic. 

(iv) Venous Refilling. — At first sight, the veins of an ischaemic limb may ap- 
pear to be adequately filled. The limb should be elevated for thirty seconds 
and then laid flat on the bed. In this way the speed of the venous flow will then 
be apparent. Normal re fillin g occurs within a few seconds. Harvey’s 

Charles Granville Rob , Contemporary. Professor of Surgery University of Rochester, N.Y., U.S.A. 
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sign 1 : If the two index fingers are placed firmly side by side on a vein, and 
the finger nearer the heart is moved so as to empty a short length of vein, 
the release of the distal finger will allow the speed of venous refilling to be 
observed. 

Increased venous return is observed in veins leading from an arterio- 
venous fistula (p. 128). The veins in such a case may be varicose. 

Plain X-ray exposures will show the presence and extent of arterial 
calcification. Flecks of calcium may outline an aneurysm. Plain X-ray 
films, per se, are generally of limited value in helping the surgeon to formulate 
his opinion and treatment policy. Arteriography is usually necessary. 

Arteriography. — This procedure furnishes information concerning the 
course and size of arteries, constrictions, obstructions, or dilatations, and the 
state of a collateral circulation (if present). The vascular pattern of tumours 

may also be studied. Hypaque 45 
to 65 per cent, solution (sodium 
diatrizoate or diatrizoate com- 
pounds) is a satisfactory contrast 
medium. The following methods 
are employed: 

(i) Retrograde Percutaneous Cathe- 
terisation. — Under a local or general 
anaesthetic, and with operating theatre 
aseptic ritual, a special needle and 
cannula (fig. 120) are inserted into 
the artery. A suitable length of 
flexible guide wire is threaded through 
Fig. 120. — Seldingcr needle and guide wire the cannula, which is withdrawn so 
for introducing an arterial catheter. that a polythene catheter can be passed 

over the guide wire and into the vessel. 
The common femoral artery is used for aortic, renal, mesenteric, iliac, and femoro- 
popliteal arteriograms, while the brachial artery is employed for subclavian, innominate, 
thoracic aorta, and vertebral arteriograms. 

(ii) Direct Percutaneous A rterial Puncture . — 

This may be used for carotid arteriograms, 
and for demonstrating the abdominal aorta 
(translumbar route) when the femoral arteries 
are occluded, or if the retrograde method 
cannot produce the necessary information 
(fig. 12 1). 

A trial or test injection of 5 to 10 ml. of 
45 per cent. Hypaque must be made in order 
(a) to exclude iodine sensitivity (Chap. 35) (cf. 
intravenous cholangiography) and (b) to 
ascertain that the tip of the catheter or the 
point of the needle is in the correct place. 

A dissecting aneurysm can occur if the bevel 
of the needle is partly in the wall of the artery. 

To prevent this hazard a special needle with- 
out a bevel but with a side hole may be em- 
ployed. 

1 William Harvey (1578-1657), Surgeon anatomist to the College of Physicians; Physician, 
St. Bartholomew’s Hospital, London, discovered the circulation of the blood. The sign 
of venous refilling should be eponymous, as it was the observation on the direction of blood 
flow in the veins that clinched Harvey’s discovery. 



Fig. 1 21. — Translumbar aortography. 
Atherosclerotic stenosis of both common 
iliac arteries prevented proper visualisa- 
tion by retrograde catheterisation. 
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If the result of the test injection is satisfactory, the whole volume (30 ml.) of the 
contrast medium is injected rapidly as a ‘bolus ’, and serial X-ray exposures are made to 
obtain radiographs of the length of the arterial tree under examination. In the case of 
the leg, the examination must extend from the lower part of the abdominal aorta to the 
ankle, as a second obstruction may be present. 


/ 
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OPERATIONS ON ARTERIES 

Direct arterial surgery is used either to restore the continuity of blood 
flow, or to provide an alternative channel (by-pass). 

Arterial Repair. — For closure of a simple wound or arteriotomy for em- 
bolectomy, a continuous suture is employed, using oooo silk or polypropylene 
on a 16 to 20 mm. atraumatic needle. A 
patch of vein is frequently used for repairs 
in order to prevent narrowing the lumen of 
the vessel (fig. 122). 

Embolectomy and thrombectomy 
are described on p. 131. 

Thrombo-endarterectomy (‘ disobli- 
teration’ or ‘rebore’) is described on 
p. 136. 

Artery Grafting (figs. 123 and 124.) — 

Veins are commonly used for by-pass 
grafting peripheral vessels. The internal 
saphenous vein is usefully placed for by- 
passing a femoro-popliteal obstruction. Synthetic grafts of 
knitted or woven Dacron or Teflon are used mainly for 
aorto-iliac replacement (fig. 136). They are less suitable 
for peripheral work, as those of small 
calibre tend to thrombose more easily than 
vein grafts. As they are crimped in con- 
certina fashion, they require to be stretched 
before insertion. Very little blood oozes 
through the interstices of the woven variety. After insertion, 
these grafts are incorporated by an invasion of fibroblasts, 
and within the lumen they become lined with endothelial 
cells which are believed to originate from the cellular com- 
ponent of the blood. 


Fig. 122. — 
Where arterial 
suturing may 
reduce the lu- 
men, a vein 
patch (right) is 
useful. 


Fig. 123. — 
By-pass grafting. 


Fig. 124. — 
End of graft 
widened and 
sutured as a 
4 sucker foot ’ to 
the side of the 
parent artery. 


Homografts, which arc arteries taken from cadavers, may also be 
used, but they are not as popular as formerly, owing to the technical 
difficulties in collection, sterilisation, and preservation (deep freeze 
or freeze-drying) as well as their propensity to undergo aneurysmal dilation after a 
few years. 


Indirect arterial surgery, namely sympathectomy, is employed (a) for 
the treatment of vasospastic conditions (p. 139), ( b ) for Buerger’s disease and 
other cases of peripheral arteritis (p. 137), and (c) for ‘ want of better ’ in 
severe degrees of atherosclerosis where direct measures are contraindicated 
(p. 136). In ( b ), and particularly in (c), sympathectomy is capricious in its 
effects. The techniques are described on p. 140. 
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Fig. 125. — Buerger’s position. 


Fig. 


126 — Buerger’s 
exercises. 


CONSERVATIVE MEASURES 

No S mokin g.' — Cigarette smoking should be strongly discouraged in 
patients with intermittent claudication due to atherosclerosis, Buerger’s 
disease, and peripheral arteritis. Buerger’s disease has yet to be reported in 
a non-smoker (Eastcott). The mechanism, whereby smoking causes small 
vessel contraction and thrombosis, is not clearly understood. 

Vasodilator Methods. — While it is doubtful if the collateral arteries in 
muscle groups can be influenced by vasodilator drugs, it is certain that a 
dilatation of the ‘ run-off ’ or ‘ outflow ’ of the peripheral arterial bed distal 
to an obstruction can be beneficial, particularly in preserving the trophic state 
of the skin, and so minimising or preventing gangrene. The measures which 
are adopted include: 

(i) Buerger’s Position (fig. 125). — The head of the bed is raised six inches 
(15 cm.) (all day, or for periods of one to two hours). The hydrostatic 

congestion should cause 
some vasodilatation. 

(ii) Buerger’s Exercises 
(fig. 126). — The leg is 
elevated for two minutes, 
and lowered beside the bed 
for two minutes. Elevation 
and lowering are repeated 
for seances of about thirty minutes, twice or thrice daily. Elevation can be 
readily obtained by putting a chair on the bed (fig. 164). 

(iii) Reflex Heating. — The hands and trunk are warmed by an electrically 
heated pad. This causes reflex vasodilatation of the leg and foot in certain 
patients. 

(iv) Vasodilator Drugs. — Alcohol by mouth (such as sherry, whisky, or brandy) 
is the most effective. A quick-acting barbiturate (e.g. quinal barbitone 100 to 
200 mg.) which normally has an associated vasodilator effect, is useful to induce 
sleep. The legion of proprietary vasodilator drugs is useful in only a few cases. 

(v) Paravertebral Injections of the Sympathetic Chain. — For the leg this 
implies the injection of 20-30 ml., 1 per cent, lignocaine beside the bodies of 
the second, third, and 

fourth lumbar verte- 
bra:. Fig. 127 shows 
how to position the 
patient (a lateral lum- 
bar-puncture position 
is used for patients 
who cannot sit up). 

Fig. 128 shows how a fig. 127.— Sit- 
long (15 cm.) needle P°*«don for a 
is inserted, firstly to EST% £ 

seek the side of the **“* rests bi* he *> d 
« and anna on a 

vertebral body and, pillow. 

U ' UrthgiM ° f Auttrim »«>«*• Mount Sinai Hospital, New York, described kit 

Harry Hubert Grayson Eastcott, Contemporary. Surgeon, St. Mary’s Hospital, London. 
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secondly, to pass alongside it. The effect of the injection (wanner feet and 
improved venous filling) may last for two or three days. Further injections 
may be given, or a permanent effect will more easily accrue if 5 to 10 ml. of 
5 per cent, phenol solution in water is injected (chemical sympathectomy). 
Care is needed to avoid penetrating the aorta or the vena cava. Paravertebral 
injections are not given if anticoagulants are being prescribed. 

For the arm a shorter needle is introduced vertically to the skin, 4 cm. lateral to the 
spines of the second and third and fourth thoracic vertebrae. The needle seeks the 
back ends of the ribs and is then passed over or under them for another 1 to 2 cm. while 
the bolus of lignocaine is injected. Special care is needed to avoid puncturing the 
lung and thereby causing a pneumothorax. 

(vi) Intra-arterial injection of proprietary vasodilator drugs, papaverine, and oxy- 
gen have been fashionable — a painful procedure of temporary and doubtful value. 1 

Protection of Ischaemic Parts. — In the severely ischaemic limb, steps must 
be taken to prevent gangrene occurring in the areas likely to be subject to pres- 
sure (e.g. the heel, p. 41). All cases of peripheral vascular disease need careful 
chiropody, so often does gangrene follow the trauma of a badly cut toe nail. 

Exposure of Ischaemic Parts to the ambient temperature of the ward 
reduces the tissue metabolism, the demand for oxygen, and may therefore 
reduce pain. Heating or freezing an ischaemic limb should never be employed. 

Reduction of Muscular Activity. — Many patients who have intermittent 
claudication are able to live with their disability by restricting their muscular 
activity. Their walking distance is kept to within their claudication distance. 
However, by walking at a slower pace than usual, this distance may be greatly 
increased. Many find that by gradually increasing their distance they obtain 
improvement. Raising the heels of the shoes by a quarter to half an inch 
(6-12 mm.) may also be effective, since it diminishes the amount of work 
done by the calf muscles. Division of the tendo calcaneus (Achilles tenotomy) 
is a minor operative procedure which has the same effect, converting a painful 
walk into a painless shuffle. 

Relief of Pain. — Ischaemic pain 2 which is unrelieved by surgical and con- 
servative vasodilator measures is liable to be intractable. Reliance should 
first be placed on drugs such as dihydrocodeine (DF 1 18) 30 mg. Except for 
short-term use, morphine and pethidine should be avoided. Pethidine is 
notoriously addictive in these cases. 

Anticoagulant therapy (p.131.) may be employed in this conservative regi- 
men in order to prevent subsequent thrombotic episodes which will worsen the 
condition of the limb. 

DISEASES OF ARTERIES 

INJURY 

Injuries to arteries usually take the form of division, rupture, or contusion. 

Division occurs in penetrating wounds. A classical example is ‘ butcher’s 
thigh ’, which is a penetrating wound in the femoral triangle, due to the knife 
slipping while boning meat. Any of the femoral arteries may be severed, 
sometimes with an immediate fatal result. Rupture of an artery can be 

1 The reader is referred to the book Annapurna , by Maurice Herzog {Jonathan Cape , Ltd.), 
who experienced intra-arterial and paravertebral injections for the treatment of frostbite. 

2 Quinine bisulphate, 200 mg. may help some patients with claudication. 
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caused by severe trauma, e.g. the popliteal, in the case of a dislocated knee. 
Contusion of the arterial wall also follows violence (e.g. a sudden blow). 

riiniral Effects of Injury. — Primary arterial haemorrhage is usually 
obvious (p. 65), but the effects of a closed rupture or contusion may be less 
apparent. In cases of rupture there will be a swelling, 
^ ' which may pulsate (pulsating haematoma). Contusion 
£ usually causes a local thrombus (fig. 129) if a main artery is 

involved. In all three forms of injury the life of the limb 
may be threatened by ischaemia. 

Si Late Effects of Injury . — An arteriovenous fistula may be 

caused by a penetrating wound. A false aneurysm may 
follow penetration or rupture, while a saccular aneurysm 
flV may follow contusion (fig. 130). 

W Treatment includes arresting haemorrhage (p. 70), and 

- reconstruction of the artery (p. 121), or thrombectomy 

■ (p. 1 31), as the case may be. 

M The possibility of injury to 

other structures (e.g. nerves) M e 1 

I must not escape the sur- ^ 

/ geon’s notice, as these also 

will require appropriate 

Fig. 129.— treatment. In cases where 
Thrombosis of the a main artery has to be 

Lusid C by a" con- t0 save life > or 

tusion. The foot reconstruction is imposs- 

(Acti^l size)! n ° US ible, or when a local throm- 

bosis becomes extensive, Jb 

the limb will become severely ischaemic. *^R 

Matters are made still worse if there is con- 
comitant arterial spasm. Gangrene may occur FlG * 1 30.— Saccular palmar 
/<c N r * aneurysm m a haemophiliac, due 

(llg. 40), or a group 01 muscles may necrose to the repeated trauma of striking 

(e.g. Volkmann’s ischaemia, p. 186). However, a nail-removing tool with his 
the rapid opening up of an efficient collateral 

circulation, especially in the young, may save a limb from amputation. In 
the case of the leg there will be a period of intermittent claudication which 
disappears slowly over a matter of a few months. Conservative measures, as 
outlined on p. 122, are generally employed, and where the blood flow is satis- 
factory, arteriography will show if artery grafting is likely to be successful. 

ANEURYSM 

An aneurysm is a sac filled with blood in direct communication with the 


Fig. 129. — 
Thrombosis of the 
popliteal artery 
caused by a con- 
tusion. The foot 
was gangrenous. 
(Actual size). 


Fig. 130. — Saccular palmar 
aneurysm in a haemophiliac, due 
to the repeated trauma of striking 
a nail-removing tool with his 
palm. (Actual size). 


interior of an artery. 
Aneurysms may be: — 


fusiform, 

saccular, 

dissecting. 


Arteriovenous (fistula), congenital and acquired. 
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A true aneurysm is due to dilatation of an artery, whereas a false aneurysm is 
a sac lined by condensed cellular tissue which communicates with the artery 
through an opening in its wall. 

A fusiform aneurysm (the commonest type), is one in which the lumen is 
more or less equally expanded. The artery wall is usually weakened by severe 
atheroma and hypertension. In syphilis, 
the media of the arch of the aorta may 
be weakened by endarteritis of the vasa 
vasorum (fig. 131). In a mycotic 1 
aneurysm, the artery wall is weakened by 
infection, either in the form of a local 
abscess, or because an infected embolus 
has come to rest at that point. Such an 
embolus originates from the vegetations 
on the valves of the heart in acute 
bacterial endocarditis, in which a 
pyogenic staphylococcus infection is 
superadded to the commensal strepto- 
coccus viridans of subacute endocarditis. 

A saccular aneurysm is due to 
stretching of part of the arterial wall and 
commonly follows injury to superficial 
arteries (figs. 130 and 132). 

Clinical Features. — (a) Intrinsic . — 

A swelling exhibiting expansile pulsation is present in the course of an artery. 
The pulsation diminishes if proximal pressure can be applied, and the sac itself 

is compressible, filling 
again in two or three 
beats if proximal pressure 
is released. A thrill may 
be palpable, and aus- 
cultation sometimes re- 
veals a bruit. 

( b ) Extrinsic. — Neigh- 
bouring or distal 
structures are affected. 
Thus pressure on veins 
or nerves causes distal oedema or altered sensation, and the pulse is delayed 
or smaller in volume. Bones, joints, or tubes (such as the trachea or oeso- 
phagus), are sometimes affected, but structures which are resilient, such as the 
intervertebral discs, often withstand prolonged pressure. 

Differential Diagnosis. — 1. Swelling Under an Artery . — An artery may 
be pushed forwards, e.g. the subclavian by a cervical rib, and thus rendered 
prominent. Careful palpation distinguishes this condition. 




1 ‘ Mycotic ' is a misnomer, as the disease is not due to a fungus but to bacterial infection. 
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2. Swelling Over an Artery.— In this case transmitted pulsation is liable to 
be mistaken for that caused by expansion. However, proximal pressure docs 
not reduce the size of the swelling, and posture may diminish pulsation; thus a 

pancreatic cyst examined in the genupectoral 
position falls away from the aorta, and conse- 
quently pulsation is less definite. 

3. Pulsating tumours, such as bone sarcoma, 
osteoclastoma, and a metastasis, especially from a 
hypernephroma. 

4. An Abscess. — Before making an incision into 
a swelling believed to be an abscess, especially of 
the chest wall or popliteal fossa, it is essential to 
make sure that it does not pulsate! This is a 
veritable pons asinorum. 

5. A Serpentine Artery (fig. 133). — In addition 
to being a diagnostic problem in the abdomen, 
this condition is often confused with aneurysm 
of the innominate artery. 

6. Other Causes of Deep-seated Pain. — Cases of persistent and severe back- 
ache are occasionally due to aneurysm of the aorta. 

Natural Terminations. — 1. Spontaneous Cure (Consolidation). — This 
sometimes occurs in cases of saccular aneurysm, due to gradual clotting in 
the sac (fig. 134). 

2. Extension and Rupture. — This occurs either 
slowly as a leakage, or suddenly, in which case 
death may follow in a few moments if a large vessel 
is involved. 

3. Infection. — Usually arises from organisms in 
the blood-stream. Signs of inflammation supervene 
and, if untreated, suppuration and rupture follow. 

Treatment. — This is surgical. The scope of the 
operation required may be indicated by arteri- 
ography, which will show the state of the arteries 
above and below the lesion. Due to the presence of 
mural laminated blood-clot, the aneurysmal dilatation 
is seldom visualised. Fig. 135 is designed to itemise 
the procedures which are available: — 

Ligation and Excision. — Aneurysms of secondary 
arteries are treated by ligation of the proximal and 
distal vessels. Excision is not obligatory, save in 
special anatomical or physiological circumstances 
(fig. 130). 

Hunterian Ligation (fig. 135 A). — This operation was designed by Hunter 
for the treatment of popliteal aneurysm, but the principle can be applied to the 
treatment of other limb aneurysms, when a simple and quick measure is 
needed. 



Fig. 134. — Aneurysm of 
the aorta. Extensive clot- 
ting in the sac has almost 
resulted in spontaneous 
healing. ( R.C.S . Museum.) 



Fig. 133. — Serpentine ab- 
dominal aorta. 
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The ligature must be placed above the main collateral nearest the aneurysm (e.g. 
above the descending geniculate artery). In this way the blood flow through the 
aneurysm is not immediately cut off. The collateral circulation is given time to open 
up before consolidation occurs. 



(A) Hunterian ligation. (C) Excision and by-pass graft. 

(B) Exclusion and by-pass graft. (D) Reconstruction (Matas). 


Exclusion and By-pass Grafting (fig. 1 35 B) . — Excision is not always necessary f 
in fact it is usually undesirable, as neighbouring vital structures may bcs 
damaged (e.g. the vena cava in abdominal aneurysm). The excluded an* 
eurysm thromboses, and rapidly shrinks into a fibrous mass, containing 
porridge-like atheroma and blood-clot in the centre. 

Excision and artery grafting (fig. 135C) is the alternative if excision should be 
desirable. The graft can be inserted 4 end to end 5 or 4 end to side \ 
Excision of the sac and arterial reconstruction (Matas’ reconstructive aneury sm- 
orrhaphy) fig. 135D, is a very useful procedure for small saccular aneurysms 
of important arteries (e.g. femoral or popliteal). 


Abdominal aortic aneurysms are often amenable to surgery. The patient 
complains of abdominal or back pains, and may be aware of the pulsatile abdominal 
mass. Left alone, the average expectation of life before rupture is about three years. 
When the aneurysm ruptures, the patient presents with abdominal pain and haemor- 
rhagic shock. The diagnosis may be difficult, as the clinical features mimic some 


acute abdominal emergency (e.g. per- 
forated diverticulitis, acute pancreati- 
tis, etc.). Emergency surgery has a 
mortality of 80 per cent., due usually 
to post-operative renal and hepatic 
failure. Modem intensive care wards 
have improved the prospects. Elec- 
tive surgery, with a mortality of 10 per 
cent., is therefore advised in otherwise 
fit patients, and when the aneurysm is 
believed to lie below the level of the 
renal arteries (usually the case). 

Exposure is through a long para- 
median, a curved transverse, or a 
flank incision, the latter using an 
extraperitoneal approach. The aorta 
is curiously amenable to encirclement 
with the finger and the application of a 
clamp just below the renal arteries. 
The aneurysm may simply be excluded 
or evacuated and obliterated by sutur- 
ing. A Dacron finely knitted graft is 



Fig. 136. — Grafting for an abdominal aneur- 
ysm. The excluded or obliterated aneurysm is 
omitted for the sake of clarity. 
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inserted (fig. 136). Sometimes the aneurysm is opened and evacuated, and the walls 
are wrapped round the graft. 

Dissecting aneurysms (fig. 137 A) occur in the aorta and its large branches, and 
are due to the separation of an atheromatous plaque, which allows blood to insinuate 



(A) (B) 

Fig. 137 — Dissecting aneur- 
ysm. (A) The dissection may 
obstruct the lumen. (B) The re- 
entry operation. 

itself between the inner and outer 
layers of the media. Rupture, or ob- 
struction of the true arterial lumen, 
may occur. Thus, when extending, 
say, into the iliac vessels, it mimics 
an embolus or thrombosis. Resection 
and grafting is suitable for a 
localised aneurysm, otherwise the 
artery is incised, and an opening is 
constructed so that blood can flow 
freely from the false into the true 
lumen (fig. 137B). 

False aneurysms are trau- 
matic in origin, and the extra- 
vasated blood is enclosed in a sac 
of condensed cellular tissue. 


Fig. 138. — A false, and rapidly extending 
aneurysm of the common carotid caused by a stab 
wound. Note (above) the ptosis, myosis, and 
enophthalmos of a Homer’s syndrome, due to 
concomitant severance of the cervical sympa- 
thetic nerve. 

The scales of justice hung in the balance while 
the carotid artery was repaired and the sac evac- 
uated (not excised), with a good result. 




Fig. 138 is a typical example, and the 



Fig. 139. — Arteriovenous fistula of inferior 
orbital vessels, caused by a cricket-ball. 


caption recounts the method of repair. 

Arteriovenous Fistula. — Com- 
munication between an artery and a 
vein (or veins) may be either a con- 
genital malformation, or acquired by 
the trauma of a penetrating wound or a 
sharp blow (fig. 139). Such a com- 
munication has both a structural and 
a physiological effect. 

The structural effect of the arterial 
blood flow on the veins is characteristic, 
as they become dilated, tortuous, and 
thick walled (arterialised), and they also 
make the lesions diffuse and so render 
surgical procedures difficult. This is 
specially the case with the congenital 
variety. 


Johatm Frtedrich Homer, 1 831-1806. Professor of Ophthalmology , Zurich . 
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Physiological Effect . — There is an arteriovenous shunt, which requires an 
increased pulse-rate and cardiac output. The pulse pressure is high if there 
is a large and persistent shunt. Left ventricular enlargement and, later, 
cardiac failure will occur. The congenital fistula in the young may cause 
overgrowth of a limb. In the leg, indolent ulcers are the result of relative 
ischaemia below the short circuit. 

Clinically, a pulsatile swelling may be present if the lesion is relatively super- 
ficial. On palpation, a thrill is detected and auscultation reveals a buzzing 
bruit. Dilated veins may be seen, in which there is a rapid blood flow. Pres- 
sure on the artery proximal to the fistula causes the swelling to diminish in 
size, the thrill and bruit to cease, the pulse-rate to fall, and the pulse pressure 
to return to normal. 

Arteriography confirms the lesion, which is noteworthy for the speed wifli 
which venous filling occurs. It is often difficult to pinpoint the actual site of 
the fistula. ' 

Treatment. — Congenital lesions are usually stationary. Excision is ad- 
vocated only for severe deformity or recurrent haemorrhage. It is often wile 
to enlist the aid of a plastic surgeon in order that proper ablation and recon- 
struction can be effected. Ligation of a ‘ feeding ’ artery is of no lasting value. 

The acquired lesions tend to be progressive, and operation is indicated. 
The vessels are separated, and, if possible, repaired by suturing, any inter- 
vening sac being excised. Failing this, ligation of the involved artery and 
vein is required above and below the lesion. Quadruple ligation is sometimes 
necessary. 

In the case of arteriovenous aneurysm of the internal carotid artery and cavernous 
sinus, ligation and division of the common carotid artery may diminish the pulsating 
exophthalmos and relieve the continuous buzzing, provided that these features are 
improved by a trial compression of the common carotid artery against Chassaignac’s 
tubercle, which is situated on the transverse process of the sixth cervical vertebra. 
Ligation and division of the common carotid artery is a safer procedure than ligation 
of the internal carotid, which is likely to be followed by cerebral effects. 


EMBOLISM AND THROMBOSIS 

An embolus is a foreign body which circulates in the blood-stream, 
and which may become lodged in a vessel and so cause obstruction. 

Simple emboli are due to blood-clot, vegetations from cardiac valves, 
or fragments from an atheromatous plaque. In the heart, mitral stenosis or 
auricular fibrillation predisposes to their formation, which is also encouraged 
if fibrillation is treated with quinidine. An endo-cardial mural thrombus, 
following a myocardial infarct, which may be ‘ silent ’, accounts for about one 
third of cases. 

In some situations the results of embolism are characteristic, e.g. : 

Brain. — The middle cerebral artery is most commonly affected, resulting 
in hemiplegia, temporary or permanent. 

Retina. — Occlusion of the central artery causes a momentary flash of light, 
followed by total and permanent blindness. 

Marie Chassaignac, 1805-1879. Professor of Anatomy and Surgery , Paris. 


s.p.s.— 9 
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Mesenteric Vessels.— Causing engorgement and possibly gangrene of the 
corresponding loop of intestine. 

Spleen. — Commonly affected, with local pain and enlargement. 

Kidneys. — Resulting in pain in the loin and htematuria. 

Lung— P ulm onary embolism (p. 680) is a catastrophe which may fatally 
interrupt convalescence after operation. 

LIMBS.— An embolus is arrested at the bifurcation of a main vessel (fig. 140), 
causing pain, pallor , paresis, loss of pulsation , and anesthesia , followed in 
most cases by the appearance of gangrene; occasionally spontaneous recovery 
ensues. More than half the cases involving the legs are due 
to obstruction of the common femoral artery, after which, 
in probable order, the aorta, popliteal, and common iliac 
are affected. In the arm an embolus is 
usually arrested at the bifurcation of 
the brachial artery. 

The danger of extension-throm- 
bosis (consecutive or secondary throm- 
bosis) is present immediately after an 
embolus becomes arrested. The presence 
of the embolus and the consequent stasis 
of blood favours the formation of blood- 
clot which, in a matter of hours, extends 
proximally as far as the nearest branch 
and distally down the main vessels and its 
branches (fig. 141). Should a collateral 
circulation not open up, the peripheral 
stasis, and therefore the thrombosis, 
extends still further, and gangrene occurs. 

Other types of arterial throm- 
bosis are conveniently mentioned here, 
because clinically they mimic an embolus, and they are equally complicated by 
extension-thrombosis. Trauma causes arterial contusion (p. 123), which re- 
sults in a local thrombus. The popliteal, external iliac, and axillary arteries 
are specially susceptible. In axillary artery thrombosis, extension-throm- 
bosis rapidly descends to obstruct the bifurcation of the brachial artery, a fact 
of great practical importance (see embolectomy). Arterial thrombosis, 
and this dangerous sequel may also occur in an artery affected by ather- 
oma (e.g. coronary thrombosis, cerebral thrombosis, and femoral thrombosis, 
P- 133 )* 

Treatment. — Conservative treatment is employed (a) if the embolism is 
mild and signs of recovery of the circulation are evident (loss of pain, return 
of movement), (b) if the patient is unfit for operation (heart failure), or (c) in 
cases where the limb is showing early gangrene — too late for embolectomy. 
Embolectomy is advised if a main artery is involved, the patient is fit for opera- 
tion, and, generally speaking, within ten hours of the onset of the emergency. 

Conservative treatment consists of (1) anticoagulant therapy, (2) treating 




Fig. 140. — The 
symptoms and 
signs of embolism. 


FIG. 141.— Ex- 
tension - thrombosis 
subsequent to the 
arrest of an em- 
bolus. 



ARTERIES AND VEINS 


131 

any cardiac failure or arrhythmia, and (3) employing those vasodilator and 
other conservative measures which are described in the section on basic 
principles (pp. 122-123), 

Anticoagulant Therapy 

Heparin. — This substance is present in body tissues, especially the liver and lung. 
It is produced by the mast cells, and prolongs the clotting time of blood. Heparin 
has to be given intravenously, usually in four-hourly doses of 5,000-10,000 units 
(50-100 mg.), via an indwelling needle or polythene cannula. 

Overdosage leads to haemorrhage, but the effect can immediately be neutralised by 
an intravenous injection of protamine sulphate. Each ml. of a 1 per cent, solution 
neutralises 1,000 units of heparin. 

Synthetic Anticoagulants 1 . — Phenindione B.P. (e.g. Dindevan) and dicoumarol 
derivatives (e.g. Warfarin or Marevan) depress the blood level of the prothrombipi 
complex. They exert a full effect thirty-six to forty-eight hours after starting therap^, 
and for twenty-four hours after stopping. A loading dose is given in divided doses 
(loading dose of phenindione is 200 to 300 mg.. Warfarin 30 to 50 mg.). The pro- 
thrombin level is estimated on the third day, and the amount given is then reviscd|if 
necessary. Control is effected by estimation of the prothrombin time, which should 
be prolonged to two to three times the normal. The interval between estimation 
may be lengthened when a stable dose is found. 

Overdosage is shown by haemorrhage, especially haematuria. Vitamin K, (PhytO- 
mcnadione B.P., not the analogue) very quickly reverses the effects of synthetic 
anticoagulants. It is usually enough to give 10 mg. by mouth, but if bleeding persists, 
it should be administered by intravenous injection. 

Contraindications to the use of anticoagulants include pregnancy, hepatic or renal 
deficiency, hypertension, or when there is a risk of haemorrhage, e.g. in cases of peptic 
ulceration. 

Combined Anticoagulant Therapy. — Heparin is injected for its rapid 
effect, and at the same time Dindevan is started. When it is judged that 
the synthetic compound has exerted a full effect, the heparin is discon- 
tinued and clotting is controlled by prothrombin estimations (which, incident- 
ally, are not valid within six hours of giving heparin). 

Many surgeons prefer to rely upon heparin only, for four to six days before 
using the synthetic compounds, especially in cases of embolism. 

Embolectomy and Thrombectomy. — Local or regional anaesthesia is used, 
dependant upon the patient’s general condition and the scope of the proposed opera- 
tion. The artery, bulging with clot, is exposed and held up by slings of fine rubber 
tubing. Through a longitudinal or transverse incision the clot begins to extrude and 
is removed, together with the embolus. Arterial clamps are applied as soon as bleeding 
occurs, special note being made of the degree of retrograde bleeding (back bleeding). 
Special measures may be required to extract the extension thrombus: — (a) milking 
the artery, ( b ) applying a spiral rubber bandage from below upwards, ( c ) retrograde 
flushing with heparin-saline solution (1,000 units to 150 ml. saline), or (d) best of all, 
by a balloon catheter (Fogarty). This catheter is akin to a ureteric catheter, with a 
balloon tip, and is introduced until it is deemed to have passed the limit of the throm- 
bus. The balloon is inflated and the catheter withdrawn slowly, together with the 
clot. The procedure is repeated until bleeding occurs. The method is valuable in 
patients with an aortic bifurcation embolus, since the clot and embolus can be 
extracted by insertion of balloon catheters via the common femoral arteries in the 
groin and the patient is saved from a laparotomy. Postoperatively, anti-coagulant 
therapy is commenced. 

In axillary artery thrombosis , it is often necessary to expose and even open the 
brachial artery at the elbow to be sure that it is free of clot. 

1 Dicoumarol was originally discovered in spoiled clover. 

Thomas J. Fogarty , Contemporary. Surgeon, University of Oregon Medical School , Portland , U.S.A. 
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Papaverine sulphate (i per cent, solution) is 
painted on the arteries to reduce spasm, which can 
be so troublesome as to warrant a slow local extra- 
arterial perfusion of this substance via a polythene 
catheter for forty-eight hours. 

Fibrinolysins (e.g. Actase) may be perfused intra- 
arterially for some days with the idea of dissolving 
any thrombus which still threatens the limb. While 
good results have been claimed, some patients are 
hypersensitive to fibrinolysins. 

Air Embolism 

Venous. — Air may be injected into the 
venous circulation (e.g. pneumothorax), or 
accidentally sucked into an open vein. Thus 
venous air embolism occasionally complicates 
operations on the neck or axilla if a large vein 
is inadvertently opened, or it may be an 
accessory cause of death following a cut throat. 
The risks associated with intravenous infusion 
are reduced by the use of a drip chamber con- 


Fig. 142. — Aortic embolec- 
tomy. The extension-throm- 
bosis extended proximally up to 
the renal, and distally into the 
iliac arteries. 


taining a spherical plastic float which plugs the 
exit when the fluid falls to a dangerous level. 

When air enters the right auricle it is churned 
up, and the foam enters the right ventricle and 
causes an air-lock in the pulmonary artery, 
which may end in right-sided heart failure. 


There is also a risk of air embolism during air insufflation of the Fallopian 
tubes, and it is a special hazard of illegal abortion : air may be carried to the 


brain by the paravertebral veins and so causes sudden death. 


Treatment. — Trendelenburg’s position encourages air to pass into the 
veins of the lower half of the body, and the patient is placed on the left side 
so that air will float into the apex of the ventricle, away from the pulmonary 
artery. Oxygen is administered to counteract anoxaemia, and to assist in the 
excretion of nitrogen. In serious cases the right ventricle should be aspirated 
by a needle passed upwards and backwards from below the left costal margin. 
If this fails, the heart is rapidly exposed so that aspiration can be performed 
under direct vision. 


Arterial. During artificial pneumothorax air may be injected into a pulmonary 
vein, and so gain entrance to the left side of the heart. This complication occasionally 
follows operation on the lungs. Paradoxical embolism is due to a patent foramen ovale, 
as no appreciable amount of air from the right side of the heart can pass through the 
capillaries to the lungs. 

Air in the left side of the heart may enter the coronary arteries and cause acute my- 
ocardial failure. Cerebral embolism results in dizziness, visual disturbances, and un- 
consciousness. Mottling of the skin of the head and shoulders, due to emboli in the 
cutaneous vessels, may be noticed in cases of arterial air embolism, and pallor of part of 
the tongue occurs if a branch of the lingual artery is occluded. 

Treatment.— The foot of the bed is raised in order to hinder bubbles of air from 
reaching the cerebral vessels, and the patient is turned on to his left side, as owing to the 
site of origin of the coronary arteries, air is then less likely to enter these vessels. 

Gabrullo Fallopio , 1523-1502. Professor of Anatomy , Surgery and Botany , University of Padua, Italy, 
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Oxygen is administered, and artificial respiration instituted if necessary. As in 
venous embolism, aspiration of the appropriate ventricle may be a life-saving measure. 

Fat Embolism 

This condition, which is more common than generally supposed, follows severe 
injury to bone marrow or adipose tissue. It is especially liable to occur after fracture 
of atrophic bones, as these bones contain more than the normal amount of fat. 
Cases have been recorded following convulsive therapy. Symptoms are evident 
a day or so after injury, and two more or less distinct types, cerebral and pulmonary, 
are recognised. In the cerebral type, the patient becomes drowsy, restless, and 
disorientated (delirium tremens may be suspected). Subsequently he is comatose, 
the pupils become small and pyrexia ensues. The pulmonary type is ushered in 
with cyanosis, which increases in intensity, and signs of right heart failure. White 
froth may occur at the mouth and nostrils. It may be mistaken for broncho-pnett- 
monia. 

One of the earliest signs may be emboli in the retinal arteries, which cause striate 
haemorrhages and ‘ fluffy 5 patches of exudate. The sputum should be examinee! 
for fat droplets, and fat may be excreted in the urine. A fall in the haemoglobte 
value of the blood is a constant sign. Petechial haemorrhages sometimes occufr. 
Treatment consists of the use of oxygen, early heparinisation, and intravenous low 
molecular-weight dextran (Rheomacrodex, p. 77). Intravenous 5 per cent, dextroie 
solution with 5 per cent, alcohol, increases the emulsifiying power of the blood and 
reduces the size of fat globules. f 

Infective emboli consist of masses of bacteria or infected clot, and may 
cause mycotic aneurysms (p. 125), pyaemia, or infected infarcts. 

Malignant emboli are more commonly sarcomatous than carcinomatous, 
and give rise to secondary deposits, unless sufficient blood is extravasated to 
isolate the malignant cells from normal tissue, a phenomenon which some- 
times occurs with chorion-epithelioma. 

Parasitic emboli are due to the ova of Tcenia echinococcus — and Filaria 
sanguinis hominis (p. 34). 

Caisson and Decompression Disease 

These similar conditions may affect divers, those who work in compressed air 
chambers, or who ascend in open aeroplanes to above 25,000 feet. If decompression 
is too rapid, bubbles of nitrogen are set free in the tissues and blood stream, and 
occlude small vessels. Symptoms include pain in the muscles or joints, which may 
be excruciating (the ‘ bends and neurological disturbances; if the spinal cord is 
affected the patient suffers from weakness of the legs and sphincters. In severe cases, 
the lungs may be affected, and the patient complains of tightness of the chest and a 
dry cough (the ‘ chokes ’). Caisson disease requires recompression and gradual 
decompression. The high altitude flyer is relieved by gradual descent. Inhalation 
of oxygen assists the excretion of nitrogen. If the spinal cord is not permanently 
damaged the prognosis is good, but hypertrophic changes may persist in the ends of 
long bones. 

ATHEROSCLEROTIC OBSTRUCTION 

The reader is advised to refer to the section on basic considerations and 
principles of arterial surgery (pp. 1 1 7-1 21) in conjunction with the following. 

The Legs. — Patients with atherosclerotic obstruction of the arteries to the 
legs comprise the majority of cases of peripheral vascular disease. It is 
salutary to remember that the condition is part of a generalised disease, so 
that while the patient may present with symptoms in the legs, there may be 
equally severe manifestations in the coronary, carotid, or cerebral vessels. The 
age of the patient is usually fifty years and over, but sometimes a ‘ presenile ’ 
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variety is encountered in the twenties and thirties, which must be dis- 
tinguished from Buerger’s disease (p. 137). The number of male patients far 
outweighs that of female patients in whom, curiously enough, the disease is 
less amenable to surgery. Non-smokers are much less commonly affected. 

The symptoms (intermittent claudication and rest pain) are caused by 
ischaania, so they occur when the lumen of the artery (aorta, iliac, femoral, or 
popliteal) becomes severely diminished, or finally obstructed. Complete 
obstruction is due to thrombosis of a length of diseased artery, and the patient 
may become aware of this by an episode of rest pain and pallor which mimics 
embolism. As stenosis and occlusion occur, the collateral circulation usually 
has time to develop, and any episode of worsening of symptoms may be fol- 
lowed by a phase of improvement. Eventually, even the ostia of the collateral 
branches become obstructed, and should further thrombosis occur, rest pain 
and gangrene will follow (about 10 per cent, of patients). Sixty per cent, of 
the patients die from coronary thrombosis, 12 per cent, from congestive 
cardiac failure, and 12 per cent, from cerebral thrombosis or haemorrhage. 

The signs as recounted on p. 119 are 
an altered appearance and temperature; 
diminished sensation; diminished or 
absent pulsation; the presence of bruits; 
slow venous filling; or gangrene. It is 
to be remembered that while claudication 
pain commonly occurs in the calf, its 
appearance in the thigh and buttocks is 
indicative of obstruction to the aorta or 
iliac vessels (fig. 143), and examination of 
the pulses should confirm this deduction 1 . 
Osteoarthritis of the hip and a prolapsed 
invertebral disc are distinguished by the 
occurrence of pain on occasions other 
than walking. However, the conditions 
may coexist. 

Arteriography (p. 120) is essential to show the exact site and the extent of 
the obstruction, as well as the presence of multiple lesions. 

The treatment policy therefore depends upon (1) the degree of dis- 
ability, (2) the general condition of the patient, and (3) the feasibility of an 
operation as shown by arteriography. 

(1) The Degree of Disability.— Rest pain and early gangrene are severe 
degrees of disability, and demand an attempt to salvage the leg. The dis- 
ability of claudication is, however, very variable. Some patients with a walk- 
ing distance of fifty yards may be content to restrict their activities within 
such a limit. Others, such as business executives, keen walkers, golfers, 
and gardeners complain that a distance of 300 to 400 yards is intolerable, and 
they are reluctant to sacrifice either position or enjoyment. 



Fig. 143. — Aortogram showing 
thrombosis of the right common iliac 
artery. ( Alan Small , F.R.C.S,, London.) 
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(2) The General Condition of the Patient. — The absolute contraindications to 
operation are heart failure, severe bronchitis and emphysema, open tuber- 
culosis, and advanced malignant disease. A recent coronary thrombosis 
(within three months), or a cerebral thrombosis (within six months), are tem- 
porary contraindications. Special care is required if a patient has an active 
peptic ulcer, since the stress occasioned by the operation (or even the 
arteriogram) may cause it to bleed. The ulcer requires priority treatment. 



Fig. 144. — Thrombo-endarterectomy (‘ disobliteration ’ or ‘ rebore ’) 
from the common femoral to the popliteal artery. 

(3) The feasibility of direct arterial surgery to restore an adequate circulation 
depends upon the evidence given by arteriography of the site and extent of the 
obstructive disease. Providing that a short length of popliteal artery is 
patent and there are no other obstructions, an operation is feasible (fig. 144). 
Obstruction to the iliac and the femoro-popliteal sections may require a two- 
stage procedure, the first being to restore the circulation through the iliac 
arteries into the deep femoral artery (profunda femoris). 

Conservative Treatment. — If the disability is mild, and/or the general 
condition of the patient is poor, or an operation is not technically feasible, 
conservative treatment (p. 122) is advised. 
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Operation.— Either by-pass artery grafting (p. 121) or thrombo-endarter- 
ectomy ( rebore ) is advised. The latter procedure is favoured by some 
because, should thrombosis recur, the patient is usually no worse than 
before. Should a graft thrombose, the chance of gangrene is high. By-pass 
grafting is usually restricted to patients with severe rest pain and gangrene 
who are otherwise faced with amputation. If direct arterial surgery is 
immediately successful, 80 per cent, of the patients continue to be satisfactory 
for the succeeding three years. A week after operation, long-term antico- 
agulant therapy (e.g. Dindevan, p. 131) may be commenced. 

Sympathectomy (p. 140) w capricious in its effects. Most patients with 
claudication are not helped by sympathectomy, because any resulting vasodi- 
lation affects the skin and not the muscle vessels. In threatened gangrene, a 
sympathectomy may tip the scales one way or the other. It is worth observ- 
ing the effect of a paravertebral injection (p. 122) before deciding to perform 
sympathectomy. 

Gangrene is treated by conservative surgery if an operation to improve the 
circulation is successful, otherwise a radical amputation is necessary (p. 42). 


I 
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Thrombo-endarterectomy (disobliteration or rebore), with vein patch-grafts. 
Femoro-popliteal Obstruction . — The patient is positioned and the incision made 
according to fig. 145. The artery is exposed either along the whole of the obstructed 
length or only in the region of the upper and lower limits. 
The disobliteration is accomplished through arteriotomy 
incisions by inserting a steel loop (figs. 146 and 147) around a 
e core ’ of atheroma and degenerate media, and pushing this 
upwards along the diseased segment. The core is divided at 
the upper limit and then pulled out of the artery (fig. 144). 
The portion of atheroma remaining at each end is dissected 
out. A good lumen with a free ‘ bleed-back ’ must be obtained 
from the popliteal artery, while above the dissection is taken 
into the common femoral artery. All collaterals are preserved. 
The rebored segment and the popliteal artery are flushed with 
heparin saline solution (see embolectomy, p. 13 1). The patient 
is given 2,500 units of heparin I.V. Arteriotomy wounds 
are closed by using vein patches (p. 121). 

Aorto-iliac disobliteration usually requires extensive 
direct arteriotomy. The abdomen is opened by a paramedian 
incision, the intestines are eviscerated into a polythene bag, 
the aorta and iliac arteries are exposed and lifted up by 
slings of fine rubber tubing so that the clamps can be applied. 
The aorta is incised, and after any red jelly-like mural throm- 
bus has been extracted, the inner atheromatous layer is 
peeled out, leaving an outer layer of media and adventitia. This procedure is carried 
down the iliac vessels until a satisfactory lumen and ‘ bleed-back * is obtained. 
Should an intraluminal thrombus extend up to the level of the renal arteries (as in 
Leriche’s syndrome), it is milked or scraped out while pressure from a thumb occludes 


Fig. 145.— -Position 
and incision for throm- 
bo-endarterectomy. 
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Fig. 146. — Shucksmith type of Cannon’s endarterectomy loops. 


the aorta and protects the renal vessels. Heparin saline is used (p. 131) for flushing 
out and filling the distal vessels. 

Alternatively, a Dacron bifurcation graft is inserted (fig. 136) as an alternative pro- 
cedure ; knitted grafts are considered to be preferable to the woven variety. 
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Other Sites of Atherosclerotic Obstruction. — The principles of arterial 
surgery can be applied to other arteries which are stenosed by the disease. 


Carotid stenosis causes transient, recurrent, and progressive * strokes ’ (hemi- 
plegia). On the contralateral side to the stroke, a carotid arteriogram will show either a 
local stenosis at the origin of the internal carotid artery, or a complete obstruction of 


that artery up into the skull, to where the 
ophthalmic artery enters as a collateral. 
Only a local stenosis is suitable for the 
disobliterationand vein-patch operation. 
Special measures may be taken to prevent 
cerebral damage occurring while the 
clamps are in place. Postural hyper- 
tension (operating with the patient tilted 
head down) can be used. A temporary 
polythene by-pass may, however, be 
required. 

Vertebral artery stenosis, causing 
basilar artery ‘ strokes ’ of giddiness 
and impairment of vision, may be 
demonstrated by retrograde brachial 
arteriography (p. 120). The stenosis, 
at its origin from the subclavian artery, 
is removed and a vein patch sutured 
into place. 



Fig. 147. — Commencement of disoblitcri- 
tion. An incision through the outer layer of 
media discloses a plane of cleavage and the core 
of atheroma and thrombus. 


Subclavian artery stenosis (p. 139) 

causes pain and a feeling of coldness in the arm and hand. Small patches of thrombus 
and atheroma break off as emboli, and occlude the arteries of the forearm, hand, and 
fingers. Resection and grafting, or disobliteration, may be performed. 

Subclavian Steal Syndrome . — If the first part of the subclavian artery is obstructed, 
the vertebral artery provides collateral circulation to the arm, and its flow is reversed, 
as is demonstrated by arteriography. The cerebral circulation is diminished, hence 
the term ‘ steal \ Clinical features include syncopal attacks, visual disturbances, 
facial paraesthesia and diminished pulse on the affected side. A Dacron bypass of the 
affected part of the subclavian artery, or thrombo-endarterectomy (rebore), relieves 
the symptoms. 

Mesenteric Artery Stenosis. — Post-cibal central abdominal pain in a patient 
with atherosclerosis elsewhere may be shown by an arteriogram (lateral view) to be 
due to stenosis of the origin of the mesenteric artery. U sually the collateral circulation 
via the inferior mesenteric artery has already been obstructed. The pain occurs so 
soon after food that the patient is afraid to eat. A by-pass graft is led from the aorta 
to the mesenteric artery, distal to the stenosis. 

Renal artery stenosis may be responsible for some cases of hypertension (fig. 119). 
If the function of the kidney is satisfactory, the stenosis may either be disobliterated or 
by-passed (fig. 148). 

Coronary Artery Stenosis. — The technique of disobliteration of a local stenosis is 
being developed. For many years surgeons have also developed procedures which 
bring a collateral circulation to the heart, e.g. cardio-omentopexy, cardio-pneumopexy, 
or the implantation of the internal mammary artery into the wall of the ventricle. 


Thrombo-angiitis Obliterans. — Juvenile obliterative arteritis (syn. 
Buerger 9 s disease) is a progressive condition (erroneously stated to be more 
common in Russian Jews), occurring in patients before the age of thirty. It 
affects mainly the lower limbs, usually terminates in gangrene, and is associated 
with severe pain and sometimes with intermittent claudication. Thickening 
and inflammatory changes in the arterial wall and veins with local thrombosis 
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may resuit in complete obstruction. There appears to be a direct relation- 
ship to tobacco consumption. 

In severe cases, gangrene of the toes and foot is followed by gangrene of the 
fingers. Even gangrene of the intestine has been recorded. 

Examination will reveal reduction of peripheral pulses. The leg blanches 
and the veins empty on elevation of the limb owing to the deficiency of arterial 
blood flow. Differential diagnosis is important in distinguishing femoro- 
popliteal thrombosis attributable to presenile atherosclerosis. Femoral 
arteriography serves to distinguish the two conditions. 

Treatment. — In early cases, conservative measures as described on p. 122, 
are taken to preserve nutrition of the limb and to keep the patient ambulatory. 
Warm stockings, avoidance of trauma to the feet, and gende exercise within 
the limit of tolerance are important. Lumbar sympathectomy should be 
performed early, in order to ease or relieve pain and promote the healing of 
ulcers. Prognosis must be guarded. Many cases, after a remarkable initial 
improvement in skin nutrition, are apt to relapse, although pain is usually 
relieved for the time. In young subjects ulceration and gangrene eventually 
necessitate amputation (p. 42). The prognosis in the young patient is 
always worse than in the older subject in whom atherosclerosis runs a less 
progressive course. Total abstinence from smoking is imperative, i.e. c You 
can have your cigarettes or your legs, but you can’t have both.’ 


Bilateral adrenalectomy and steroid therapy has been popular on the continent of 
Europe for several years. A few striking successes are claimed, and there is some 
improvement in half of the cases. 


Other types of arteritis of the distal vessels of the leg arc encountered in rheu- 
matoid arthritis, diffuse lupus erythematosis, and polyarteritis. The principles of 
treatment are similar. 

Diabetes is discussed on p. 43. 



Fig. 148. — A by-pass vein graft 
from the aorta to the left renal artery 
in a little girl with bilateral renal 
artery stenosis, causing hypertension. 
The subclavian and other arteries 
were also occluded by Takayasu’s 
artcriopathy (see text). 


Temporal arteritis or occipital arteritis , which 
is a local collagen disease causing headache and 
sometimes retinal vessel changes, may be re- 
lieved when the tender thrombosed artery is 
excised for biopsy purposes. 

TakayasiCs arteriopathy (obliterative arteritis 
of females, pulseless disease) causes narrowing 
and obstruction of major arteries and usually 
pursues a relentless course (fig. 148). 

Myxomatous Degeneration. — Instances 
of an accumulation of clear jelly (like a syno- 
vial ganglion) in the outer layers of a main 
artery have been reported, mainly in the 
popliteal artery. The lesion so stiffens the 
artery that pulsation disappears, and claudi- 
cation occurs when the limb is flexed (as on 
walking up stairs). Arteriography shows a 
smooth narrowing of an otherwise normal 
artery, and a sharp kink, or buckling, when 
the knee is flexed. Decompression, by removal 
of the myxomatous material, is all that is re- 
quired, but the ganglion may recur and require 
excision of part of the arterial wall and a vein- 
patch repair. 


M. Takayasu. A Japanese surgeon who studied in Tokyo , St. Thomas's Hospital , London, and Breslau. ( Conjoint 
1 SU6). Published paper on Takayasu*s disease in 1U0H, 
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VASOSPASTIC CONDITIONS 

Raynaud’s disease is a spasmodic condition occurring in women, which 
affects the upper extremities more than the lower. The peripheral pulses are 
normal. The condition is attributable to abnormal sensitivity in the direct 
response of the arterioles to cold. When cooled, these vessels go into spasm, 
and as a result the part becomes blanched and incapable of finer movement. 
The decreased blood flow leads to an accumulation of metabolites in the 
capillary circulation. The capillaries dilate and become filled with slowly 
flowing deoxygenated blood, the part therefore becomes swollen and dusky. 
As the attack passes off, the arterioles relax, oxygenated blood returns into 
the dilated capillaries, the hands become red and a burning sensation or 
pain is produced by increase in tissue tension. Thus the condition is recog- 
nised by the characteristic sequence of blanching, dusky anoxia, and red 
engorgement. Eventually obliterative changes may occur in the peripheral 
vessels, superficial necrosis occurs, the tips of the fingers undergo dry gan* 
grene, and the distal parts of the terminal phalanges are absorbed. Early 
cases of Raynaud’s disease must be distinguished from chilblains and vasculaf 
disturbances which are sometimes associated with the costoclavicular 
(cervical rib and the scalene) syndrome (p. 522). 

Scleroderma occurs locally in a certain number of severe cases (acro-sclerosis), or it 
may be associated with generalised or focal scleroderma. In the Tiebcrg-Wiesenbach 
syndrome, telangiectases of the face and scleroderma of the oesophagus are present. 
(Esophageal carcinoma may occur. 

Treatment. — Conservative. — Protection from cold, avoidance of pulp and 
nail-bed infections, and the use of vasodilator drugs are part of the conser- 
vative regimen that is advised for mild cases. Triiodothyronine (5 micrograms 
thrice daily) may be efficacious (Peacock). Walder reports alleviation in 
hospital by the intravenous use of low-molecular weight dextran (Rheo- 
macrodex (p. 77) combined with Heparin). 

Sympathectomy. — The immediate results of sympathectomy are good, but 
after a few months the susceptibility to cold returns, although cyanosis is not 
so severe as before the operation, and subjective symptoms are less marked. 
This partial relapse is an indication that the underlying cause of Raynaud’s 
disease is not in die sympathetic system, but is due to some abnormality in the 
smaller arteries and arterioles ; sympathectomy apparently raises the threshold 
at which spasm occurs. From the practical point of view preganglionic 
section of the thoracic sympathetic chain can be recommended as a palliative 
procedure in Raynaud’s disease, especially if performed before the onset of 
ulceration and absorption of the terminal phalanges. 

Raynaud’s Phenomenon. — Peripheral vasospasm also occurs secondarily 
to organic disease involving the main artery to a limb. Thus in the arm, 
atherosclerotic stenosis of the subclavian artery (p. 137), or cervical rib and 
the scalene syndrome (p. 522) may be responsible. Treatment is directed 
primarily to these causal lesions, though sympathectomy is sometimes 
required. 

A. Q. Maurice Raynaud , 1834-1881, Physician , HSpitaf LariboisUn , Paris, 

Joseph Henry Peacock , Contemporary . Hon. Consultant Surgeon* Royal Infirmary , Bristol. 

Denis Neville Walder , Contemporary. Professor of Surgical Science , University of Newcastle-upon-Tyne. 
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Acrocyanosis may be confused with Raynaud’s disease, but this condition is 
painless and is not paroxysmal. It occurs in young females, and the cyanosis of the 
fingers may be accompanied with paracsthesia and chilblains. In severe cases sym- 
pathectomy may be necessary, and gives good results. 

Poliomyelitis. — Old cases of poliomyelitis suffer from vasospasm. The limb, in 
which the muscles have been replaced by cuffs of subcutaneous fat, becomes cyanosed 
and painful in cold weather and chilblains and ulcers make their appearance. Sym- 
pathectomy is of value in these cases. 

Operations and Odd Injuries. — Arthrodesis of a peripheral joint and some 
injuries, e.g. crushing and frostbite, may be followed by local cold sensitivity and vaso- 
spasm. The mechanism is obscure. Sympathectomy gives relief. 

Severe chilblains (perniosis) may sometimes warrant sympathectomy. 

Sympathectomy 

Preganglionic Cervico-dorsal Sympathectomy.— (a) Supraclavicular Method 
— Through a supraclavicular incision, the clavicular part of the sternomastoid, the 
posterior belly of the omo-hyoid, and the scalenus anterior muscles arc divided, the 
phrenic nerve being displaced inwards. The subclavian artery is exposed, and the 
thyro-cervical trunk is divided. The subclavian artery is depressed and the supra- 
pleural fascia is divided, so that the dome of the pleura can be displaced downwards. 
The stellate ganglion is identified as it lies on the neck of the first rib (fig. 149). The 
sympathetic trunk is traced downwards and divided below the third thoracic ganglion. 



Fig. 149. Exposure of the right ccrvicodorsal sympathetic chain from the front. 


x. Stellate ganglion. 

2. Lower trunk of brachial plexus. 

3* Phrenic nerve displaced inwards. 

4 • Partially divided sternomastoid muscle. 


5. Divided scalenus anticus muscle. 

6. Divided posterior belly of the omo-hvoid. 

7. Subclavian artery displaced downwards. 

8. Dome of the pleura. 


All rami communicantes associated with the second and third ganglia and the nerve 
of Kuntz (a grey ramus running upwards from the second thoracic ganglion to the 
first thoracic nerve, are meticulously divided. 8 nc 

nf th A u et - h °t '~ T ^ S 3 greater ex P° s urc and facilitates the removal 
ran»Hn^ P f^ et !!i cha “ fr ° m the ^ g an ghon up to the lower fringe of the stellate 
ganglion. It tends to give better results than (a), and can be employed when (a) has 

? periscapular incision, the posterior half of the fourth or fifth rib is 

Sier&S the - lu f lg retracted - The sympathetic chain is easily 

to " d “ 8 1 the p! e ^ ra ’ rt ls ^ssected out, care being taken to avoid damage 

to the intercostal vessels, which may cause tedious haemorrhage. 

Lumbar Sympathectomy.— Using a transverse loin incision, an extraperitoneal 

Albert Kumm 1879-1957. Professor of Histology, St.Louis University , U.S.A. 
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approach is used in which the colon and peritoneum, to which the ureter clings, are 
stripped inwards so as to expose the inner border of the psoas muscle (fig. 150). 

The sympathetic trunk lies on the sides of the bodies of the lumbar vertebrae, and 
on the right side is overlapped by the vena cava. Lumbar veins are apt to cross the 
trunk superficially. The sympathetic trunk is divided on the side of the body of the 
fourth lumbar vertebra, and is traced upwards to be divided above the large second 
umbar ganglion, which is easily recognized by the number of white rami which join it. 



Fig. 150. — Left lumbar ganglionectomy. 


i. Peritoneum stripped forwards, with 4. Genito-crural nerve. 

ureter (2) adherent to it. 5. Psoas. 

3. Aorta. 6. Lower pole of kidney. 


Occasionally both sides are done at one sitting. Should a transperitoneal route be 
preferred, the colon on each side is mobilised medially by incising the parietal peri- 
toneum in the paracolic gutter. 


Bazin’s disease (syn. erythema induratum) is 
due to localised areas of fat necrosis and particularly 
affects adolescent girls who have fat legs and a 
tendency to chilblains. Symmetrical purplish 
nodules appear, especially on the calves, and 
gradually break down to form indolent ulcers, 
which leave in their wake pigmented scars (fig. 151). 
The condition slowly responds to rest, general 
treatment, and firm elastic bandages. Vitamin K 
and nicotinic acid may improve the condition by 
causing vasodilatation, and sympathectomy is 
usually curative. 

VEINS 

Thrombosis of veins is predisposed to by : 

(1) Change in the vessel wall with damage of 
the endothelium, e.g. inflammation or injury. 

(2) Diminished rate of blood flow, as occurs 
during and after operations, and in debilitating 
conditions, such as typhoid fever. 



Fig. 15 1. — Bazin’s disease. 


(3) Increased coagulability of the blood, such as occurs in infective 


conditions, or after haemorrhage. Some such blood change may be the 


Pierre Antoine Ernest Bazin , 1807-1878 . Dermatologist , Hdpital St. Louis , Paris. 
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exp lana tion of Trousseau’s sign — thrombosis of veins in association with 
visceral carcinoma. 

The results of thrombosis are as follows: 

(1) Locally. — The clot may organise into fibrous tissue, or the vein later 
becomes recanalised. Calcification sometimes follows, resulting in the 
formation of a phlebolith, so commonly seen in pelvic veins. Suppuration 
can occur, forming a localised abscess, or giving rise to pyaemia. 

(2) Distally . — CEdema may occur, the degree depending on the size 
of the vessel affected. The venous collateral circulation is soon established, 
as evinced by widespread varicosity of the superficial veins. 

(3) Proximally . — Thrombosis may extend upwards to larger veins, and 
portions of clot are liable to become detached. The resultant emboli may 
cause pulmonary infarcts (p. 681). If the portal drainage area is affected with 
infected clot, foci of infection will riddle the liver (pylephlebitis. Chap. 34). 

Superficial Vein Thrombosis (Thrombophlebitis). — Commonly 
varicose veins are affected, or a vein which is cannulated for transfusion 
(p. 90). There is pain, and the vein is a tender hard cord. The skin may 
appear dusky and inflamed. Spontaneous thrombophlebitis, which may be 
sporadic and migratory (thrombophlebitis migrans), brings to mind such 
diseases as Buerger’s disease in a young man, a visceral carcinoma (Trous- 
seau’s sign), polycythaemia, and polyarteritis. Some cases are idiopathic. The 
symptomatic treatment is by compression with a supportive crepe bandage 
or as described on p. 149. A short sharp course of penicillin (1 mega unit 
twice daily for four days) is often of value. 

As the thrombus is adherent to the wall of the vein, an embolus is un- 
usual. However, a thrombus which spreads rapidly up the long saphenous 
vein to the groin may require emergency saphenous ligation. 

Deep-vein thrombosis (phlebothrombosis) follows childbirth, operations, 
muscular violence, local trauma of any kind, immobility, and any debilitating 
illness. The thrombus may commence in a venous tributary of a main vein, 
where there are eddying currents around a valve. It extends in a serpentine 
fashion into the main deep vein where the relatively faster stream may cause a 
portion to break off and so cause a pulmonary embolus (p. 680). The pelvic 
and calf veins are more commonly implicated than others. Occlusion of a 
length of the deep femoral vein will cause painful congestion and oedema of 
the leg. If in addition there is an associated lymphangitis, the swelling will 
increase and is likely to be protracted (e.g. ‘ white leg ’ — phlegmasia alba 
dolens). Extensive deep vein thrombosis of the iliac and pelvic veins may 
cause a ‘ blue leg * (phlegmasia caerulia dolens) in which either venous 

gangrene or areas of infarction may threaten part 
or the whole of the limb (fig. 152). 

Prophylaxis. — Before operation. When pos- 
sible, grossly over-weight patients should reduce 
weight (Allison). Those over forty, rendered im- 
mobile during a period of in-patient investigation 

A rmand T rovsseau, 1801-1867 , Physician » Hdtel-Dieu, Paris, noted this sign as his own death warrant, ms it 
confirmed hts suspicion of gastric carcinoma. 

Philip Rowland Allison , Contemporary . Nuffield Professor of Surgery , University of Oxford . 



Fig. 152. — Phlegmasia 
oerulia dolens. 
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or other treatment, are less at risk if they have a spell of 2-3 weeks activity 
at home before readmission for operation. 

During operation it is essential that the venous return from the lower limbs 
is not impeded in any way. Pressure of the calf on the operating table must 
be prevented by elevating the heel on a sandbag or sorbo-rubber pad. At the 
end of an operation it is a good plan to elevate and massage the legs. 

After operation conditions which predispose to a sluggish circulation such 
as immobility of the lower limbs, dehydration, and delayed venous return 
should be avoided by massage, leg movements, adequate hydration, and early 
ambulation. Patients should not be allowed to sit out of bed with their legs 
dependant. Prophylactic anticoagulant therapy is sometimes of value, e.g. 
in fracture femur cases affecting the elderly. 

Detection of Thrombosis. — Phlebothrombosis is often symptomless, 
but there may be a complaint of pain in the affected calf. Any unexplained 
elevation of temperature or pulse-rate should arouse suspicion of thrombosis, 
especially when occurring towards the end of the first post-operative week. . 
In all cases where thrombosis is anticipated, the calves should be examined 
daily for tender areas of induration. Tenderness may be elicited along the 
course of the posterior tibial and peroneal veins. There may be pain in the 
calf on dorsiflexion (Homan’s sign). Slight swelling of the calf muscles is 
another important sign. 

Treatment of Deep-vein Thrombosis. — (a) Anticoagulants , Bandage 
and Rest. — Opinion is divided as to the best method. At one extreme, the 
whole limb is bandaged with a supportive crepe, * blue-line ’ or other elastic 
bandage, heparin is given for eight days, and the patient is kept mobile. At 
the other extreme the limb is also bandaged, but the patient remains in bed 
until the elevated temperature and the local signs abate, and anticoagulants 
are not used unless a small pulmonary embolus has occurred. A middle 
course is to employ anticoagulants, combining heparin and phenindione 
(p. 1 31), and to continue with them for three to six weeks, taking care to tail- 
off slowly at the end of the course to prevent a ‘ rebound ’ of thrombosis. 

( b ) Venous thrombectomy, e.g. with a Fogarty balloon venous catheter (cf. p. 131), is 
being practised in the acute stage of a deep venous thrombosis, and it may give 
immediate relief of pain and swelling. Anticoagulant therapy and exercises are 
commenced post-operatively. 

(c) Ligation and ‘Sieve' {‘Lattice") operations. — The repeated passage of emboli up 
the inferior vena cava may be barred in two ways. Ligation of the cava does not 
always succeed, and in the case of a woman with pelvic vein thrombosis it is necessary 
to ligate the ovarian veins, since they undergo compensatory dilatation and provide an 
alternative pathway for emboli. Ligation may also be followed by persistent oedema 
of the legs. The other method is to construct a ‘sieve’ within the lumen of the cava 
by a criss-cross dam of a monofiliament suture material. This is a success in about 
75 per cent, of cases of recurrent emboli. 

(2) Iliac Vein Compression and Obstruction (Cockett) (fig. 153 (a),(b) and (c)). 
Good venograms of the iliac and pelvic veins, and the cava, may be obtained by in- 
jection of Hypaque (diatrizoate) into the femoral vein, or into the bonemarrow via 
the greater trochanter (per-trochanteric venogram). In some patients with swelling 
of a leg (see lympheedema, p.151), the left common iliac vein or the cava is compressed 
by the over-riding aortic bifurcation. In addition thrombosis in, or a stricture of, the 
vein may be present. Operations involving the mobilisation of the aortic bifurcation, 
or direct venous disobliteration, are being tried. 

John Homans, 1877-1954. Clinical Professor of Surgery, Harvard University Medical School, U.S.A. 
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(a) (b) (c) 


Fig. 153. — Iliac vein obstruction, (a) The defect which is often seen on iliac venograms 
even without symptoms is representative of an average degree of iliac compression. 

( b ) The venogram in the acute stage of an iliac thrombosis following on iliac compression. 
This patient had an embolus a few days prior to this X-ray. The whole of the left common 
iliac vein has disappeared and there is a large bulge in the vena caval bifurcation which is 
probably the smooth edge of the residual clot. 

(c) Iliac obstruction in the chronic phase, with a block at the upper end of the left common 
iliac vein, and the typical, quite profuse, collateral circulation across to the right side. 

(/-. B. Cockett ,1'.R.C.S. .London.) 


Axillary Vein Thrombosis. — Thrombosis of the axillary vein is not un- 
common, and can occur after unaccustomed use of the corresponding arm (e.g. 
distempering a ceiling). The vein is damaged by the excessive movement 
that occurs between the clavicle and the first rib. 1 ‘ Spontaneous ’ thrombo- 
sis may be due to a pyjama sleeve becoming twisted around the axilla during 
heavy slumber, with consequent compression of the vein. The thrombosis 

results in painful congestion and oedema 
of the arm (fig. 154). As a collateral 
venous circulation develops, the symp- 
toms subside; this takes about three 
months. The extent of the thrombosis 
can be limited if heparin and phenindione 
therapy is given in the early stages. 

VARICOSE VEINS 

A vein is stated to be varicose when it 
is dilated, lengthened, and tortuous. The 
condition commonly occurs in connection 
with the veins of the leg, and also the sper- 
matic, oesophageal, and hemorrhoidal 
veins are affected. The three last conditions are dealt with elsewhere. 

iEdology. — Varicose veins are part of the penalty we pay for the adoption 
of the erect posture. Animals do not suffer from this condition. 



Fig. 154. — Infra-red photograph 
showing collateral venous circulation 
following thrombosis of the axillary 
vein. (Max Pemberton, P.R.C.S., Enfield , 
London .) 


1 Henry the Fourth of Navarre (1553-1610) led his army into the battle of Ivry, shouting 
‘ rally round the white plume of Navarre \ He used his sword to such good effect that he 
could not use his arm for six weeks, and probably had an axillary vein thrombosis. 

Frank Bernard Cockett , Contemporary, Surgeon , St, Thomas* t Hospital , London . 
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The Venous Pump. — In the human, the return of venous blood from the 
lower limb to the heart requires a pump equipped with non-return valves. 
The pumping action is provided by the muscles. Their tone and contrac- 
tions, acting within the strict confines of the encircling deep fascia, squeeze or 
milk the blood in the direction insisted upon by the valves, i.e. towards the 
heart. Therefore a congenital paucity of valves, muscle weakness and wast- 
ing, or deep fascia stretching, will impair the function of the pump. Con- 
sequently, the whole weight of the column of blood from the legs to the heart 
is exerted on the valves (up to pressures of 90 mm. Hg), particularly on those 
g uarding the communications between the superficial and deep venous 
systems of the leg (blood in the superficial system normally flows into the deep 
veins). The main valves affected are the sapheno-femoral lying at the 
junction of the long saphenous and common femoral veins (leading to dilata- 
tion of the long saphenous system), and the sapheno-popliteal (leading ta 
dilatation of the short saphenous system). However, varices may commence 
at the site of any incompetent communicating vein. 



Fig. 155. — The 
sites of communi- 
cating veins be- 
tween the deep and 
superficial (long 
saphenous) veins. 
The short saph- 
enous vein has 
similar communi- 
cations on the lat- 
eral side of the 
tendo achilles. 


either alone or in conjunction with one of the above 
(fig- 155 )- 

When these valves become incompetent, as they even* 
tually must, there is a high pressure leakage of blood into 
the superficial system (fig. 156). The main superficial 
veins possess muscular walls which in some cases prevent 
the varicosity which affects mainly the intercommuni- 
cating network of 


veins. 

Varicosity is also 
predisposed to by 
any obstruction 
which hampers 




FlO. 156. — An '*f 

incompetent com- 
munica ting vein 

(C.V.), femoral Fig. 157. — Varicose veins of the legs 

vein (F V ), inter- and trunk in a giant cavernous haeman- 

nal saphenous gioma. Arteriography did not reveal 

vein (I.S.). an arteriovenous fistula. 


s . p . s . — 10 
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venous return, e.g. tumours and pregnancy, and by thrombosis of the deep 
veins. 

Varicose veins occurring below the age of twenty may be due to congenital 
arteriovenous fistula, or an extensive cavernous hsemangioma (fig. 157). 

Symptoms occur in connection with varicose veins only when there is a 
retrograde flow, and they depend on the extent of the back pressure. The 
commonest is a tired and aching sensation, felt in the whole of the lower 
leg, and especially in the calf, towards the end of the day. Sharp pains, when 
present, are localised to the site of the varices, and are especially noticeable 
in grossly dilated thigh veins. The ankle may swell towards evening, or- 
the skin of the leg may itch. Some patients suffer from cramp in the calf 
shortly after retiring to bed ; this is due to a sudden change in the calibre of the 
communicating veins which stimulates the muscles between which they pass. 1 

Examination. — The condition may be widespread in both legs, or a single 
varix is sometimes present. If this is situated close to the saphenous opening, 
it is called a ‘ saphena-varix *,* and it is readily distinguished from a femoral 
hernia on account of the characteristic thrill when the patient coughs, or if the 
vein below is tapped with a finger. 

The examination of the varices is most important, for upon it depends the 
success, or failure, of treatment. The aim is to locate the site of the incom- 
petent superficial-deep valves (fig. 155), remembering that if an incompetent 
valve is present the venous flow is retrograde, so that veins when emptied 
fill from above; normally they fill from below. The examination, based 
upon the test described by Brodie (1846) and Trendelenburg (1890), involves 
what has aptly been described as ‘ the intelligent use of the tourniquet \ 

Brodie-Trendelenburg Test. — Briefly, the patient lies upon his back and raises his leg 
to empty the veins (fig. 158A). A venous tourniquet is applied just below the saphe- 
nous opening (fig. 158B), and he stands up (158c). The constriction is then released 
(158D). If the sapheno-femoral valve is incompetent, the veins fill immediately from 



(a) (B) (c) (D) 

Fig. 158. — The Brodie-Trendelenburg test (see text). (Dr. 5. M. Rivlin , London.) 


1 Quinine dihydrochloride (200 mg.), taken on retiring, is often efficacious in relieving 
night cramps. 

a The word ‘ saphenous * is of Arabic derivation and means ‘ seen easily \ 

Sir Benjamin Collins Brodie , 1 783-1862. Surgeon, St. George's Hospital, London. 

Pnedrich Trendelenburg, 1844-1924. Professor of Surgery, Leipzig. 
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above ; if not, the veins fill slowly from below. The veins may fill rapidly from above, 
even though the tourniquet has not been released ; this means that the varices are in 
communication with a perforating vein (one is commonly present in the lower third of 
the thigh), or the sapheno-popliteal junction is incompetent. In this case, the tourni- 
quet test must be repeated, with application at successively lower sites on the thigh and 
leg, until the point of origin is shown by prevention of the abnormal direction of flow. 

Treatment. — (i) Palliative treatment is required for varicose veins in 
pregnancy, and for patients who do not wish for, who are unfit for, or who are 
waiting for, operation. The veins are supported by elastic stockings or 
crepe or elastic bandages. 

Rowden Foote describes how a patient with an aching leg used to obtain relief by 
employing the Brodie-Trendelenburg manoeuvre. If he laid down, elevated his leg, 
and then pressed hard in his groin, the veins remained empty when 
he stood up, and the aching was relieved. 

(ii) Inflection . 1 — The injection of chemical sclerosants, 
such as monoethanolamine oleate 2 5 per cent. (Ethamolin), 
or sodium tetradecylsulphate 3 per cent. (Sotradecol or 
Trombovar) acts by damaging the intima of the vein so that 
a thrombosis, and later sclerosis, develops. Intimal damage 
will take place only whilst the sclerosant is able to act in 
sufficient concentration; as soon as it is diluted by the blood 
in the deep veins the effect is lost. If an excess of the 
sclerosant is injected at one site it may reach the deep veins 
in sufficient concentration to initiate a thrombosis before it 
becomes sufficiently diluted to render it harmless. The 
minimum fully effective dose for a sclerosant should always be 
known, and should not be exceeded at any one site. Indi- 
cations . — Unless careful attention can be paid to the detail 
of giving a course of injections (see below), injection treat- 
ment is limited to : (a) As a ‘ follow-up 5 for small veins which 
persist after an interval of two months following stripping, 
and ( b ) possibly for cosmetic reasons. 

Technique . — In order to make the venous occlusion permanent, 
injections must be given into an empty vein, so that wall adheres to 
wall with no intervening blood clot and thrombosis which will cer- 
tainly recanalise. The needle is inserted into the vein with the 
patient standing, but the injection is given with the patient lying Bandage and pres- 
down with the leg elevated. A sorbo pad is then put over the site s p re i* 1 the injec- 
of the injection, and if necessary along the length of vein (fig. 159), tio1 } treatment of 
and it is maintained by pressure bandage and a stocking overall for ^ «?°and^iie am- 
six weeks (Fegan). Injections are also given at the site of the per- bulatory treat- 
forating veins as delineated by the Brodie-Trendelenburg test ment Q f thrombo- 
(above) and at the maximum site of tenderness. phlebitis (p. 142). 

The maximum dose at any one time and any one point is 2 ml. 

It is usual to commence treatment with a test dose of 1 ml. so that the extent of the 
local reaction may be gauged and the dose modified as necessary. 


1 A word of warning is necessary in this era of the contraceptive pill. While it is still not 
proven that the incidence of spontaneous deep vein thrombosis is related to the taking of 
* the pill caution should be exercised before giving sclerosant injections to a woman practis- 
ing this form of family planning. Fatal thrombo-embolism has been reported. 

1 Strange to relate, Mother Nature has, from the days of the primeval swamp, provided 
this substance from ? platelets in the actual chemistry of thrombosis. 

Robert Rowden Foote, Contemporary. London. 

William George Fegan , Contemporary. Lecturer in Surgery , Trinity College, Dublin. 
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(iii) Operations for Varicose Veins 

Ligation Procedures.— The basic principle of the operative treatment of 
varicose ve ins is the ligation and division of those veins into which the high- 
pressure leak from the deep venous system has primarily occurred. Almost 
always this means ligation of the long saphenous vein where it enters the 
femoral vein (sapheno-femoral flush ligation). A flush ligation proximal to 
any tributaries is essential, otherwise a recurrence is inevitable (fig. 160). 



Fig. 160. — Tributaries (T.) must be ligated as well as the long saphenous 
vein (L.S.) flush with the femoral vein, otherwise a collateral circulation 
(C.C.) develops. 

Should the short saphenous vein be the site of a high-pressure leak, it must 
be exposed in the popliteal fossa and ligated, proximal to any superficial 
tributaries, close to or flush with the popliteal vein. 

In other instances of incompetent valves (or ‘ blow outs *) of the commu- 
nicating veins (fig. 155), they must be ligated under the deep fascia (p. 150). 

Technique. — An oblique incision is made just below the groin, commencing over 
the pulsation of the femoral artery and extending some 6 to 7 cm. medially. The 
proximal portion of the long saphenous vein is exposed and traced to the femoral 
junction, which may lie 1.25 cm. deep to the fossa ovalis, dividing and ligating all 
tributaries encountered on the way. It is then tied flush with the femoral vein. 

Stripping. — This procedure is ancillary to ligation, and is a method whereby the 
main veins of the superficial system (long or short saphenous) can be removed, 
in order that the remaining varicosities of the superficial network will thrombose and 
be permanendy occluded. 

After juxta-fcmoral ligation of the long saphenous vein and ligation of its tributaries 
a metal stripper is introduced into the vein near the internal malleolus (fig. 161). The 

stripper is threaded upwards to emerge from the 
proximal end of the vein, the leg is elevated, and 
the vein avulsed by traction. Bleeding is con- 
trolled by pressure bandages applied from below 
upwards as the stripper is withdrawn. The 
wounds are sutured, and the patient is ambulatory 
the following day. If advisable, an incision over 
the popliteal fossa permits stripping of the short 
saphenous vein, after it has been ligated at its entry 
into the popliteal vein. 

Contraindications to Injection and Opera- 
tive Treatment 

( a ) Acute Infective Thrombophlebitis . — At least 
Fig. 1 61. Myer s vein stripper. three months should be allowed to pass, after this 

has completely subsided, before injecting. 

( b ) Deep Thrombosis . — Due to any cause and revealed by a history of prolonged 
confinement to bed with a painful swollen leg. Perthes* test is informative if doubt 
exists regarding the patency of the femoral vein. The saphenous vein is occluded 
by a tourniquet applied immediately below the saphenous opening, and the patient 
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walks 15 to 20 yards (13*5 to 18 metres). Normally, the veins below the constriction 
become less obvious, but if the communicating veins or the femoral vein are obliter- 
ated, these subcutaneous veins become engorged. 

(c) Pregnancy and pelvic tumours . 

COMPLICATIONS OF VARICOSE VEINS 

Thrombophlebitis of superficial veins reveals itself as a reddened, tender cord 
in the subcutaneous tissues. Ambulatory treatment is safe and convenient. Strips 
of foam rubber or P.V.C., the edges of which are bevelled, are laid over the inflamed 
vein, and an inch (2*5 cm.) above it a double thickness is placed transversely. The leg 
is then bandaged with an elastic bandage (fig. 159). The strapping is removed after a 
fortnight. This procedure gives immediate relief, and it need be renewed only if 
tenderness persists. 

Eczema (chronic dermatitis) may follow minor trauma or to the patient scratching 
his itching skin due to the extravasation and break-down of red-cells in the affected 
area. It may be an allergic manifestation resulting from ointment or strapping 
applied for treatment. The condition is treated before dealing with the varices, by 
the application, twice daily, of an ointment containing zinc oxide and coal tar. As 
soon as the skin is healthy, the varices should be 
treated, otherwise a recurrence of the itching predis- 
poses to a further exacerbation. 

Venous ulcers 1 occur either in connection 
with varicose veins (fig. 162), or follow deep- 
vein thrombosis in which recanalisation of the 
deep vein has occurred, but the valves are either 
no longer apparent or competent. Venous stasis 
is the underlying cause of both types. It is im- 
portant, firstly, to be sure that the ulcer is not an 
ischaemic ulcer due to atherosclerotic arterial 
obstruction, arteritis (p. 138), or syphilis (p. 27). 

Secondly, it is important to differentiate between 
these venous ulcers, for whereas a varicose ulcer 

responds promptly to ambulatory treatment or J!} 0 \ 162.— Venous ulcers 
*, , , . 1 • « with pigmentation of skin and 

operation (see below), post-thrombotic ulcers are talipes equinus deformity. 

refractory to treatment, and may require bed-rest 

with possibly excision and skin grafting. Carcinomatous changes may occur 
in a chronic ulcer (fig. 49). 

A deep venogram is particularly useful in difficult cases, as it will show 
the patency and the size of the lumen of the deep veins, the presence of 
valves, and the existence of high-pressure leaks in the calf: — 

A fine rubber tourniquet is applied just above the malleoli to occlude the superficial 
veins. An injection of 20 to 30 ml. of 45 to 65 per cent. Hypaque (sodium diatrizoate) is 
made into a superficial vein of the foot, via a fine polythene cannula. (A test injection 
is, of course, given first, p. 120). The contrast medium is thus forced into the deep 
veins, and serial X-ray exposures are made of the whole leg. High-pressure condi- 
tions are simulated by tilting the patient into the semi-vertical position or pinching the 
nostrils and endeavouring to expire forcibly. 

Treatment. 

(a) Bisgaard method. Almost any venous ulcer can be healed by elevation, 
b andaging , exercises, and massage. A physiotherapy department can be most helpful 
in applying the Bisgaard treatment, which consists of: 

(1) Massage in elevation to the whole leg and particularly to soften the indurated 
area round the ulcer. 
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(2) Passive movements to maintain the mobility of the foot and ankle. 

(3) Active movements to the calf muscles in elevation, and in standing (with 

bandages on). , 

(4) Teaching correct walking, placing heel down first and using the calf muscles to 
lift the heel of the back foot, giving ‘spring’ to the walk and therefore improving the 
venous pump (p. 145)* 

(5) A firm elastic (e.g. ‘ blue line ’) bandage is applied spirally from the base of the toes 
to the knee, so that movements in walking alternatively stretch and relax the bandage 
and produce an added pumping effect. 

(b) Bandage and elevation. Without facilities for Bisgaard treatment, reliance 
is placed upon the use of compression bandaging (e.g. wet ‘ Viscopaste ’ type, or 
a firm spiral of elastic bandage over a suitable dressing). Proper bandaging 
reduces the local oedema and aids the muscular component of the venous pump 

(p. 145). The patient should sleep with the foot 
of the bed raised (fig. 163) and periods of high 
elevation of the leg are to be strongly encouraged (fig. 
164). A ‘ wet 9 
bandage cannot 
be wound spirally 
Fig. 163. — Sleeping with round the leg 

the foot of the bed raised. without the bias 

of the weave cut- 
ting into the skin. It must be applied in many en- 
circling and overlapping strips . Often a pi ece of 
felt, with bevelled edges and cut to a size larger 
than the ulcer, is interposed in the bandage, over 
the ulcer, to reduced the local oedema which so 
often retards healing. A cr£pe bandage is put 
on over the ‘ wet ’ bandage. The patient is in- 
structed to continue his usual work, and to wash off any discharge which may per- 
colate through the bandage. 

The first application is removed after one week, and thereafter the bandage is 
renewed at fortnightly intervals until the ulcer is healed. The area of the ulcer should 
be measured at each visit, so that the decrease in size can be recorded. 

( c ) Subfascial Ligation (Cockett & Dodd Operation). — Most venous ulcers are due 
to incompetance of perforating veins on the inner side of the ankle (fig. 155). There- 
fore, when the ulcer has healed, the perforating veins should be identified and divided 
through an incision in the lower half of the leg 2*5 cm. behind the posterior border 
of the tibia. The veins, which may be enormously dilated, are best secured by exposing 

them beneath the deep fascia. If necessary the sap- 
henous veins are also dealt with, as already described. 

An indolent ulcer is sometimes best treated by 
excision and skin grafting (p. 114). In order to 
avoid oedema, pressure bandages must be worn 
for a few weeks after the operation. 

Haemorrhage from a ruptured varicose vein 
is usually profuse. Elevation of the leg and the 
application of a firm pad and bandage easily 
control the bleeding. On no account should a 
tourniquet be used (p. 70). 

Calcification occasionally occurs in veins which 
have been varicose for many years (fig. 165). 

Periostitis occurs in long-standing cases if the 
ulcer is situated over the tibia. 

Talipes equinus may result from a long-standing ulcer. The patient finds that 
walking on the toes relieves the pain, and after some years the tendo Achillis 
becomes contracted. Cases usually respond to remedial exercises. The Bisgaard 
treatment should prevent this complication. 

Harold Dodd, Contemporary. Surgeon, Homoepathic Hospital , London . 



Fig. 165. — Calcified varicose 
veins, with periostitis of the 
tibia. 



Fig. 164. — High elevation of the 
leg, using a chair. 



CHAPTER 9 

LYMPHATICS AND LYMPH NODES 


Acute lymphangitis is caused by infection spreading from a wound in the 
drainage area of the involved lymphatic vessel. The infection is usually 
limited by the lymph nodes immediately proximal to the site of infection, 
where an abscess may form, but occasionally infection by-passes a group of 
lymph nodes and affects those at a higher level. Thus, in the case of an 1 
infected foot, the abscess may form in the external iliac lymph nodes instead; 
of the groin, and because the wound itself has sometimes healed and been? 
forgotten by the time the mass appears, it may be mistaken for an appendix 
abscess. Lymphangitis from hand infections is described on p. 160. f 


Fig. 166. — Acute lymphangi- 
tis of the arm. Red streaks and 
blushes external from the in- 
fection on the forearm up to the 
axilla. 



Acute lymphangitis is characterised by the appearance of red blushes and 
streaks in the skin, corresponding to the inflamed lymphatics (fig. 166). The 
streptococcus is the common infecting organism. Toxaemia is often severe, 
and is the greater the more proximally the lesion has extended. Permanent 
lymphatic occlusion may follow acute lymphangitis, leading to persistent 
oedema. 

Treatment consists of bed rest, with the affected limb comfortably 
elevated, and giving penicillin, which usually causes rapid resolution. Only 
when suppuration is present should an incision be made. 

Chronic lymphangitis may follow one attack, or more commonly, repeated 
attacks of acute lymphangitis, usually due to the haemolytic streptococcus or staphy- 
lococcus pyogenes. Tuberculous lymphangitis also occurs and may be seen in the 
neck, when the lymph nodes are matted together, and in the groins when it may pro- 
duce chronic lymphatic obstruction and elephantiasis. 

LYMPHtEDEMA (and ELEPHANTIASIS) 

Lymphangiography has solved many of the problems concerning lymphatic 
oedema. Patent blue dye is injected into die web between the toes, thus showing up 

Olof RUdbeck, 1660-1702, Anatomist, Uppsala, Sweden, first described the lymphatic system. 
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the lymphatics on the dorsum of the foot, which are exposed, cannulated, and then 
injected with a radio-opaque solution (ultra-fluid lipiodol) in order that the deeper main 
trunks in the leg may be visualised on X-ray (Kinmonth and Taylor). The method 
requires patience and practice. 


Lymphcedema is caused by the accumulation of fluid in the lymphatics. 
In the limbs it affects mainly the subcutaneous tissues where there is an in- 
crease both in the stagnant lymphatic channels and in the supporting fat. 

The cause of the lymph stasis is either con- 
genital or acquired. 

(a) Congenital malformations (primary 
lymphcedema, fig. 167), which may be of 
three varieties : 

(i) Aplasia — the main subcutaneous trunks 
fail to develop. The dermal lymphatic plexus 
is dilated. 

(ii) Hypoplasia — the main subcutaneous 
trunks are few and underdeveloped. 

(iii) Dilated and varicose lymphatic trunks 
— this may be associated with congenital 
arterio-venous fistula, and also with ‘ chylous 
reflux ’ (p. 153). 

( b ) Acquired obstruction (secondary 
lymphcedema). The cause of this may be: 

(i) Trauma, e.g. the removal of axillary 
lymphatics in radical mastectomy. 

(ii) Repeated acute infection, as in those 
who go about barefoot. 

(iii) Chronic infection, e.g. tuberculosis, filariasis 1 (p. 34), and fungus 
infection. 



Fig. 167. — Primary lymph- 
ccdema of the right leg. 


(iv) Obstruction by malignant disease. 

Whatever the cause, the stagnation in the lymph stream is usually followed 
by recurrent infection. Each such attack makes the obstruction worse until 
the leg becomes grotesquely swollen, the skin folded and wrinkled and coars- 
ened (like that of an elephant) with brown areas of dry undesquamated kera- 
tin. Ulceration eventually follows. 

The congenital variety is either hereditary or familial (Milroy’s disease). 
The oedema may be in one or both legs. It may start at birth (Lymph- 
oedema congenita), or at puberty (L. prascox), or in adult life (L. tarda). It 
continues throughout life and does not of itself produce any constitutional 
disturbance. 


Differential Diagnosis. — Bilateral oedema of the legs always requires an examina- 
tion to exclude cardiac, renal and metabolic (hypoproteintemia) causes. Unilateral 
lymphcedema may be confused with that caused by deep vein thrombosis or com- 
pression, particularly of the iliac veins on the left side (figs. 152, 153 and p. 142). 


1 Sir Patrick Manson, 1844-1922, discovered the filaria in China in 1877. The organisms 
may be discovered microscopically in a nocturnal blood smear. 


John Bernard Kinmonth, Contemporary. Professor of Surgery, University of London (St. Thomas's Hospital). 
Gerald William Taylor, Contemporary. Professor of Surgery, University of London (St. Bartholometo’sHospital). 
U 1 1 ham F. Mtlroy t 1X55-UU2, Professor of Clinical Medicine , University of Nebraska , described the condition tti 
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Treatment. — i. Palliative. — For the attacks of inflammation, prolonged 
bed-rest, elevation, and the appropriate antibiotic are important. Even in 
between attacks, the patient should sleep with the foot of the bed raised and 
may require to use elastic pressure — preferably of the spiral type (e.g. ‘ blue 
line ’ elastic bandage). Intermittent diuresis, induced by modem diuretic 
drugs, also is helpful. 

2. Surgery is reserved for those with severe disability. The most useful 
of many surgical procedures is the removal of all the abnormal subcutaneous 
tissues and the covering of the exposed deeper tissues with a split skin graft 
(flaying operation). Operations seeking to divert the lymph flow (a) through 
the deep fascia by removing strips of it (Kondoleon’s operation) or ( b ) across 
the obstructed zone by a skin pedicle bridge, have failed. This is partly 
because the great mass of abnormally thickened subcutaneous tissue still' 
remains. 

Chylous Reflux. — Lymphangiography has shown that in some cases of lymph- 
oedema there is a backflow of milky chyle from the cisterna chyli, there being dilated 
lymphatics, resulting in cutaneous chylous vesicles and fistula: on the limbs. Ligation 
and excision of the lymphatics on the posterior abdominal wall may cure the reflux, 
though lymphocdema persists. A few cases have hypoplastic lymphatics and hypo- 
proteinaemia. 

LYMPHANGIOMA 

There are two types : 

Capillary Lymphangioma. — Localised congenital anomalies may be 
composed of capillary-like lesions in the skin. They are brownish papules or 
wart-like excrescences. On examination with a 
lens, small vesicles can be seen, which are 
lymphatic naevi. 

Cavernous lymphangioma is often associ- 
ated with the preceding variety, and consists of 
masses of lymphatic cysts, particularly in the 
neck or axilla, the condition being termed a 
cystic hygroma (fig. 168 and p. 520). 

A similar lymphangiectatic condition may 
affect the lips (macrocheilia) or the tongue 
(macroglossia) producing sometimes gross soft 
tissue enlargement. 

LYMPH NODES 

Acute Inflammation. — Lymph nodes, 

draining any area where there is acute infec- 
tion, will also become inflamed. This has been discussed at the beginning 
of the chapter. 

Chronic inflammation is either simple (pyogenic) or specific. 

1. Simple Lymphadenitis. — Chronicity is present because of persistence 
of infection, such as occurs in recurrent tonsillitis or pediculosis capitis; or in 
inefficient treatment with antibiotics. The treatment is to remove the cause 
and attend to the general health of the patient. 



Fig. 168. — A cystic hygroma. 

(.Harold Rogers, F.R.C.S., Belfast.) 
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2. Specific Lymphadenitis 

(a) Tuberculous lymphadenitis is common in children and young 
adults, particularly those who have been in contact with open human tuber- 
culosis or who drink infected milk. 1 It also occurs in the aged. The cervical 
lymph nodes are most often seen to be enlarged, but the remnants of disease 
may be observed in the mediastinal and mesenteric lymph nodes as the 

speckled calcification on routine 
X-rays (fig. 169). Axillary lymph 
nodes may be involved by spread 
from the mediastinum. 

Tubercle bacilli most commonly 
reach a lymph node by lymphatics, 
when tubercles first form in the 
cortex. Blood-borne infection some- 
times occurs, in which case the 
medulla of the lymph node is the 
first part to be affected. Micro- 
scopically, endothelial cells are in 
evidence, and giant cells are commonly seen with many nuclei arranged 
round the periphery like a horseshoe. 

The stages of infection show most clearly in the neck. From the tonsillar 
portal of entry the infection spreads by the lymphatics to the nearest lymph 
node. If resolution fails and the disease spreads, several lymph nodes are 
involved. They coalesce and break down to form caseous tuberculous pus, 
which may perforate the deep fascia and present as a fluctuant swelling on 
the surface (collar-stud abscess) (fig. 170). The skin is at first cold or white. 



Fig. 169. — Extensive calcification of cervical 
lymph nodes. 



Primary focus Solid lymph nodes Caseous ljranph Collar-stud abscess Tuberculous sinus 
(clinically discrete) nodes (clinically 
a matted mass) 


Fig. 170. — A summary of the natural history of tuberculous lymphadenitis. 


but later becomes red (fig. 171), breaks down, and forms a sinus which if 
ignored will remain unhealed for years. From each of these stages resolution 
may take place with calcification (if caseation has occurred), and with much 
scarring (if sinuses have formed). 

Treatment. — (i) Attention to nutrition and general health. 

(ii) Tuberculous material is aspirated for culture and drug sensitivity tests. 
(A specimen must be obtained before the anti-tuberculous drugs are started.) 


Tuberculosis has now been eradicated from cows in Great Britain. 
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(iii) Anti-tuberculous drugs are given immediately 
after the aspiration. 

(iv) When the patient’s condition begins to im- 
prove, breaking down tuberculous lymph nodes must 
be removed, because the drugs will not reach the 
organisms in the avascular caseous material. 

(b) Syphilitic adenitis can occur in any stage of the 
acquired infection. ‘ Shotty 9 lymph nodes in the groin 
associated with a genital chancre are characteristic. During 
the secondary stage a generalised enlargement of lymph 
nodes occurs. Especially noticeable are those above the 
internal epicondyles and along the posterior border of the 
stemomastoid. In the tertiary stage a gumma may occur 
in a lymph node, but is a curiosity. More commonly the 
lymph nodes enlarge as a result of secondary infection from 
a broken-down gumma. 

Glandular Fever (syn. infective mononucleosis). — This is an acute virus infection, 
and variable in its manifestations. The incubation period is from five to fourteen days. 
The usual clinical manifestations are enlargement of lymph nodes, which are elastic 
and slightly tender, associated with an irregular fever. A sore throat, splenic enlarge-* 
ment and a rash are not uncommon. Examination of [the blood reveals an absolute 
and relative lymphocytosis, and an unusual concentration of sheep-cell agglutins (the 
heterophile antibody of the Paul-Bunnell reaction). The condition may be mistaken 
for acute leukaemia or lymphadenoma, but blood examination is diagnostic. Treat- 
ment is symptomatic, and recovery is the rule, although it may be some months before 
the lymph nodes return to normal. The patient should be isolated while symptoms 
persist. 

THE RETICULOSES 



Numerous progressive diseases arise from neoplastic change in the 
various elements of the reticulo-endothelial system. In general, the less they 
are histologically differentiated, the more rapidly do they grow. In addition, 
they may start as slowly growing well-differentiated lesions and then become 
rapidly growing and more primitive as time goes on (‘ drift-back ’). There is 
a great deal of variation in the histological types and no rigid classification is 
entirely satisfactory. The following diagram gives a possible classification, 
and summarises this paragraph. 


The Lipoidoses PRIMITIVE MESENCHYMAL CELL 
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These diseases may either present as lymph node enlargement, or in the 
systemic form when virtually any structure can be affected. The lymph 
nodes are usually enlarged as one group, though other groups (e.g. Hodgkin’s 
disease) may be affected. The nodes are discrete and elastic, being more 
rubbery in Hodgkin’s disease and follicular lymphoma, but larger and softer 
in lymphosarcoma and reticulosarcoma. Tuberculous nodes classically 
are matted together by periadenitis, but may be discrete in early cases and 
in the senile form. 

Diagnosis. — The clinical examination includes palpation of other groups 
of lymph nodes, and the abdomen for the presence of an enlarged spleen or 
liver. Investigations include X-ray of the chest (? mediastinal lymph 
nodes) and a full cytological examination of the blood ( ? leukaemia). A 
biopsy of an easily accessible lymph node should not be delayed. It is best 
to perform this under a general anaesthetic. The groin is avoided, if possible, 
as histology of the nodes is often complicated by inflammatory changes. 

Hodgkin’s disease is now described as an example: 

Hodgkin’s Disease (Lymphadenoma) 

Pathology. — On macroscopical section the involved lymph nodes are fleshy, 
pinkish grey in colour, and as there is no periadenitis they are discrete. 

The spleen is the seat of ‘ hard-bake ’ infiltration, by which is meant that its cut 
surface resembles toffee containing almonds. In nearly all cases coming to necropsy, 
metastascs are present in the long bones. Histologically, the picture varies with the 
stage of the disease. At first there is a proliferation of leucocytes, which is followed by 
the appearance of pale round endothelial cells. Characteristic giant cells (Sternberg- 
Peed) are often in evidence; these contain two or more pale nuclei which overlap each 
other (‘ pennies on a plate ’)• Plasma and eosinophil cells are usually to be seen. There 
is a fine fibrosis throughout, and the structure of the normal lymph node is lost. 


Clinical Features. — It is commoner in males, and usually affects young 
adults, but cases vary widely as regards age incidence and virulence. Oc- 



casionally, and especially in children, the expectation 
of life is merely a matter of weeks, the associated 
irregular and often high temperature leading to errors 
of diagnosis. 

More commonly the patient first notices a painless 
swelling, e.g. in the supraclavicular region (fig. 172), 
associated with malaise and an irregular temperature. 
Pressure effects, due to deep nodes, especially medi- 
astinal, e.g. obstruction to the superior vena cava, 
may follow, or occasionally cause the first symptoms. 
On examination the nodes are discrete, painless, and 
rubbery in consistency. The spleen is enlarged, but 


Fig. 172.— Hodgkin’s rare ty enough to be easily palpable. Fig. 173 shows 

disease. Diagnosis con- the various sites in which the disease presents. In 

Swfon^ofrSijh the later sta s es most o^ 3118 “ the body become 
node. affected, and irregular rises of temperature occur 


Thomas Hodgkin , 1798-1866, described seven cases of this affliction while he was Curator to the Museum , but he 
failed to obtain the tost of Phvsici in to Guy*s Hospital , London. 

Karl Sternberg, 1872-1936. Pathologist, Germany. 

Dorothy Reed , Contemporary . Pathologist, Johns Hopkins Hospital , Baltimore, U.S.A. 
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during exacerbations. The periodic bouts of temperature (Pel-Ebstein), 
traditionally and erroneously associated with Hodgkin’s disease, were due to 
undulant fever, but irregular elevations of temperature do occur. Osseous 
involvement and pathological fractures are not uncommon, and an X-ray 
reveals areas of rarefaction in affected bones which resemble multiple mye- 
lomas. Death is usually due to the resultant anaemia. 

Blood examination reveals a secondary anaemia, with occasionally slight 
eosinophilia, and serves to distinguish other conditions, e.g. lymphatic 
leukaemia. Excision of an appropriate node usually clinches the diagnosis. 


Lesser-knozvtt Symptoms. — Pru- 
ritus, unassociated with eruption, 
is a frequent early symptom. It 
occurs some time in the course 
of the disease in 25 per cent, 
of cases. Pain induced by im- 
bibing alcoholic beverages is a 
firmly established, but unexplained, 
symptom that is not infrequent, and 
is sometimes the first symptom of 
this fell disease. The pain, which 
is acute and lasts about twenty 
minutes, is located most often in the 
thorax; at other times it is experi- 
enced in the site of obvious lymph- 
adenopathy. Late in the course of 
the disease intraosseous metastases 
give rise to bone pain in 20 per cent, 
of cases. 



Fig. 173- — Showing the position of the lesion 
treatment Ol the Keticu- when ^ patient was seen first. In 14 per cent. 

loses. — Nowadays this usually of cases more than one region was involved, t Baker 
rests with radiotherapy and 

chemotherapy. Other than for biopsy, surgery is not often employed, though 
if Hodgkin’s disease is confined to one group, a successful ablation may be 
possible. Lymphosarcoma is often dramatically radio-sensitive and the five- 
year cure rate for localised disease in the neck is 70 per cent. Up to 50 per cent. 

five-year cures have been ob- 
tained in Hodgkin’s disease 
and reticulosarcoma (fig. 
174 )- 

Chemotherapy is used for 
the palliation of generalised 
disease as it may produce 
some remissions. Nitro- 
gen mustard, which gave 
severe reactions, has been 
replaced in turn by chloram- 
bucil and methyl-hydra- 

Fig. 174. — Reticulosarcoma of the parotid, which Zin !” ... , _ 

responded to radiotherapy. Steroid therapy in the form 



1 Pieter K. Pel , 1852-1919. Professor of Medicine , Amsterdam, Holland. 
Wilhelm Ebstein , 1836-1912 . Professor of Medicine , Gottingen , Germany. 
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of prednisolone 10 mg. q.d.s. is often very helpful to the patient s morale, and 
improves the blood picture. It may also relieve itching. Blood transfusion 
to 100 per cent, is desirable in any degree of anaemia. 



Fig. 175.- 


-Burkitt tumour. 

London.) 


(Dr. Dents Burkin 


Malignant Lymphoma of Africa (Burkitt Tumour) (fig. 175).— The aetiology 
is of special interest. This rapidly growing tumour is the commonest tumour in 

children aged between 3-9 years living in 
the equatorial regions of Africa, in low- 
lying country and where the annual rainfall 
is not less than 20 inches and the mean 
temperature of the coldest month of the 
year is not less than 6o° F. This aetiological 
environment corresponds with that of 
trypanosomiasis and yellow fever and it is 
believed that a mosquito is the vector of a 
cancer-producing virus of the herpes type. 
A similar tumour has been encountered 
in the equatorial regions of S. America. 
Other evidence to support the viral theory 
Is that babies under eighteen months are 
immune (natural immunity from the 
mother), that the disease is uncommon 
^ after puberty (active immunity), and that 
immigrants to the endemic area may con- 
tract the disease. 

Clinical and Pathological Features . — The 
rapidly growing, soft and relatively pain- 
less tumour is of multifocal origin with a 
predilection for the jaws and abdominal 
viscera (mainly kidneys and ovaries). Other 
parts of the skeleton and other viscera 
may be affected, but peripheral lymphadenopathy and involvement of the spleen is 
unusual. The jaw tumour, which is osteolytic, invades the orbit and the mouth ; the 
eye is displaced and the teeth drop out. Paraplegia is caused by compression of the 
spinal cord by the growth invading the vertebral canal. On microscopic section 
dense masses of darkly staining primitive lymphoid cells interspersed with large clear 
histiocytes give an appearance, under low power magnification, of a ‘ starry night \ 
Treatment. — Remissions, some prolonged 
and a few permanent, are achieved by cyto- 
toxic chemotherapy, e.g. cyclo-phosphamide 
or methotrexate. The best results are ob- 
tained if treatment is commenced as early as 
possible and if the dose of the drug is not such 
as will suppress the immunological response 
of the patient to the causal virus. The 
tumours are also radiosensitive, but facilities 
are rarely available. Surgery is restricted to 
dealing with tumour masses easily removable, 
e.g. ovaries. 

Chloroma (syn. myeloblastic reticulosar- 
coma) is a rare condition in which the bones of 
Fig. 176.— -Chloroma. the face, and especially those of the orbits, are 
(A. a. McConnell, F.R.c.sj.*, involved (fig. 1 76). It is a leukiemic condi- 
Vrittn-') tion, and at post-mortem the tumours present 

a bright green colour. 

Boeck’s Sarcoidosis* — This is not a variety of reticulosis. It 
is a local tissue response to an antigen, which, in Britain, is probably 
the tubercle bacillus. There is some evidence that in pine forests, 
e.g. Scandinavia and some parts of America, pine pollen may be the 
causative agent. A variety of tissues become infiltrated with epithelioid and giant cells. 
The lesion looks like a tubercle, but there is no caseation. Healing is by fibrosis. 




Fig. 177. — 
Bone cysts in 
sarcoidosis. 


Dents Burkitt, Contemporary. Medical Research Council Scientific Staff, Makerere College Medical School, 
Kampala, Uganda. 

Casar Peter Moeller Boeck, 2846—1179. Professor of Dermatology , Oslo, Norway. 
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The main surgical manifestations are enlargement of lymph nodes, lacrimal and 
parotid glands (p. 5x5). Bone cysts occur in the hands and feet in 6 per cent, of 
cases (fig. 177), but only if skin lesions are present (Geraint James). The stomach 
or bowel may be involved, and confused with leather-bottle stomach or Crohn’s 
disease. Hypercalcaemia predisposes to renal calculi, and the neurologist will be 
interested in space-occupying and cranial nerve lesions. 

Other manifestations include uveitis, pulmonary infiltration which may progress to 
fibrosis, right heart failure, and, most commonly, cutaneous nodules, papules, and 
keloid formation. 

Kveim’s test consists of an intradermal injection of sarcoid tissue, and if positive 
a dusky nodule of sarcoid tissue appears within a month. A biopsy of a skin nodule, 
lymph node, or any accessible tissue is diagnostic. 

Cortisone or ACTH results in temporary improvement, and favourable results have 
been reported following the administration of mepacrine or chloroquine. 

D. Geraint James, Contemporary . Physician , The Royal Northern Hospital , London . 

Burrill B. Crohn , Contemporary. Gastroenterologist , Mount Sinai Hospital , New York City , U.S.A. 

Morten Ansgar Kveim , Contemporary. Pathologist, Copenhagen, Denmark. 
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CHAPTER 10 

INFECTIONS OF THE HAND AND THE FOOT 

INFECTIONS OF THE HAND 

In 30 per cent, of cases the infection commences without known 
injury ; it is then surmised that an epithelial crack from chapping or a 
forgotten prick is the portal of entry of the causative bacteria. 

Pathology. — The initial lesion, a cluster of organisms surrounded by a 
zone of in flamma tion, may resolve — how often is not known. At least 
80 per cent, of cases are caused by Staph, aureus whose toxin causes early death 
of tissue. A few cases are caused by Strep, pyogenes. The extent of the ne- 
crosis is governed by the toxigenicity of die organism and the ability of the 
tissues to swell without hindrance. Thus, sloughing is conspicuous in the 
fibro-fatty subcutaneous tissue of the palm and the pulp spaces of the digits, 
because in these situations the dermis is tethered. 

Clinical Features. — Infections of the hand, which are encountered most 
commonly in manual workers and housewives, commence frequently as 
cellulitis, and unless the infection can be aborted, 
suppuration will follow. The early detection of the 
presence of pus and its accurate localisation are of 
cardinal importance. If the patient complains of throb- 
bing pain, worse when the hand is dependent, and if this 
pain interferes with sleep , it is highly indicative of pus 
somewhere in the zone under suspicion. The inflamed 
area is pressed with a blunt-pointed probe or a match- 
stick, rather than with the finger; by this means the site 
of maximum tenderness can be determined accurately. 

(Edema is an outstanding feature in all infections of 
the hand. Due to the rich network of lymphatics in the 
subcutaneous tissues of the dorsum of die hand and to 
the loose pliable skin covering this area, oedema is most in 
evidence on the back of the hand (fig. 178), irrespective of 
the site of the Ifesion. It is highly important that this 
oedema should be minimised by elevation of the forearm, as it is a potent 
cause of subsequent stiffness of the digits. 

DIFFUSE SUBCUTANEOUS INFECTIONS 

Lymphangitis. — Organisms, nearly always streptococci, gain entrance 
through an abrasion that may be microscopic. Within a few hours the 
adjacent portion of the hand becomes swollen and painful, and there is often 
considerable elevation of the temperature. Because superficial lymphatic 



Fig. 178. — Pitting 
oedema of the dor- 
sum is usually due 
to infection on the 
palmar side of the 

hand . (T. J. McNair 

F.R.C.S., Edinburgh.) 
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vessels pursue the shortest course to the dorsum, oedema, which comes on 
early, is most in evidence on the back of the hand. Later, red streaks, so 
characteristic of lymphangitis (fig. 166), can be seen coursing up the arm. 
Especially in lesions of the ulnar half of the hand, the 
first lymph node to become enlarged and tender is 
the epitrochlear. In a few instances of infection 
entering the middle finger, the first lymph node to 
become swollen is above die clavicle (fig. 179), in 
which case infection is liable to enter the general 
circulation and give rise to severe constitutional 
symptoms. The lymphatics of the thumb and index 
finger pass straight to the axillary nodes. Lymphan- 
gitis can occur (a) without any other demonstrable 
manifestation of inflammation, or (b) as an accom- 
paniment of the entities to be described, particu- 
larly terminal pulp-space infection and fulminating 
tenosynovitis. 

Deep lymphangitis may, or may not,be associated with red 
streaks passing up the arm. Indeed, its only evidence may 
be general malaise and fever with swelling of the whole hand 
and forearm and complete absence of localising features. 

Treatment. — Lymphangitis responds well to the conservative measures 
detailed on p. 151, and provided the infecting organism is sensitive to the 
antibiotic employed, residual abscesses (e.g. an axillary abscess, from sup- 
purating lymph nodes) are comparatively infrequent. 

Cellulitis is the initial lesion of the fascial-space infections about to be 
described. In a proportion of cases, higher in loose subcutaneous spaces than in 
those more confined, the inflammation resolves. In the remainder a localised 
abscess forms. Incision during the stage of active cellulitis is highly mis- 
chievous. On the other hand, it is emphasised that fluctuation must not be 
awaited in infection of closed and deep spaces. Swelling, induration, and 
localised tenderness — a triad of signs that in the days of the pre-Listerian 
Masters was known as the stage of brawny swelling — now indicate that the 
time is ripe for incision. 

Erysipeloid is described on p. 7. 



LOCALISED CUTANEOUS AND SUBCUTANEOUS INFECTIONS 

Acute paronychia is the most common infection of the hand (30 per 
cent.). Unlike the others, which occur more frequently in working men, 
paronychia is encountered in every walk of life, in both sexes, and from infancy 
to old age. The infection, which is subcuticular , arises from a hang-nail, 
careless nail paring, or a manicurist’s unsterile instrument, the original infect- 
ing organism being a staphylococcus aureus in nearly 
every case. The inflammation commences beneath the [( U-NaiiFow 

eponychium. 1 ►/ \ c J 4 ^gS l 

Usually suppuration follows. Confined by the adherence I rEponydmrai 


1 Eponychium is called by manicurists the ‘ nail cuticle ’. 

Lord Lister* 1827-1912 . Professor of Surgery at Glasgow , Edinburgh, and King*s College Hospital, London. 
S.P.S. — II 
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of the eponychium to the base of the nail, the pus tends to track around 1 
the cutaneous margin (fig* 180) and in about 40 per cent, of cases it extends 
under the nail, where it can be seen through the nail 
as a whitish area. In neither situation does the pus extend 
deeper than the dermis (R. Pilcher). Untreated, spontaneous 
rupture occurs in about one-third of the cases, but suppura- 
tion continues, and not infrequently the abscess cavity 
becomes secondarily infected with Esch. coli and other 
organisms. 

Trea tm ent.— Penicillin given very early may abort the 

infection but patients rarely present within the first few hours. 

Par I oAych > i 7 . Apart from these uncommon instances antibiotics should 

Often organ- not b e given (except for complications), as they do not alter 

through*" the course of the infection (D. Bailey). Early operation is 

‘ hang-nail as the correct treatment, 
in this case. 



Operative treatment is conducted in a bloodless field under 
digital nerve-block anaesthesia (p. 171). It is unwise to use adrenaline (p. 171). By 
blunt dissection only the eponychium is stripped gently away from the base of the 
nail with closed forceps. This separation of the eponychium from the base and the 
sides of the nail must be complete: during this process pus will be evacuated and if 
there is an extension beneath the nail, this also will gain exit if pressure is exerted 
over the nail. All pus is wiped away with wisps of gauze ; loose cuticle is cut away, 
and should there be a pocket under the comer of the nail fold, a wedge of overlying 
skin is removed to ensure healing from the bottom. The loose and ragged epony- 
chium is then excised with delicate, sharp-pointed scissors. When pus has extended 
beneath the nail, the undermined portion must be excised with fine-pointed, but 
strong, scissors. 4 Floating ’ nail is dead nail; consequently all unattached nail must 
be excised. Only when pus has extended beneath half or more of the width of the nail 
is excision of the proximal third of the nail required. 

Chronic Paronychia 2 * — The history is measured by months, rather than days, 
and the onset is insidious 3 ; seldom does it follow acute paronychia. The infection 
is a mixed one. The lesions are often multiple. Classically washerwomen were 
especially prone to this condition ; today the housewife who does not wear rubber 
gloves when 4 washing-up 9 is the usual sufferer. Antibiotic therapy has little or no 
effect, but operative treatment following the lines detailed above is often successful 
if the infection is a bacterial one. In many cases, however, the infection is due to a 
monilia or yeast (p. 12). This can be settled by microscopical examination of scrap- 
ings and/or special cultures for fungi. 

The best method of treating these indolent infections is by 1 : 500 Bradosol 
(domiphen bromide) in spirit, or Penotrane tincture (hydraphen) dropped into the 
nail-fold twice daily. The solution should not be applied with wisps of gauze or 
cottonwool, which are liable to be incompletely removed. In the later stages of 
treatment nystatin ointment (Squibb) cannot be bettered. When the pockets become 
filled with granulations the treatment is discontinued, and the hands must be kept as 
dry as possible until epithelialisation occurs. Superficial radiotherapy assists in 
clearing up resistant cases. 


Localised superficial abscesses of the hand, including the digits, can be : 

(a) Intra-epidermal (purulent blister) (fig. 181 a). 

( b ) Intradermal (fig. 18 1 b). 


1 The colloquial American term for paronychia is 4 run around \ 

2 Called by some dermatologists (quite descriptively) chronic pmonychia. 

3 A sharp look out must be kept for the occasional case resulting from neuropathy, e.g. 
syringomyelia. 

Robin Sturtevanr Pilcher, Contemporary . Professor Emeritus of Surgery, University College Hospital, London. 
Dowd Alan Bailey , Contemporary . Surgeon, Royal Northern Hospital, London . 
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(c) Subcutaneous (fig. 181 c). 

(d) The superficial loculus of a collar-stud abscess (fig. 181 d). 




Fig. x8i. — Superficial abscesses at various levels. {After R. s. Pilcher , f.r.c.s., London.) 


The volar surface of the hands of manual workers is often covered with 
greatly thickened epithelium. Especially in such individuals, a subcutaneous 
abscess may burst through the dermis and extend in the layers of the epi- 
dermis (fig. 181 d), in which event it is impossible to differentiate it 
from a purulent blister until the deeper loculus has been discovered at 
operation. 

Treatment. — The abscess is opened by transfixion. The resulting under- 
mined flaps are cut away with scissors. After the unroofed cavity has been 
swabbed free from pus, it is explored for a sinus leading to a deeper loculus. 
If such is found, the communicating channel is stretched by inserting and 
opening the jaws of a small haemostat. 

Infection of the Dorsum and the Dorsal Spaces. — The most 
frequent cause of dorsal space infection is a boil of the overlying 
skin, or a penetrating wound. Infection of the 
dorsal subcutaneous space of the hand is common, 
as also is infection of the corresponding space in a 
proximal segment of a digit; but infection of the 
dorsal subaponeurotic space is rare. If swelling of 
the dorsum is accompanied by persistent tender- 
ness, induration, and perhaps redness lasting a few 
days, fluctuation should not always be awaited. 

Operation. — An incision about \ inch (1-3 cm.) 
long, which in this instance can be longitudinal, is 
made over the point of greatest tenderness. sin £ t ed thTsto ofthe 

Carbuncle of the Hand — The dorsal aspect dorsal aspect of the proximal 
of a proximal segment of a digit (fig. 182) and the seginent of the mdex finger ' 
dorsum of the hand are rather common sites for a carbuncle, infection often 
being carried thither by wiping the mouth or nose with the back of the hand. 
The condition is encountered much more often in males than females, because 
in males these areas are often hairy. A carbuncle in either of these situations 
is liable to involve an extensor tendon, and is slow to heal. The treatment 
of carbuncle is discussed on p. 100. 

Barber’s Pilonidal Sinus. — Hair clippings have a bevelled extremity like the 
point of a hypodermic needle. Barber’s pilonidal sinus is due to the customers’ 
clippings penetrating the skin, most frequently the web between digits 3 and 4 of 
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the left hand In the uninflamed state the lesion is marked by a small black dot with 
a collarette of epithelial scales around it; a cyst-like nodule can be palpated beneath 
the visible lesion. Recurrent attacks of subacute or acute inflammation (fig. 183) m 
the sinus cause the patient to seek relief. (For the common variety of pilonidal 

sinus see Chapter 41.) 

Human Bites. — Because the wound becomes contamin- 
ated with so many types of bacteria (including Vincent’s 
organisms from the mouth), a human bite can prove very 
dangerous to life or limb. Although not strictly a bite, a 
common type of injury of this kind is an incised wound 
over the knuckles resulting from a clenched fist of one 
combatant striking the front teeth of his opponent. The 
joint is usually penetrated, but the track closes when the 
fingers are extended. In such a case the wound must be 
excised and, if the capsule has been penetrated, a portion 
of the capsule must be included in the debridement. 
Because of heavy contamination, primary closure of the 
wound resulting from excision of a human bite is in- 



Fig. 183. — Interdigital pilo- 
nidal sinus in a barber. 


advisable. 

The chronic undermining ulcer of Meleney is due to a symbiotic infection by 
micro-aerophilic non-hcemolytic streptococcus and haemolytic staphylococcus aureus y 
which produces a destructive lesion of the skin and subcutaneous tissues, usually of 
the dorsum. The gross appearance is an outer zone of erythema, an intermediate 
dark purple zone, and an inner zone of gangrenous skin. The centre of the lesion 
becomes a granulating ulcer. The lesion continues to spread until the patient dies, or 
the infection is brought under control by local and systemic bacitracin. 


DEEPER LOCALISED INFECTIONS 

Infection of the terminal pulp space (syn. Felon) is the second most 
frequent infection of the hand (about 25 per cent, of all cases). The index 
finger and the thumb are affected most often. The origin of the infection 
is usually a prick. 

Surgical Anatomy. — The deep fascia, which is attached to the thin skin of the 
distal flexion crease, fuses with the periosteum just distal to the insertion of the deep 
flexor tendon, thereby closing the terminal pulp compartment at its proximal end. 



Fig. 184. — Distal pulp space to show 
how its proximal end is closed by attach- 
ment of the deep fascia and by the fib- 
rous septa. The blood-supply to the 
epiphysis does not traverse this area. 
A — tendon sheath and deep fascia. 


Through the space, which is filled with compact fat, feebly partitioned by fibrous septa, 
run the terminal branches of the digital artery. Thrombo-arteritis of these vessels 
accounts for the frequency with which osteomyelitis complicates infection of this 
closed space. The basal plate of the epiphysis is rarely involved. 

Clinical Features. — Dull pain, worse when the hand is dependent, and 
swelling are the first symptoms. Forty-eight hours later there are severe 
nocturnal exacerbations of throbbing pain, interfering with sleep. Light 


Felon (Latin, fel mm gall). An abscess near the nail; also, one who has committed a felony. 



INFECTIONS OF THE HAND 


165 

pressure over the affected pulp increases the pain. Frequently the corres- 
ponding regional lymph node is enlarged and tender. If the pulp is 
indurated and has lost its normal re- 
silience, pus is present (fig. 185). Un- 
treated, the abscess tends to point towards 
the centre of the pulp beneath a patch of 
devitalised skin. A collar-stud abscess 
then occurs; if still untreated, the abscess 
bursts. 

Treatment. — Operation without delay 
is the rule except in the early stages, when The ^cation ’ of 
there is no localisation and cellulitis only pus in terminal 
is present. Large doses of penicillin gu^-space mfec- 
must then be given. Only in those rare 
cases where resolution occurs should operation be with- 
held. 

Operation. — A short incision (fig. 1 86) following one of Langer’s 
lines (which are well defined in this situation) is made through the 
skin at the point of greatest tenderness. The beginner is warned not to be beguiled 
by entering only the superficial loculus of a collar-stud abscess. Removal of slough, 
which is frequently present, is most desirable, but great care must be taken not to 
traumatise the periosteum. 

Osteomyelitis of the terminal phalanx is a fairly common sequel of terminal 
pulp-space infection (fig. 184). Occasionally, in a case of some standing, that 
part of the bone bereft of its blood-supply is found to be loose, 
and can be lifted out of the abscess cavity at the time of the op- 
eration. More often the sequestrum separates some weeks 
after the abscess has been opened, in which event the wound 
continues to discharge. Repeated radiographs and probing 
will indicate when the sequestrum has separated. Only then 
must it be removed, after which healing will proceed apace. 

In the case of a child, regeneration of the diaphysis is possible, 
provided the periosteum is relatively undamaged. In the 
adult no regeneration occurs, and the patient is left with a 
shortened terminal phalanx covered by an ugly curved 
nail. 

‘ Aseptic ' subcutaneous felon (fig. 187) is due to infection by the 
virus of herpes simplex ( Herpesvirus hcminis ). Hospital nurses are 
particularly, indeed almost exclusively, attacked by this infection, and 
what is even more remarkable is that the nurses so infected at St. 

George’s Hospital, London, had nearly all handled catheters used for aspirating 
respiratory secretions (H. Stem). The relative absence of constitutional symptoms 
and of regional adenitis makes a clinical diagnosis of this new entity possible. Complete 
resistance to all forms of treatment decrees non-intervention, but the digit must be 
kept covered, otherwise secondary staphylococcal infection is probable. 

Apical space infection arises from a prick (including a splinter) beneath 
the nail, causing infection of the space between the subungual epithelium and 

Carl von Lattgtr , 1819-1887 . Professor of Anatomy , University of Vienna , . 

Harold Stern , Contemporary, Reader in Virology, University of London ( St , George s Hospital), 



Fig. 187.— 
* As cp tic * 
subcutaneous 
felon of the 
thumb. (Dr. 
H. Stem, Lon- 
don,) 




r- 


Fig. 186.— In- 
cision for draining 
a pulp abscess. It 
is essential to 
drain the deep 
loculus of a collar- 
stud abscess* if 
such is present. 
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Fig. i 88. — (a) Showing the ana- 
tomical relations of an apical abscess. 

(b) Apical abscess ; clinical presen- 
tation. (c) V-exposure for evacuating 
the contents of the abscess. 

the abscess is excised also (fig. 188 c). 


the periosteum (fig. 188 a). The lesion 
(fig. 1 88 b), which is exquisitely painful, 
gives rise to comparatively little swelling. 
Tenderness is greatest just beneath the 
free edge of the nail, and pus comes to the 
surface here or beneath the nail. The 
condition is often confused with a terminal 
pulp-space infection, or when there is red- 
ness around the nail, with paronychia. 

Operation. — A small V is removed from the 
centre of the free edge of the nail, and a little 
wedge of the full thickness of the skin overlying 

The amount of pus and debris evacuated is 


surprisingly small ; commonly the abscess cavity extends down to the bone, but osteitis 


is unusual. Following the operation, relief of symptoms is immediate and the wound 
heals in under a week. 


Infection of the Middle Volar Space of a Digit. — The fibro-fatty tissue occupy- 
ing this space is more loosely packed than that of the terminal pulp space. The 
middle volar space is separated above and below by fibrous partitions while, like the 
proximal space, it is shut off from the dorsal cellular tissue by fibrous septa ex- 
tending from the skin to the periosteum. 

Clinical Features. — Infection of this space is much less 
common than that of the terminal pulp space. The finger is held jj \ 

in semi-flexion. In about one-third of cases attempts to straighten jj 

it are painful. There is tender induration over the space, while I A 

the soft tissues of the terminal and proximal segments, although / ~ 

swollen, are neither tender nor indurated. I p; O 

In late cases frequently a purulent bleb / J 

appears in the distal flexion crease (fig. 189). ai , 

fl^lg In early cases it is difficult to distinguish 1 & 

■ML I 1 infection of the middle volar space from yA. 

I LA infection of the underlying flexor tendon 

I ■fl sheath; however, in the former, extreme 
m£wLg J8 tenderness over the proximal end of the Fig. 189. — Ab- 

I JMSWm tendon sheath is completely lacking. sccss of ( a ) the 

Infection of the Proximal Volar middle and (6) 
Space. — This space is well partitioned from t ^ ie proximal 
/ the middle volar space but it communicates ck la L 

freely with the corresponding web spaces. L rcac j 

Fig. 190. — An ab- Once localisation has occurred (fig. 190) 4 

scess of the proximal infection of the proximal volar space is 
volar space. ( After comparatively easy to diagnose, and frequently the swelling is 

Af. iseiin.) asymmetrical because of concomitant involvement of a web 

space (see below). 

Operation. — After pus has become localised in either of the 
above spaces, it should be evacuated through a transverse incision made at the 
site of greatest tenderness. When the diagnosis is uncertain (localised tenosynovitis 
cannot be excluded) the space should be explored through a lateral longitudinal 
incision. 


Fig. 189. — Ab- 
scess of ( a ) the 
middle and (6) 
the proximal 
volar spaces. 
Showing direc- 
tion of spread. 


Infection of a Web Space 

Surgical Anatomy. — The web spaces are the three triangular regions between the 
dorsal and volar skin filled with loose fat that bulges between the divisions of the 
palmar fascia (fig. 191). The spaces, when filled with pus, straddle the deep trans- 
verse ligament; consequently, although most of the pus is volar, the abscess points 
dorsally. 
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^Etiology. — The infection arises (i) from a skin crack, (2) 
from a purulent blister or from beneath a callosity on the 
forepart of the hand, or (3) via a lumbrical canal from an 
abscess in a proximal volar space. 

Clinical Features. — As the constitutional symptoms 
are severe, patients with this condition are often seen 
before localisation of the infection has occurred. At 
this stage there is oedema of the back of the hand, and 
although the condition can be strongly suspected from 
the location of the tenderness, a precise diagnosis cannot 
yet be made. The patient should be in bed with the 
arm splinted and elevated by suspension. Penicillin 
is administered intramuscularly. Once localisation has 

occurred, the signs of infection of a web space become 
manifest. 

Localising Signs. — The base of one finger is swollen, and 
in severe cases the fingers immediately adjacent to the space 
are separated. Often there is a fan-shaped blush extend- 
ing from the web on to the dorsum and a small area of 
purplish discoloration of the skin over the affected space 
(fig. 192). The maximum tenderness is found in the web 
and on the anterior surface of the base of one of the fingers 
extending a short way into the palm. Untreated, pus can 
track across the base of the finger into an adjacent web 
space, and also along the sides of the proximal segments 
of the digits related to the infected web. 

Operation. — A transverse incision is made on the p almar sur- 
face over the affected web space (fig. 193). The incision must be 
deepened very cautiously until the subcutaneous fat is reached. Only a few strands 
of palmar fascia need to be divided, and if pus does not flow it is sought with a 
probe or director. If the diagnosis is correct, probing is soon 
rewarded by a gush of pus. The opening is enlarged to reveal 
an abscess cavity, often the size of a thimble. The edges of the 
wound are cut away, so as to leave a diamond-shaped opening 
(fig. 193). When the abscess communicates with a dorsal 
pocket, a counter-incision is advisable. If, as sometimes hap- 
pens, there is a twin web abscess (one on each side of the digit), 
each space must be opened, but there is no need to slit the 
communicating channel. 

Deep Palmar Abscess 

An abscess beneath the palmar fascia is a serious, but rare 
(about i per cent), infection of the hand. 

Aetiology. — The infection can arise as (1) a penetrating Fig. 193.— Incision 
wound; (2) infection via the blood-stream of a haematoma in for draining a web- 
thi8 situation; (3) as a complication of suppurative tenosynovitis *P ace abscess. 

(p. 168). 

Clinical Features. — As a rule the patient is a manual worker. At an early stage 
there is intense throbbing pain in, and deep tenderness of, the palm of the hand. 
Almost from the commencement this is accompanied by obvious cedematous swelling 
of the dorsum of the hand, which increases rapidly to become greater than that seen 
in any other infected lesion of the hand — so great as to give rise to what is known as 
* the frog hand ’• The fingers are held in a flexed position because the palmar fascia 




Fig. 192. — 
Web-space ab- 
scess. Note the 
separation of the 
related digits. 
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Fig. 191. — The 
three web spaces be- 
tween the divisions of 
the palmar fascia are 
floored by the trans- 
verse ligaments. 
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is more relaxed in this posture. Extension of the metacarpophalangeal joints is very 
paS, but extension of the interpbalangeal joints is both painless and free. This 
is a most valuable observation in distinguishing the condition from suppurative 
te n o s ynovitis. The temperature is raised, and regional lymphadenitis is commonly 


As tension mounts, the normal concavity of the palm becomes flattened; a. time is 
reached when the imprisoned pus erodes and bursts through the palmar fascia, then 
suddenly the intense pain passes off, but the palm becomes slightly convex. If the 
patient is seen for the first time after this happening, there is no means of distinguishing 
a deep palmar abscess with a collar-stud extension from an abscess of a subaponeurotic 

space, except by operation. , . . .. . , 

Operation. — Under general anesthesia (or regional block of the median and ulnar 
nerves at the wrist), a central transverse incision is made in the line of the flexion crease 
r n.ai» g across the middle of the palm. Should pus be encountered beneath the 
aponeurosis, the floor of the abscess (the palmar fascia) must be probed systematically 
for a sinus lending to the deeper plane. In other circumstances the palmar fascia is 
divided in a longitudinal direction (to avoid digital nerves and blood-vessels). Pus is 
mopped up. Continued free drainage is ensured by trimming, with scissors, the 
skin edges as well as those of the incision in the palmar fascia. This obviates prema- 
ture healing, which otherwise is prone to occur. 


ACUTE SUPPURATIVE TENOSYNOVITIS 


Usually infection of the sheath of a flexor tendon is due to bacteria introduced 
by the point of a needle or other sharp object penetrating the tendon sheath. 
Exceptionally the sheath is infected by extension from its terminal pulp 
space, in some cases from the scalpel transgressing the hallowed ground of 

the septum that closes the proximal end of the 



Fig. 194. — The flexor 
tendon sheaths. This typical 
arrangement is present in 75 
per cent, of cases. 


space (fig. 184). 

Acute fulminating tenosynovitis involves 
the whole sheath rapidly, and nearly always the 
infecting organism is the staphylococcus aureus or 
the streptococcus hcemolyticus. The classical local 
signs are: 

1. Symmetrical swelling of the entire finger. 

2. Flexion of the finger (the ‘hook* sign) with 
exquisite pain on extension. (Unfortunately 
this sign is not always present, and it occurs 
also in infection of the middle pulp space 
(M. Iselin)). 

3. Tenderness over the infected sheath, es- 
pecially over its proximal cul-de-sac (fig. 194). 

Due to very early administration of penicillin by the 
patient’s doctor, cases of fulminating tenosynovitis have 
become less common. The infection is often either 
aborted before the whole sheath has become implicated, 
indeed, before the diagnosis of tendon-sheath involve - 
ment can be made with assurance, or the infection be- 


comes limited by adesions to a portion of the sheath. 
Localised suppurative tenosynovitis.— Swelling and tenderness are limited 
to one portion of die digit, rendering confident diagnosis prior to exploration difficult. 
Infection of the ulnar bursa (fig. 194) is characterised by: 


1. (E dem a of die whole hand, especially the dorsum, due to lymphatic spread. 

2. Moderate swelling of the palm. 


Merc helm. Contemporary. Consulting Surgeon, American Hospital, Paris. 
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3. Sometimes a fullness immediately above the flexor 
retinaculum. 

4. The flexed fingers resist extension, the maximum 
difficulty being experienced in the little, and the least in the 
index finger. 

5. Especially valuable is Kanavel’s sign : the area of greatest 
tenderness is over that part of the ulnar bursa lying between 
the transverse palmar creases (fig. 195). 

It should be noted that the ulnar and radial bursas inter- 
communicate in 80 per cent, of cases, and often when an 
untreated infection of one has persisted for more than forty- 
eight hours, the other becomes involved also. In no less than 
25 per cent, of cases the tendon sheath of the index, or the 
middle, or the ring finger communicates with the ulnar bursa, 
which is a fact of great surgical importance. 

Infection of the radial bursa (fig. 194) is distinguished 
by: 
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Fig. 195. — Kanavel’s 
sign. 


1. The distal phalanx of the thumb is held in flexion, with rigidity and inexten- 
sibility of the interphalangeal joint. The other digits can be extended fully. 

2. Tenderness over the sheath of the flexor pollicis longus. 

3. Sometimes swelling just above the flexor retinaculum. 


Treatment of Acute Infected Tenosynovitis. — In very early cases one 
mega-unit of penicillin is given. The forearm and hand, the latter being 
placed in the position of rest (fig. 198), are splinted and elevated. 

Clinical re-examination is made every six hours. 
Only when the local, as well as the general, response 
to conservative measures is unquestionable, is non- 
operative treatment continued, because, in cases 
where decompression is not carried out within 
forty-eight hours sloughing of some part of the 
tendon commonly occurs. Therefore, as soon as 
the diagnosis can be established with confidence, 
adequate incision and drainage under antibiotic 
cover is the best method of treatment. 

Operation. — When the site of puncture of the integu- 
ment is visible, or has been indicated without hesitation 
by the patient, the first incision is made in a transverse 
direction directly over the tendon sheath. When there 
is no certain information as to where the sheath was 
punctured, the more distal of the two relevant incisions 
shown in fig. 196 is made, and deepened until the fibrous 
portion of the sheath is displayed. This is divided and 
the thin, bulging theca comes into view. Some of the 
fluid within it is aspirated and sent for bacteriological 
examination; the theca is then incised in a transverse 
direction and its edges are pared so as to form a diamond- 
shaped opening. Pressure is now exerted over that portion of the sheath proximal 
to the incision, and if this results in a gush of hazy exudate, a second relevant incision 
(over the cul-de-sac) is made and similar steps to prevent premature closure of the 
wound are taken. Employing a fine whistle-tipped ureteric catheter, the length of 
the sheath is irrigated with a solution of penicillin, 10,000 units per ml. It should 
be noted that if the original puncture wound is approximately mid-way along the 
sheath there will be three transverse incisions. 

Complications of Suppurative Tenosynovitis 
Involvement of the Forearm from the Hand. — When a radial or ulnar bursa, 
distended with pus, bursts, pus travels up the forearm between the flexor profundus 

AlUn B. KanavtU 1874-1938. Surgeon , Cook County Hospital , Chicago . 



Fig. 196. — Sites of in- 
cision for treating acute 
suppurative tenosynovitis. 
The sheath is also exposed 
at the site of the initial 
trauma when such is dis- 
cernible. 
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ventraUy and the pronator quadratus and interos- 
seous membrane dorsally. It is here, in the 
space of Parona, that a quantity of pus can collect 
without giving rise to much swelling. There is, 
however, brawny induration above the wrist, 
unless the original lesion has been incised and 
continues to discharge pus. Therefore, in cases 
of infection of the radial or ulnar bursa, if pus 
can be expressed by pressure over the wrist at the 
time of operation or subsequently, it is essential 
that the forearm be drained by making the incisions shown in fig. 197 and deepening 
them until the periosteum is reached. A haemostat is then thrust beneath the flexor 
tendons, and the jaws of the forceps are opened, as a result of which the proximal 
extremity of the infected bursa (or bursae) is ruptured thoroughly into the space 
beneath the flexor tendons. 

Continuation of Suppuration. — Provided the principles set out above concern- 
ing early decompression of infected tendon sheaths have been followed, continued 
suppuration is rare. If it occurs, the first point to consider in most situations is the 
possibility of extension of the infection to a fascial space or another tendon sheath. 
Should suppuration continue for fourteen days, the hand should be radiographed 
for evidence of bone necrosis. In relevant cases, the possibility of a non-opaque 
retained foreign body should also be borne in mind. Sloughing tendon is a potent 
source of prolonged suppuration and much time will be saved by excising the diseased 
portion, care being taken to anchor its proximal end by sutures to prevent the cut end 
being carried into the forearm by muscular contraction, and thereby spreading infection. 

Suppurative arthritis in a related joint occurs occasionally as a complication of 
suppurative tenosynovitis. In these circumstances timely amputation of any digit 
except the thumb will reduce the period of disability (S. Bunnell). 

A Stiff Digit Results. — In the case of a finger, it should be remembered that in 
many walks of life total amputation of a digit is less of a handicap than a stiff finger, 
but amputation should seldom be undertaken until the infection has subsided com- 
pletely. In the case of a thumb, the surgeon’s watchword for infection as well as 
trauma is always ‘ Save all possible \ 

Paralysis of the Median Nerve. — When signs of median nerve palsy develop 
in a case of infection of the hand, early decompression of the carpal tunnel by severing 
the flexor retinaculum is recommended (D. Bailey). In these circumstances, involve- 
ment of the median nerve is due to compression of the nerve by the distended radial 
or the ulnar bursa, or (more frequently) by both bursas, which of course must be 
drained thoroughly at the same time. 

GENERAL PRINCIPLES OF TREATMENT IN ALL CASES OF INFECTIONS 

OF THE HAND 

The five principles in the treatment of infections of the hand can be 
summarised as follows : 

(i) Antibiotic therapy. 

(ii) Provision of rest and elevation to the affected limb. 

(iii) Early recognition of the presence of pus and its accurate localisation. 

(iv) Evacuation of pus and, in the case of fascial spaces, debridement of the walls 
of the abscess cavity. 

(v) Adequate after-treatment. 

To consider these principles in more detail: 

Antibiotic Therapy. — Except in cases of established acute paronychia 
or cases of well localised superficial infection, antibiotic therapy is given with- 
out delay. Because in over 90 per cent, of cases of infections of the hand the 
original infection is caused by staphylococci or streptococci, or both, peni- 
cillin is still the antibiotic of choice. 

Should penicillin resistance be suspected, and it should always be suspected in a 
case of anyone working within the precincts of a hospital (e.g. a nurse), a penicillin 

Francesco Parana, 1861-1910. Surgeon, Ospeddle Maggiore , Milan. 

Sterling Bunnell , 1882-1957 . Consultant in Hand Surgery to the Surgeon-General of the United States Army. 
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Fio. 197. — Incisions for draining 
the space of Parona. 
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that is effective against penicillinase-producing staphylococci, e.g. methicillin, should 
always be employed in the first instance. The final choice of antibiotic depends upon 
the sensitivity tests. It is futile, damaging, and often disastrous to rely on antibiotics 
when suppuration has occurred. If there is pus in any part of the hand it must be 
evacuated. 

Rest and Elevation of the Hand. — If it is considered possible that 
resolution will occur, and also following operation, the hand must be placed 
in the position of rest (fig. 198). When it is anticipated that in all probabil- 
ity some portion of the hand will become stiff, as soon as the ultra-acute 



Fig. 198. — The position of rest taken 
up by an acutely inflamed hand. The 
index finger is not flexed as much as the 

Others. ( After Wood Jones.) 



Fig. 199. — The position of function. 


stage has passed the digits should be arranged in the position of function 
(fig. 199). For ambulatory patients a light plaster-of-Paris slab, moulded 
to fit the volar surface of the hand and forearm, cannot be bettered. In 
addition, the forearm is supported in a sling as high as possible towards 
the opposite shoulder, in order to lessen oedema. For in-patients a Cramer 
wire splint, which is suspended readily, is both efficient and comfortable. 

Full elevation in the manner shown (fig. 200) 
decreases oedema and lessens the throbbing pain. 

These remarks concerning elevation do not apply 
to cases of uncomplicated paronychia and minor 
superficial abscesses; for these an ordinary sling 
is all that is required. 

In all cases rest for an inflamed hand should be 
insisted upon. When the acute phase has abated, 
gentle voluntary movements are encouraged. 

Anaesthesia. — For the distal part of the finger regional 
anaesthesia is employed, using 2 per cent, procaine or 
xylocaine (1 without adrenaline , as vaso-constriction is 
harmful). After raising a weal, the hypodermic needle 
is introduced at the relevant dual points shown in fig. 201. 
While injecting the anaesthetic solution the needle is 
advanced distally and forward until it is judged that the 
digital nerve has been reached; $ ml. of the anaesthetic 
solution is deposited here. The procedure is repeated 
on the contralateral aspect of the affected finger. By 
the addition of 300 international units of hyaluronidasc 
to a 5-ml. bottle of either of these solutions (which 
thereafter must be stored in a refrigerator to prevent deterioration of the 
hyaluronidasc), the rapidity of action of the anaesthetic solution is enhanced, and 
oedema, both pre-existing and that caused by the injection of the fluid, is absorbed 
rapidly. In the case of an abscess of the hand itself, a general anaesthetic is adminis- 



Fig. 200. — Suppurative 
tenosynovitis being treated 
by immobilisation and 
elevation. 


Friedrich Cramer , 1847-1902. Surgeon , St. Joseph *s Hospital , Wiirzburg, 
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tered, or a regional block of the median and ulnar nerves at the wrist is undertaken. 
On no account should a short general anaesthetic, e.g. nitrous oxide gas, be employed. 
Complete muscular relaxation and ample time are most desirable when operating in 

this area. 

A bloodless field is essential. Only in the absence 
of bleeding can the exact site and extent of the lesion 
be determined and damage to tendon sheaths and nerves 
be avoided. The cuff of a sphygmomanometer is ap- 
plied to the upper arm. The limb is then elevated for 
two minutes, after which the bag is inflated to a pres- 
sure of 40 mm. Hg. above the systolic blood-pressure. 

Operation is undertaken at a time when there is a 
high penicillin level in the blood. With the exception 
of tendon-sheath infection, it is insufficient merely to 
evacuate the pus. The operation must be meticulous. 
Slough is removed unless it is densely adherent and, 
what is extremely important, granulations are abraded 
by gauze or scooped away with a curette, avoiding the 
Fig. 201.— Points of puncture i atter j n situations where it might damage the peri- 
for anaesthetising a digi . osteum or a tendon sheath. Only after granulation tis- 
sue has been removed, leaving the walls' clean and oozing blood, will the injected 
antibiotic from the blood enter the cavity freely. Provided every nook and cranny 
has been attended to in this manner, no drainage material is employed, for no fur- 
ther pus is expected to form; merely a little serum, at first containing blood and 
dead bacteria is all that oozes from a cavity thus treated. This lessens in amount 
about the third day, when quick healing is to be expected. 

After-treatment of Serious Infections of the Hand. — In all cases dry dressings 
arc employed. The dressings are changed at the end of twenty-four hours after 
operation. Thereafter often an interval of two days can elapse between re-dressings. 
The patient must be instructed not to get the dressings wet. These instructions 
differ only in the case of paronychia; in this instance the patient is instructed to wash 
the hands frequently, dry them thoroughly on a towel kept for the purpose, and re- 
apply the dressing himself. Physiotherapy and exercises form an important part of 
the late after-treatment. In rare cases with persisting deformity, rehabilitation for a 
new job may be necessary. 

INFECTIONS OF THE FOOT 

Especially in countries where some of the inhabitants go barefooted, infec- 
tions of the foot are commonplace; they also occur in the shod. In each and 
all of the infections of the foot about to be described it will be assumed that 
the reader, remembering the lymphatic drainage of the foot, will examine the 
lymph nodes of the groin and, in relevant cases, those of the popliteal space. 
He should also examine the urine for sugar. Furthermore, he must remem- 
ber that arterial disease may present as an infection of the foot. 

The prelude to the treatment of any of these infections is thorough washing 
of the foot with soap and water or, preferably, a detergent, applied with 
sterile gauze or cottonwool. Except in trivial infections, bed-rest'with eleva- 
tion of the foot must be insisted upon until the inflammation has subsided. 

Infected blister is one of the most common infections of the foot. When the 
patient’s temperature is normal and the content of the blister appears doubtfully 
purulent, the blister can be aspirated. If the fluid is opalescent, the patient should 
be given penicillin and the aspirated fluid sent for bacteriological examination. When 
a blister is frankly purulent it should be incised. 

Paronychia of the great toe is also common. It often occurs as a com- 
plication of an ingrowing toe-nail. An abrasion of the eponychium with 
contaminated scissors is also a frequent cause. The clinical features and 
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treatment do not differ from those of a paronychia in a finger or thumb, 
except that when an ingrowing toe-nail is present it is necessary to deal 
with it radically (p. 175). Washing, as described above, is carried out each 
time the wound is dressed. 

Infected adventitious bursa beneath a corn is usually the result of improper 
chiropody. There are signs of inflammation around the com, the slightest pressure 
on which evokes excruciating pain. Drainage is accomplished by paring the com 
with a sterile scalpel until pus exudes. 

Terminal pulp space infection is rare as compared with that of the hand. When 
it occurs in the foot, usually it is the great toe that is affected. 

Infected Bursa over a Hallux Valgus (p. 346). 

Infection of a Web Space. — The web spaces of the foot are four in number, 
the space between the great toe and the second toe being the largest. The clinical 
features of infection of this space are similar to those of the hand, but extension from 
the plantar to the dorsal aspect of the web occurs earlier, and with great regularity. 
The treatment also is similar. In a diabetic, orthodox drainage is so disappointing 
that disarticulation of the relative toe, leaving the flaps unsutured, is recommended 
(fig. 42). 

Infection of a Plantar Interdigital Subcutaneous Space. — There are four 
interdigital subcutaneous spaces that lie between the five digital slips of the central 
aponeurosis (fig. 202). Infection of one of these spaces 
is very common among coolies who work barefooted, 
especially in urban areas. As a rule the patient states that 
a sharp stone, a nail, or a thorn penetrated the sole. The 
patient complains of increasing pain between the shafts of 
the two metatarsals that bound the infected space. Soon 
he is unable to walk, and the constitutional symptoms are 
moderately severe. Exquisite tenderness located over the 
infected space proclaims the diagnosis. When pus de- 
compresses itself between the two bones into the dorsal 
subcutaneous space, localisation is more difficult. Drain- 
age must be placed well away from the weight-bearing 
area, and consequently an incision similar to that used for 
drainage of a web space is advised, after which a haemostat 
is directed into the cavity filled with pus, and its jaws are 
opened. If the dorsal subcutaneous space is involved, a 
counter-incision should be made. 

Infection of the Heel Space. — The infection is 
intradermal in one-third of cases, a few of these being 
a collar-stud extension from a deeper plane. Two- 
thirds of cases are due to infection of the fat-pad of 
the heel, which is situated in the subcutaneous portion 
of the posterior third of the sole. The portal of entry 
usually is a crack in the overlying calloused skin, and 
seldom, as one would think, from treading on a thorn or 
similar object. 

Steadily increasing throbbing pain, severe enough to 
interfere with sleep, is the leading symptom. The 
patient dare not put his heel to the ground. Swelling 
of the soft tissues that cover one or both sides of the 
calcaneus is present, and in severe cases oedema of the 
ankle becomes manifest. Tenderness over the space 
leaves no doubt as to the diagnosis. As a rule, by the 



Fig. 203. — The 
fibrous septa of an 
abscess of the fat-pad 
of the heel are so 
tough as to require 
division with a scalpel. 



Fig. 202. — The four 
interdigital subcutaneous 
spaces, which are separated 
from the four correspond- 
ing web spaces by the trans- 
verse plantar ligament. 
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time the patient presents, the abscess is ready for incision, which is made 
through the medial or lateral side of the heel, so that the scar does not come 
to lie on a weight-bearing area. Fibrous septa within the abscess of the fat- 
pad need division with a scalpel (fig. 203). The lips of the cutaneous in- 
cision should be trimmed elliptically to prevent premature closing of the skin. 

Deep Plantar Abscess.— The central plantar space situated deep to the 
plantar fascia is arranged like an apartment house of four stories, each of 

which is occupied by the muscles that con- 
stitute the flexors of the toes. Infection of 
the various floors becomes increasingly less 
common as one proceeds from the ground floor, 
upwards. For drainage of the central plantar 
Fig. 204.-— Incision for space an incision parallel to, and just above, the 

draining the central deep mec iial border of die foot in the neighbourhood 

P 41X1 a P * of the instep, is made (fig. 204). 



Infections of the Dorsum of the Foot 

The dorsal subcutaneous space usually is infected by extension from a subcutaneous 
interdigital space or a web space, while the dorsal subaponeurotic space is infected 
either from a direct puncture or from involvement 
by extension from the deep plantar space. To drain 
the former space the incision should be placed distal 
to the dorsal venous arch, but in the line of the digital 
vessels and nerves, in order to avoid them. To drain 
the latter space it is best to confirm the presence of 
pus by attempting aspiration, and if diagnostic aspira- 
tion is positive, to make a longitudinal incision along- 
side the needle. 

Leprosy not infrequently attacks the toes, and 
the initial manifestation may simulate a chronically 
infected corn (fig. 205). Leprosy is discussed on 
p. 24. 

Madura foot ( syn . mycetoma pedis) is a chronic 
granulomatous disease encountered especially in Fig. 205. — Leprosy of the 
tropical countries, notably in certain parts of India little toe. (G. D. Adhia, F.R.C.S., 
or Africa, but with increasing frequency in terri- Bombay.) 
tories where hitherto it has been unrecognised, such 

as the Southern United States, South America, and Cuba. Most cases are caused 
by a filamentous organism ( Nocardia madurce ) resembling actinomyces and abounding 
in road dust. In nine out of ten cases the organism gains entrance through a prick 
in those who go about barefooted. The first manifestation is a firm, painless, rather 
pale nodule. Soon other nodules appear. Later, the nodules become surmounted 

by vesicles which burst to form discharging 
sinuses. In the watery discharge granules can 
be discovered, sometimes only with persever- 
ance. The granules may be yellow, red, or 
black. In 6 black ’ madura foot, as it is called, 
spread is mainly in the subcutaneous plane ; in 
the yellow and red varieties the infection bur- 
rows deeply, and bone necrosis ensues. As 
in actinomycosis, there is no lymphadenitis. 

Fig. 206. Madura foot. but unlike actinomycosis, dissemination to 

(Dr. M. M. Schapiro , Honduras .) other parts of the body does not occur. Gross 

swelling of the foot (fig. 206) with flattening 
or convexity of the instep is characteristic. Sooner or later secondary infection 
supervenes, with rapid deterioration of the local condition. 

Treatment. — A wide-spectrum antibiotic to deal with secondary infection, fol- 
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lowed by a prolonged course of dapsonc (100 mg. b.d.) improves many patients, and 
may obviate or postpone the necessity for amputation (Cockshott). 


INGROWING TOE-NAIL 


Ingrowing toe-nail (syn, embedded toe-nail) of the big toe, usually results 
from encasing sweaty feet in tight shoes, and is encouraged by cutting the 
nail short and convexly. The side of the nail curls inwards and grows to form 
a lateral spike, which causes a painful infection of the over- 
hanging nail fold. r. ~ \ 


Treatment. — Conservative measures can be successful, but much 
depends upon the patient’s willingness to help himself. The over- 
hanging nail fold is pushed away and reduced in size by daily packing 
of the lateral groove with a wisp of gauze soaked in a mild antiseptic. 
The centre plate of the nail is thinned slightly by filing; this encour- 
ages the nail to become flat. The end of the nail is cut straight 
across or concavely. The corners must not be cut back; it is neces- 
sary for them to extend over the pulp. 

Operation. — The nail is like a letter protruding from a shallow 
envelope. The envelope is the germinal matrix and this must be 
included in radical removal of the affected side or the whole of the 
nail. Failure to remove the corners of the germinal envelope (fig. 
207) will result in the recurrence of a nail spike. The technique 
(Fowler) is portrayed in fig. 208. A tourniquet is essential in order 
that the germinal envelope may be seen and dissected out in its 
entirety. 



\ 
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Fig. 207. 
— The rela- 
tion of the 
nail to the 
nail fold and 
nail walls. 
Note the cor- 
ners of the 
germinal en- 
velope. (Cour- 
tesy Bnrish Jour- 
nal of Surgery.) 



Fig. 208. — Technique of total excision of the germinal matrix. A, Skin incisions. B, 
Skin-flaps dissected and retracted. The epithelial layer on the deep surface of the flaps is left 
attached to the matrix. C, Longitudinal section showing the block of tissue to be removed. 
D, Skin-flaps sutured to cover the raw area. E, Segmental excision of the germinal matrix. 
The skin-flaps have been raised preparatory to excision of a segment of the germinal matrix. 

(Courtesy British Journal of Surgery.) 


Onychogryphosis is a thickened and crooked overgrowth of a toe-nail, 
usually that of the big toe. Trauma and fungus infection are implicated as 
causes. It occurs in elderly people, especially if bed-ridden, and it may be- 
come so curled as to resemble a ram’s horn. A Gigli saw will cut through the 
base and the remainder can be controlled by filing. If necessary the nail- 
bed and nail are removed as above. 

William Peter Cockshott, Contemporary, Professor of Radiology , University of Ibadan. 

Alan William Fowler, Contemporary . Orthopcedic Surgeon, General Hospital, Bridgend, Wales 
Leonardo Gigli, 1863-1908, Obstetrician, Florence, Italy. 
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CHAPTER II 

INJURIES TO BONES 
John Charnley 

Contusion of bone is encountered where bones are subcutaneous, and is therefore 
most commonly seen on the shin. A small subperiosteal haematoma is produced, 
which usually subsides rapidly, leaving no residual mark. In a few cases a small 
bony boss may develop in the haematoma, but this will cause no trouble; sometimes 
the hsmatoma may become infected from an overlying abrasion. 

If necessary, resorption is helped by rest and a pressure dressing. 

FRACTURES 

Fractures are caused by two types of mechanical violence — direct violence, 
as by a local blow ; and indirect violence, as by a bending or twisting force 
applied to the limb at a point remote from the site of the fracture. 

VARIETIES OF FRACTURE 

A large number of descriptive adjectives are used to qualify and describe 
fractures ; the most important of these are : 

(1) Simple ( syn . ' Closed ’) — meaning that the fracture haematoma is not 
exposed to infection. A fracture may still be ‘ simple ’ or * closed ’, in the 
presence of a large skin wound, if the wound does not actually communicate 
with the fracture. 

(2) Compound {syn. * Open ’) — meaning that the fracture communicates 
with the external air. Infection is the obvious danger. Indirect violence 
extrudes a bone-end through skin which was intact at the moment of frac- 
ture ; direct violence, as by a missile or machinery, breaches the skin before 
the fracture is sustained. The former is usually less contaminated by 
bacteria, clothing, or road-dirt than the latter. 

(3) Comminuted. — The bone is broken into three or more parts. 

(4) Transverse or Oblique. — Descriptive of the line of fracture. 

(5) Spiral. — Sometimes mistaken for oblique. Interesting to recognise in 
that the violence causing it can be deduced accurately, i.e. torsion. 

(6) Greenstick. — A type of fracture only occurring in children. The bone 
bends and stays bent ; one cortex remains intact, while the other crumples 
or cracks (fig. 209). 

(7) Impacted. — One fragment is driven into the substance of the other 
fragment, so that no abnormal mobility will be evident. Impacted fractures 
are usually seen where a shaft of cortical bone joins the cancellous bone 
forming the expanded extremity of the shaft ; the dense cortical bone is thus 
impacted into soft cancellous bone. Two cancellous fragments can impact 
one into the other, as in fractures of the vertebrae, but two cortical fragments 
cannot impact. 
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(8) Complicated . — Associated with nerve or vascular injuries, or injuries 
of adjacent viscera. 

(9) Pathological . — Occurs when disease renders the bone abnormally 
brittle, as in Paget’s disease, or has eroded the bone, as in secondary carcinoma. 



Fig. 209. — Greenstick fracture of femur. 


(10) Fatigue fractures are rare fractures where a bone, which is otherwise 
apparently normal, develops a minute crack in the course of ordinary use, e.g. 
* march ’ fracture of the second or third metatarsal bones (p. 229). 

THE SIGNS OF FRACTURE 

There arc five clinical signs indicating a fracture in addition to the pain, 
swelling, and bruising which can be present without a fracture : 

(1) Deformity. 

(2) Abnormal mobility. 

(3) Crepitus. 

(4) Loss of function. 

(5) Local bone tenderness. 

In a fracture of the midshaft of the femur or the humerus, all of these 
physical signs will easily be elicited, but there are many other examples 
where only some of these five signs are represented. Which is the most 
important sign of the five ? Let us examine each sign in detail. 

(1) Deformity. — Though deformity is usually characteristic of a fracture, 
a bone can be broken without any deformity. Deformity means that the 
soft parts, the fascia, intermuscular septa, etc., have been so extensively 
tom that the fragments are able to separate from each other. The fragments 
can be angulated in relation to each other, displaced laterally, or they can 
even over-ride, in which case shortening will be present. If the violence has 
been expended entirely on breaking the bone, the soft parts will be intact 
and the fracture will often remain undisplaced. 

(2) Abnormal Mobility.— This is characteristic of a fracture ; the limb 

Sir James Paget , 1814-1899 , Surgeon , St. Bartholomew's Hospital, London. 

S.P.S. — 12 
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wobbles about and can be moved in a direction which is anatomically impos- 
sible. Abnormal mobility is, however, absent in greenstick and impacted 
fractures. 

(3) Crepitus. — This is the grating sensation imparted to the examining 
fingers when the bone-ends move against each other. It is an absolute 
proof of fracture, but it can be elicited in only a minority of cases, because 
it usually evokes intense pain (though not much pain in the period of slight 
shock following immediately after the injury). Crepitus is never present 
in greenstick and impacted fractures. 

(4) Loss of Function.— This might appear at first sight rather obvious. It 
is, however, a subtle point when all the other clinical signs of fracture seem 
to be negative. Thus a patient who has sustained an injury which could have 
fractured the pelvis, even in the absence of physical signs, probably has 
such a fracture, if he cannot walk. Unlike sprains or bruises of soft parts, 
fractures involving the extremities render it impossible for the patient to 
exert any significant force by pushing or pulling against resistance (i.e. 
loss of function, though not necessarily complete loss of the ability to 
move). 

Impacted fractures may present great difficulty in clinical diagnosis. Not 
infrequently this injury is missed even by experienced general practitioners, 
e.g. in resolute old ladies who manage to walk, though with a severe limp, on 
an impacted fracture of the femoral neck. In the absence of obvious signs 
suggesting a fracture, the difficulty in walking is erroneously attributed to the 
effects of a * bruise,’ and the fact that the old lady cannot take weight on the 
limb is sympathetically attributed merely to her age and frailty. In these 
cases the fracture is frequently only suspected two or three weeks later, at 
which time a patient with merely a contusion ought to be able to walk quite 
easily. Though the clinician will be alarmed for his own reputation in having 
* missed ’ an impacted fracture, he can be consoled with the knowledge that, 
as far as the welfare of his patient is concerned, only rarely is subsequent 
drastic treatment required. 

(5) Local Bone Tenderness. — If bone tenderness can be demonstrated, 
and is accurately localised to that part of a bone where a classical fracture 
occurs, it is highly probable that an impacted fracture is present, even 
though all other signs of fracture are lacking. Thus an elderly woman who 
falls on her outstretched hand and sustains an impacted Colies fracture with 
trivial displacement may have: (i) no deformity; (2) no abnormal mobility; 
and (3) no crepitus. The feet that she will have (4) loss of function in that 
she cannot exert any grip may be attributed to contusion and its significance 
overlooked. But if she has (5) tenderness localised to a point appro ximatel y 
j to 1 inch (2 to 2-5 cm.) above the radial styloid, then this patient has 
an impacted Colies fracture. 

What, then, is the most important sign of a fracture ? In most fractures 
with abnormal mobility and deformity the problem does not arise. In 
impacted fractures, local bone tenderness is the most important clinical sign ; 
loss of function is the most important symptom. 

Abraham Colies , 1773-1843^ Professor of Surgery, Dublin , Surgeon at Dr. St sevens' Hospital. 
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Other Signs of Fracture. — Three other clinical signs exist which are 
strongly suggestive of fracture : 

(1) Shock. — Though by no means a constant finding, patients who sustain 
fractures in parts not easily examined clinically, such as the pelvis or spine, 
are frequently more shocked after the injury than might be expected from a 
bruise. The old lady with the impacted fracture of the neck of the femur 
will usually have signs of shock, and therefore not much pain for some hours 
after the injury, and the doctor can move the limb about without her showing 
much obvious discomfort. 

(2) Ecchymosis. — Discoloration of the skin which comes to the surface 

a few days after an injury and at some distance from the site of injury is 
strongly suspicious of a fracture. A contusion will cause local discoloration 
almost immediately at the site of the injury. Dislocation will also be followed 
by late ecchymosis in parts distal and dependent from the injury. t 

(3) Fracture Blisters. — Undiagnosed and neglected fractures often pro- 
claim themselves to the experienced eye by the appearance of cutaneous 
vesicles, not unlike those of second-degree burns. The vesicles appear 
four or five days after the injury, when the skin is unsupported by the pres- 
sure of external dressings. They are most commonly seen below the knfe 
in fractures of the tibia, bones forming the ankle joint, and tarsus (particularly 
the os calcis). It is important to use pressure dressings as first-aid treatment 
of fractures to prevent these blisters, because if neglected, they may become 
infected and possibly involve the underlying fracture. 

Radiographic Proof of Fracture. — It cannot be too strongly emphasised 
that even in cases in which there is but the merest possibility that a bone is 
fractured, an X-ray of the whole bone should be taken in at least two planes. 
Otherwise the ‘ reasonable skill and care ’ of the practitioner may be ques- 
tioned, and no other branch of surgery is more damaging to a practitioner’s 
reputation. A wise and experienced Irish surgeon taught his pupils that 
“ bones are not filled with red marrow, but with black ingratitude ”. 

UNION OF FRACTURES 

The dense bone which composes the cortex of a long bone is very complex 
in its minute structure, resembling, in fact, a piece of ‘ plywood ’ in that 
it has a large number of layers which are laid down so that the fibres of each 
layer cross those in the next layer. Great strength is thus obtained with 
minimum weight. It is obvious that to lay down a specialised tissue like 
this cannot be done quickly, and thus the complicated stages of fracture heal- 
ing arise from the fact that the 4 callus ’ which holds the bone-ends together 
is a primitive tissue comprising a series of transitional tissues, each one of 
which is stronger and denser than its predecessor. Thus the hasmatoma 
between the bone-ends is first replaced by a delicate spindle-celled tissue 
capable of progressing to mature fibrous tissue, cartilage, fibrocartilage, and 
bone. The texture of callus is unlike the bone of the original shaft in 
that it has no 4 plywood ’ structure. The later stages of union are con- 
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ceraed with the removal of the temporary callus and its replacement by 
permanent ‘ lamellar ’ bone. 

In cases where union is slow, the first primitive tissue passes not to bone 
but to mature scar tissue, thus giving a ‘ fibrous * union. In other cases of 
slow union the first primitive tissue may specialise into cartilage and synovia] 
membrane and a * pseudarthrosis ’ results. 

The factors responsible for delayed union seem to be local factors in the 
fracture itself. Diet, systemic disease, and vitamin deficiency have all been 
incriminated from time to time, but the fact remains that delayed union of 
the tibia is exceedingly common in healthy men of military age, whereas in 
old and debilitated subjects the fractures often unite quite well. If the cause 
of delayed union were systemic, how could one explain the fact that a patient 
sustaining two fractures at the same accident may have rapid union in one 
fracture but non-union in the other ? 

Tests for Union. — In describing the state of union at any given time, the 
physical state of the fracture is conveniently labelled by the following three 
terms : 

(1) * Trace of Give ' or ‘ Sticky'. — Here the fracture is not freely mobile, 
but careful examination will suggest a few degrees of movement. The move- 
ment here is so slight that it may even be disputed by different examiners. 
Sometimes this movement is present only in one plane if the fractured bone 
is splinted by another intact bone ; thus the fibula splints and masks move- 
ment in the tibia. Union here is only by fibrocartilage. 

(2) Clinically United. — The fracture feels solid when strained vigorously 
by the examining hands. The fracture will still be clearly visible in the 
X-ray, but it will be surrounded by a haze of bony callus. 

(3) Radiological Union or True Bony Union. — Here the fragments of the 
original fracture are no longer clearly visible and, at least in some part of the 
fracture, a newly formed piece of cortex can be seen r unning co ntin uously 
across the site of the injury. The external callus originally seen as a haze 
outside the fracture will now have disappeared. 

In deciding when to abandon splintage and when to permit graded use of 
the limb, we usually accept the clinical tests for union without too much 
dependence on X-ray. On the other hand, we wait for radiological proof of 
true union before permitting the patient to bear weight, especially in the 
case of the long bones of the lower extremity, and before discarding 
crutches completely. 

The tests for clinical union are, of course, the converse of the Five Signs of 
Fracture: i.e. (2) no abnormal mobility (i.e. not even ‘sticky’); (3) no 
crepitus ; (4) return of function ; (5) no local tenderness over the callus. 
Where is (1) ? — if the fracture has been adequately treated, there should be 
no deformity! 

First-aid Treatment of Fractures. — The cardinal principle is to im- 
mobilise the joint above and below the fracture. In the upper extremity, 
being relatively light in weight, the arm can be held to the side of the body 
with slings and bandages, and the forearm is splinted against any flat piece of 
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wood suitably padded. The elbow and shoulder may need a sling. The 
lower extremity is best splinted on a Thomas’s splint passed over the outside 
of the trousers and held on with a clove-hitch round the boot (but not left in 
strong traction for more than about four hours or the skin on the dorsum of 
the foot may slough). The tibia and ankle are easily splinted with a wooden 
* back splint and footpiece ’, but take care to protect the heel from pressure 
sores. 

Care should be taken not to convert simple fractures into compound frac- 
tures, and bones protruding through the skin should not be reduced at die 
scene of the accident, but the whole wound should be dressed with some bland 
antiseptic such as Dettol, Cetavlon or acriflavine. 

PRINCIPLES OF THE TREATMENT OF FRACTURES 

The treatment of a simple fracture falls under three headings, i.e. (i) Re- 
duction ; (2) fixation ; and (3) rehabilitation. < 

(1) Reduction. — A fracture needs reduction only if it is displaced. l$6t 
so obvious is the degree of displacement which can be tolerated without 
reduction being necessary. Speaking very broadly, reduction is needed o|ly 
if deformity can be detected on clinical inspection ; there are many excep- 
tions to this sweeping statement, but the principle is still true that we do 
not reduce X-rays, but only clinical deformities. 

We do not reduce fractures to make them unite ; we reduce them so that 
when they are united they are in good position for function. Unreduced 
fractures often unite very quickly, but they give deformity — i.e. * mal-union ’. 
Fractures fussily over-treated by elaborate mechanical means in order to get a 
perfect radiological reduction often unite with the greatest difficulty. To 
some extent non-union is a product of civilisation ; rapid mal-union is the 
natural state of the uncivilised fracture. Reduction cannot be achieved with 
accuracy unless muscle spasm is abolished by anaesthesia. The mani- 
pulative reduction of a fracture is always easier if done without unnecessary 
delay, before the surrounding tissues have become swollen and turgid. 

(2) Fixation. — In most fractures the reduced position can usually be 
maintained by the use of a skilfully applied plaster cast, in spite of the return of 
normal muscle tone which follows recovery from anaesthesia. Fractures of the 
shaft of the femur are, however, a special exception, being unsuitable for this 
sequence of ‘manipulative reduction and plaster fixation’, because the 
powerful thigh muscles will continue to cause shortening, and because the 
soft tissues of the thigh are so bulky that no plaster cast can control the con- 
tained fragments. This is an instance where continuous traction must be 
employed to prevent shortening. 

The technique of manipulative reduction and plaster fixation can only be 
learned by apprenticeship, but certain guiding principles are worth stating : 

(a) Displacement indicates the tearing of soft parts which allow the frag- 
ments to move away from each other. 

( [b ) Usually the torn tissues are confined to one side of the fracture— the 
convex side. 
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(c) By makin g use of the intact tissues on the concave side of the fracture, 
the fragments can be aligned to each other. 

(d) Reduction consists of attempting to hold the fracture in an ‘ over- 
corrected ’ position ; by this means the intact tissues are stretched and the 

tom tissue relaxed. 

(e) Fixation by plaster is based on 
perpetuating the slightly over-cor- 
rected position by moulding the 
plaster. Therefore, paradoxical 
though it may sound, it needs a 
plaster slightly curved in the direc- 
tion of over-correction to produce a 
straight limb (fig. 210). 

(/) Plasters which exert a posi- 
tive moulding force do not exert an 
even pressure over the whole surface 
of the limb. A positive moulding 
force can always be resolved into a 
‘ three-point ’ system, where the 
two distal points of pressure simu- 
late those applied by the surgeon’s 
hands, and the third point is situated 
in the most proximal part of the 
plaster. 

(3) Rehabilitation. — The gen- 
eral principle and aim of rehabilita- 
tion is to return the injured person to 
work in the shortest period, with the 
minimal residual disability. It is dangerously easy, however, to think of re- 
habilitation as a separate subject, often in a different building, generally with 
a different medical staff which takes over the patient when the main part of the 
* hospital treatment ’ is finished. Such a concept shows a complete lack 
of understanding of the meaning of modem fracture treatment. Rehabilita- 
tion, physical as well as psychological, should start as soon as the patient is 
over the main discomfort of the early days of treatment. 

B 5 hler was the first to teach the importance of encouraging the patient to 
“use the splinted limb ” (figs. 21 1 and 212). By this means the circula- 
tion of the limb is maintained, atrophy of muscles is minimised, and the 
duration of joint stiffness is reduced. In other words, this teaching 
emphasised that the ill-effects of prolonged disuse are avoidable. 
Bdhler vigorously drove home the lesson that many bad results of fracture 
treatment were not the results of the fracture itself, but the results of bad 
splintage. 

The first step in rehabilitation is, therefore, the training of the surgeon to 
apply a plaster which will be comfortable and which will, at the same time as 
immobilising the fracture, permit the limb to be used. Pain from an 

Loren* Bdhler, Contemporary . Consulting Surgeon for Traumatology, Insurance Company for Accidents in Austria. 




Fig. 210 — * Three-point * action of a plaster 
cast: (a) Original deformity. ( b ) Original 
deformity recurring when pressure equal at 
all parts, (c) Three-point action holding 
correction. 
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inadequate plaster, or a joint fixed in an unsuitable position, may make it 
impossible for the patient to follow the surgeon’s command that he should 
“ use the splinted limb ”, Thus, to take as an example a fracture of the fore- 
arm, the shoulder should be exercised from the start, the wrist should be fixed 
in the anatomical position of ‘ cock-up ’, and, whenever the fracture will 
allow, in the middle position of rotation; similarly, the plaster should be so 



Fig. 21 1. — Rehabilitation in plaster — extreme example. (Or. Lorenz Bdhler, Vienna.) 


moulded round the fingers and palm that it is possible to use fingers without 
restriction. In the lower extremity, the foot should as far as possible be fully 
plantigrade and a good walking heel should be used so that the patient can 
walk with a normal ‘ heel-and-toe ’ action. A pressure sore from a badly 
fitted plaster may render it impossible for the patient to use the limb. 



Fig. 212. — A rehabilitation class. 


While still in plaster, patients should be made to attend fracture rehabilita- 
tion centres in groups and classes. The physiotherapist or remedial gymnast 
can then scrutinise their attempts to use their splinted limbs and encourage 
the weaklings. The psychological aspect of this type of rehabilitation is of 
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paramount importance ; cheerful personalities in the fracture team, interested 
in patients as human beings, get patients back to work more quickly than 
gloomy intellectuals who concentrate on X-ray appearances and interesting 
complications. By all means let sturgeons encourage the honest intellectual 
approach and let us candidly discuss our not-so-good results, but never let 
it be done in the hearing of the patient. With imaginative patients one 
careless word may hold up rehabilitation for many months. 

Under this regimen the fractured limb will do more than half its rehabilita- 
tion while still inside the plaster. The plaster should be retained until the 
patient can walk in it almost as well as in a boot, so that when the plaster is 
removed he should be able to walk away with relatively litde difficulty. This 
idea of functional activity in plaster thus puts the patient in the position of 
merely requiring the residual stiffness removed in the rehabilitation centre. 
This is quite a different story from that of those rehabilitation centres which 
see the patient for the first time weeks after the injury, by which time they are 
faced with the almost insuperable problem of overcoming both the physical 
and the mental ill-effects of mediocre treatment. 

Under the emergency conditions of war, where large groups of patients lived 
together in communities away from their homes, rehabilitation was much easier to 
organise than in peacetime. Organised games play a very useful part in rehabilitation. 
Billiards, darts, quoits, skittles, etc., interest most patients. Competitions can be 
arranged, during the excitement of which a patient will often involuntarily exercise 
a limb far more efficiently than if he were conscious of his effort. 

Close liaison with a medical social worker (almoner) during this phase is 
important in solving financial and domestic worries produced by the accident 
and which, if allowed to persist, may have an ill-effect on recovery. Voca- 
tional training is provided by the Ministry of Labour for patients who have 
suffered from permanent disability, as a result of which they cannot follow 
their original employment. 

COMPLICATIONS OF A FRACTURE 

z. General 

(1) Surgical Shock . — Shock which does not recover wi thin an hour of 
injury by such simple methods as warmth, morphine, and splintage is probably 
of the ‘ oligaemic ’ variety. A fracture of the tibia rarely produces severe 
shock, because not much blood is lost locally in the calf ; in the thigh, on 
the other hand, as much as 3 pints (17 1.) of blood can be accommodated 
without arousing any more comment than the fact that the thigh is very 
swollen. To give an anaesthetic to such a case, too early and without 
fluid replacement, may abolish the vasoconstrictive mechanism which 
m ai n ta i ns the blood pressure, and a fatal fall of pressure may occur 
(P- 77 )- 

(2) Fat Embolism . — See p. 133. 

(3) Hypostatic Pneumonia . — This is particularly liable to occur in elderly 
patients confined to bed for the treatment of fractures of the neck of the 
femur. 
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can be summarised : 

Late 

4. Avascular necrosis 

5. Ischaemic contracture 

6. Delayed union 

7. Non-union 

8. Mal-union 

9. Pressure sores 

10. Joint stiffness 

(1) Nerves. — Nerves, particularly those which lie adjacent to bones, |re 

liable to be involved as a result of contusion, traction, or laceration by |he 
jagged fragments. Appropriate tests must always be carried out when fee 
patient is first seen in order to test the function of any nerve which may hive 
been injured. ? 

Contusion , which gives rise to transient block (neurapraxia) is the co|n- 
monest lesion, and recovery usually occurs within two or three weeks. 

Axonotmesis , or lesion in continuity, occurs if a nerve is crushed so that 
the axis cylinders only are damaged. The sheath of the nerve is intact, so a 
good functional result is to be expected after a few months, as axons reunite 
with a minimum of ‘ shunting 

Neurotmesis , or complete division of the nerve, only occurs when there is 
considerable displacement of fragments. 

Nerves which are especially liable to be injured at the time of the fracture 
are the median, in the case of supracondylar fracture of the humerus, and 
the radial in fractures of the shaft of the humerus as it lies in its groove on 
the bone. 

(2) Blood-vessels. — Arteries or veins are sometimes ruptured at the time 
of the fracture (p. 123 and fig. 40). Vessels may be occluded by spasm 
due to bruising, or by the pressure of displaced fragments. The commonest 
example is occlusion of the brachial artery in association with supracondylar 
fractures of the humerus, but pressure on the popliteal artery by the diaphysis 
of the femur in the case of separation of the lower epiphysis may also occur. 
If the circulation of the limb is unsatisfactory after reduction of a fracture, 
exploration of the adjacent artery is often advisable if attempts to block the 
sympathetic chain with local anaesthetic produces no improvement (p. 122). 

(3) Infection. — The infection of a compound fracture is a very serious 
matter because, if osteomyelitis results, there may be a persistent discharge 
of pus for months or even years. With antibiotics, and the ability to operate 
within a few hours of the injury, the serious effects of osteomyelitis are much 
less common than formerly. Before the advent of antibiotics, infected 
compound fractures were particularly prone to secondary haemorrhage by the 
erosion of a large vessel in the neighbourhood of the fracture ; fortunately 
this complication is now very rarely encountered. 

Sequestration of dead fragments of bone may occur in the course of the 


2. Local 

The local complications of a fracture 
Early 

1. Nerve injury 

2. Arterial injury 

3. Infection 
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later stages of osteomyelitis, and until all the sequestra have been removed, 
the discharge cannot be expected to stop. 

Gas gangrene (p. 44) is a serious complication of a dirty compound 
fracture, and though this also is less frequently seen to-day than formerly, it 
still occurs despite the use of antibiotics. The development of gas gangrene 
is favoured by erroneous judgment in closing wounds which contain large 
nmminrs of dead muscle (i.e. deprived of blood supply by the injury), and by 
overlooking radio-translucent foreign bodies, such as clothing and pieces of 
wood, which are buried in the depths of the wound. 

(4) Avascular Necrosis. — This occurs when the fracture completely 
interrupts the blood supply to one of the fragments. The anatomical 
arrangement of the blood supply to special bones makes this complication 
common in certain sites, as in the head of the femur after fracture through 
the neck, and in the proximal fragment of the carpal scaphoid after a fracture 
through the waist. If the fragments are closely coapted and rigidly fixed 
the blood supply may re-establish itself, but more often the changes of 
aseptic death supervene and the bone crumbles and collapses. This is later 
followed by osteoarthritic changes. 

(5) Ischaemic contracture is a rare sequel to arterial complication of 
a fracture. The best-known example, fortunately uncommon, is Volkmann's 
contracture of the flexor muscles of the forearm after fractures at the elbow or 
in the forearm in children (p. 201), but even more rarely it can occur in the 
leg and calf. If arterial spasm persists long enough to cause aseptic necrosis 
of the flexor muscles, these will eventually be replaced by fibrous tissue which 
will contract. At the same time ischsemia of nerve trunks may cause 
changes which impair conduction. The reason why the arterial spasm can 
persist, despite all attempts to dilate the arteries, is still obscure. Though 
the arterial spasm is usually precipitated by inexperienced handling of a 
fracture, cases have been encountered where adequate skill and care have been 
used and undoubtedly cases must exist where the fracture itself is responsible 
for the inidal spasm. 

Volkmann’s contracture is notoriously prone to follow the reduction of supra- 
condylar fractures in children. The child always has persistent severe pain after the 
reduction, and the whole of the damage is sustained within the first twenty-four horns 
after the reduction (and quite probably within six to twelve hours). The hand can 
be white or dusky. There will be anaesthesia of the whole hand if tested by pinprick 
(the child, of course, not being allowed to see the pin). 

Perhaps the most important physical sign — because if detected early it is still not 
too late to institute remedies — is inability of the surgeon passively to straighten the 
patient’s fingers and at the same time extend the wrist (fig. 213). If this can be 
done, no damage is occurring in the flexor bellies. 

It goes without saying that the radial pulse will be absent in these threatened cases, 
but an absent radial pulse by itself need not always cause serious worry if severe 
spontaneous pain is absent (i.e. not just ‘ tenderness ’ evoked on being touched but 
spontaneous pain when the limb is immobile) and especially if the fingers can be 
passively extended. In these cases the local spasm of the brachial artery obviously 
has not spread to the collateral vessels which is the fundamental danger of a Volk- 
mann’s contracture. If the radial pulse is absent, it is important to release the elbow 
from too acute flexion to see whether this may restore the pulse. 

If danger signs are present, the following routine should be adopted : (1) release all 

Richard von Volkmann , 1830-1889. Professor of Surgery, Halle, 
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tlexion from the elbow and allow it to extend beyond the right angle (2) imme- 
diately block the stellate ganglion with Novocain without any undue delay in fry ing 
trivial remedies ; (3) heat the child’s body with a radiant heat cradle but expose the 



Fig. 213. — Volkmann phenomenon : (a) Mild case : wrist flexed — fingers straight, (f>) Mild 
case : wrist extended — fingers flexed, (c) Severe case : wrist flexed — fingers flexed. 


naked arm to the air to keep it cool ; (4) administer a vasodilator drug (in appropriate 
dosage for a child); (5) if all these measures fail after two or three hours, consider 
exploration of the brachial artery in the antecubital fossa. 1 

Exploration of early cases may be of value. The segment of the artery in spasjn, 
which is contracted to the diameter of a piece of string, is bathed in a warm solution 
of one per cent, papaverine, or i per cent, procaine, for thirty minutes (p. 132). It 
is no longer considered wise to perform arterectomy on the theory that a damaged 
segment is the source of irritation causing the spasm. 

Late treatment in the established case is mainly concerned with stretching the 
contracted fingers and preventing further contracture. 

Tight Plasters. — Patients have frequently suffered tragic losses of limb, 
all too often after relatively trivial fractures, and surgeons have had heavy 
damages awarded against them when there has been evidence of circulatory 
obstruction after the application of plaster. The problem is complicated 
because arterial spasm may sometimes, though rarely, be caused by the 
injury itself, and the surgeon who fails to examine the circulation and 
sensation in the hand or foot before applying a plaster may be penalised. 
If a tight plaster, or a tourniquet, is left in position too long, the circulation 
does not return when the constriction is released, because a secondary 
arterial spasm supervenes, which may resist all measures at relaxation. 

Apart from remembering to examine the circulation and sensation before 
commencing treatment, the most important advice to the inexperienced is 
not to make the common mistake of thinking that pain is to be expected as a 
normal accompaniment of a recent fracture, either reduced or unreduced. 
Persistent, spontaneous pain (i.e. not pain evoked merely by movement) is 
positive evidence of a serious complication, and usually a vascular complica- 
tion, even if the circulation in the digits ‘ seems adequate ’. Pain after a 
fracture, especially if it returns in unabated form after partial relief by an 
analgesic, must be investigated instantly ; the mistake must never be made of 
ordering another dose of analgesic by telephone and * seeing it in the morning \ 
After orthopaedic operations it is a sound rule always to split the plaster if 
the soft tissues of the limb are not already swollen at the time of the operation. 

(6) Delayed Union. — There are wide variations in the time taken for bone 
to demonstrate * clinical union ’, and wide differences may occur even in 
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different bones in the same patient. Clinical union should be present in six to 
ten weeks. If a fracture does not feel solid three months after an injury, we 
mn certainly diagnose ‘ delayed union *. 

Radiographically, the characteristic feature of a delayed union is that no 
evidence of repair is present. The outline of the bone fragments is almost 
as clearly defined as in a recent fracture and no callus will be visible. The 
only indication that the fracture is not recent may be slight generalised disuse 
osteoporosis. Such a fracture may easily be mistaken for a fracture six 
weeks old, when in actual fact it is six months old ; it seems to be * in cold 
storage ’ (fig. 214 a). 

Delayed union implies that spontaneous union is still possible, and 
treatment consists of continuing the fixation and of encouraging the patient 
to use the limb. 

(7) Non-union. — ‘ Non-union ’ is the end-result of a minority of cases of 
‘ delayed union ’ which do not eventually mute spontaneously by continued 


(a) 



Fig. 214. — (a) Delayed union — no 
sclerosis. (b) Non-union — sclerosis. 


Fig. 215.— A false 
joint following an un- 
united fracture of the 
shaft of the humerus. 
C R.C.S . Museum,) 


immobilisation. Non-union is a permanent end-result; union can only be 
obtained if operative intervention is undertaken and some form of bone graft 
is performed. 

Radiographically, ' non-union ’ is diagnosed by evidence of sclerosis, by 
rounding-off of the bone-ends, and by closure of the medullary canal by dense 
bone at the site of the fracture. In its fully established state (figs. 214 b and 
215) this rounding-off of the bone fragments shows that a false joint or 
pseudarthrosis has formed. Clinically, a pseudarthrosis is shown by the 
presence of 5 or 10 degrees of free mobility in a fracture six months or more 
old. In these cases the false joint is lined with irregular cartilage and contains 
synovial fluid and synovial membrane. 
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Causes of Non-union and Delayed Union. — It is customary to mention 
general causes of delayed union, such as old age, debility, vitamin deficiency, 
and systemic disease, such as syphilis, but none of these is a constant factor, 
and everything seems to point to the greater importance of some local factor. 

Local Factors are numerous and may be summarised as follows : 

(a) Infection. 

(b) Inadequate immobilisation. 

(c) Impaired blood supply. 

(d) Over-distraction. 

(e) Interposition of soft parts. 

(a) Infection. — Severe osteomyelitis undoubtedly delays union, but a mild 
infection which clears up in a month or two usually is without ill-effect. 

(b) Inadequate Immobilisation. — If the bone fragments are continuously Id 
motion, the new cellular tissue attempting to bridge the gap may develop # 
plane of cleavage and the attempt to bridge this gap may be permanently 
foiled by the ends becoming insulated from each other by mature fibrous tissue. 
Once this has happened, the bone tends to become rounded off and sclerose^. 

Failure of immobilisation, however, does not seem to be the whole stofcy 
because we know that fractures in the shaft of the femur and the humerus aire 
often capable of uniting in the presence of movement. It seems that certain 
bones — especially the lower one-third of the tibia — have no natural capacity 
for generating profuse periosteal callus. In these cases it would seem reason- 
able that a scanty growth of callus could be compensated by greater attention 
to immobilisation, but no external splint applied outside the skin (such as a 
plaster cast) can prevent a certain amount of movement in a fracture. 

A fruitful source of non-union, especially at sites such as the lower one- 
third of the tibia where callus production is scanty, is repeated late attempts to 
readjust the position of the fracture. Ideally, all manipulations and adjust- 
ments to a fracture should be completed within the first week, and thereafter 
the plaster should be left untouched until the time when the fracture is 
likely to be clinically solid ; a final change can then be made to a close-fitting 
plaster in which weight-bearing can be safely permitted. 

(c) Lack of Blood Supply. — In certain parts of the skeleton the fracture 
will itself deprive one of the fragments of its natural blood supply and so 
cause non-union. It is doubtful whether any displaced subcapital fracture 
of the neck of the femur would ever unite without absolute fixation, and the 
same applies to fractures through the waist of the carpal scaphoid. 

(d) Over-distraction. — A fruitful cause of delayed union and non-union is 
the excessive use of skeletal traction. Excessive traction pulls the bone-ends 
apart and so favours the growth of fibrous tissue which insulates the bone- 
ends from each other. Modern ideas emphasise the use of the minimum 
traction force to achieve the desired result. 

(e) Interposition of Soft Parts. — Fascia or ligaments appear to be a more 
effective barrier to the growth of callus across a fracture than the interposition 
of muscle. Examples of callus growing considerable distances through 
muscle are not uncommon. In fractures of the patella, the medial malleolus. 



190 A SHORT PRACTICE OF SURGERY 

and the olecranon, a flap of ligamentary tissue is often found to have fallen 
into the fracture line, so that accurate apposition of the surfaces cannot be 
obtained unless the flap is removed. Without operation there is a strong 
tendency for fibrous union in the patella and olecranon, and the fibrous 
tissue may stretch under the tension of the traction tendons. 

Treatment. — In delayed union all that is necessary is to persist with plaster 
fixation and to encourage the use of the limb. If there is no evidence of 
sclerosis and rounding-off of the bone-ends, there is always a chance that 
further fixation will still produce union. If, however, the fracture is rather 
freely mobile, i.e. is not just ‘ sticky ’, and there exists considerably more 
than 2 or 3 degrees of movement, it is frequently economically wise to treat 
the case operatively by bone grafting, as if it were already a non-union, 
rather than to waste further time and then eventually to find that oper- 
ative treatment is necessary. 

Three techniques of bone grafting are in common use : 

(a) Massive Onlay Graft. — A heavy piece of autogenous bone is cut from the 
normal tibia and screwed across the surface of the non-union, after preparing a suitable 
bed (fig. 216). In a number of cases, where the ununited fracture is at the junction 
of thirds, it may be possible to perform a 4 sliding graft * without taking bone from the 
opposite leg. In these cases the graft is taken from the longer fragment, slid across 
the area of the non-union, and recessed into the shorter fragment. 

(b) Cancellous Bone Graft. — Modem practice is tending to supplant the cortical 
graft by the cancellous graft because of its greater power of union 
and its resistance to slight infection. If there is only a little 
movement in the non-union, the Phemister technique can be 
used ; the periosteum is elevated on one or two sides of the frac- 
ture, without disturbing the fibrous union of the bone-ends, and 
slices of iliac bone are laid across the non-union and the wound 
closed. After three months in plaster the fracture will be solid, 
and the site of the fibrous union will disappear slowly and 
spontaneously. It is to be noted that no attempt is made to resect 
the bone-ends and cut away sclerosed bone as was often done 
with massive onlay grafts in the past. Cancellous bone grafting 
by this technique is a very safe and reliable operation and has a 
high success rate, even in cases which have only recently over- 
come local infection (where a massive onlay graft would be dis- 
astrous). 

(c) Metallic Fixation plus Cancellous Chips. — If there is ex- 
cessive mobility at the non-union, it is often desirable to procure 
fixation by stainless steel or vitallium plates and screws and then 
to stimulate osteogenesis by means of chips of iliac bone packed 
round at the same operation. 

It takes approximately three to four months for a bone graft to 
become incorporated and strong enough to abandon all external 
fixation. 

Fig 216 —Mas- Bank —Recently there has been a wide use of bone 
sive onlay cortical 8torcd in the 4 deep-freeze ’ refrigerator. This 4 homogen- 
bone graft. ous * bone (commonly ribs removed at thoracoplasty) does not 

have such good powers of incorporation as autogenous bone, and 
therefore is not to be recommended for non-union in fractures of long bones. Stored 
bone is, however, very useful in filling gaps, and is often successful in spinal fusion, 
though taking longer to consolidate than autogenous bone. 

(8) Mat-union. — Mal-union is the union of a fracture in defective position. 
The two most serious deformities of mal-union are (a) angulation and (b) ex- 
cessive shortening. Angulation throws out of line the correct transmission of 

Delhi Burton Phemistor, M2-1 Orthopedic Surgeon University of Chicago. 
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tress through joints above and below the fracture and, in the lower extremity, 
teads to osteoarthritis in the disturbed joints. Gross shortening can always 
be corrected by a raised boot. An adult can usually compensate for as much 
as | inch (2 cm.) of shortening without needing a surgical raise on the shoe. 
It is also important to observe that a shortening of 1 inch (2*5 cm.) does not 
necessarily need the full raise of 1 inch ; in such a case, A inch on the heel 
alone is often enough to avoid a noticeable short-leg dip when walking, and 
the minimum amount can be determined by experiment. 

If angular deformity is great, it will need surgical correction by osteotomy, 
because no surgical appliance can compensate for it. 

(9) Pressure Sores. — Pressure sores are produced by ridges or local pres- 
sure. Ridges are due to the uneven application of a bandage, or to the 
alteration of the position of a joint after a loose plaster has been applied,; 
Local pressure occurs if bony prominences are unprotected, or if pressure ii 
allowed to indent the cast before the plaster has set. Persistent localised 
discomfort or pain must not be ignored, and the gradual diminution of thfc 
pain should not lull the surgeon into a sense of false security, lest it indicate^ 
the onset of gangrene (as with gangrenous appendicitis). Recurrence off 
oedema of the digits after initial swelling has subsided usually indicates a 
pressure sore. If infection occurs, it can be recognised by a local patch 6f 
warmth or discoloration of the plaster, and later by the odour which emanates 
from beneath it. When a sore is suspected an inspection window is cut in 
the plaster, and if no sore is discovered the gap is packed with cottonwool and 
firmly bandaged in order to prevent oedema. If a sore has occurred, the 
window must be enlarged beyond the area affected, and suitable antiseptic 
dressings are applied (p. 37). 

(10) Joint Stiffness. — Some temporary joint stiffness is to be expected 
after a fracture ; what is most important is that there should be no permanent 
stiffness. 

Fractures involving joint surfaces, or very close to joints, are more prone 
to cause stiffness than fractures of the shaft of the bone at a distance from the 
joint. Thus fractures involving joints must be moved earlier than frac- 
tures of the shaft of long bones. Anatomical restoration of joint surfaces 
by open operation in theory is the ideal procedure if combined with 
early movement, but strangely it often does not give as good mobility as 
does early movement without operation and with acceptance of some 
deformity. 


INDICATIONS FOR OPERATION ON FRACTURES 

The indications for operative intervention in connection with a fracture can 
be classified as immediate, intermediate, or remote. 

Immediate. — (a) Complicated fractures^ as in the case of rupture of, or 
pressure on, the main vessels of a limb, may require operative intervention 
in order to control haemorrhage, or to diminish or obviate the risk of gangrene 
or ischaemic contracture. 

(b) Compound fractures must be operated upon immediately in order to 
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diminish the risk of infection. Each hour’s delay allows infection to become 
more firmly established and devitalised tissues are particularly susceptible 
to bacterial invasion. A delay of six hours usually means some degree of 
infection. 

The gitns of the treatment in compound fractures have been considerably 
modified since the introduction of antibiotics. Open fractures received in a 
fully equipped fracture service within a few hours of injury are nowadays 
ideally treated by suturing the skin wound and so converting the fracture 
into a closed fracture. In suitable circumstances skin cover by immediate 
skin grafting may be advisable. In a few cases (though certainly not as a 
routine) the experienced operator may with advantage use internal fixation 
in open fractures, just as he would in fractures which were originally closed. 

If a compound fracture is twelve or more hours old, and especially if it is 
obviously contaminated with road dirt or agricultural earth, it is unsafe to 
close the wound completely, and this applies even with the protection of 
antibiotics. In these cases the Winnett Orr method can be used, following 
the technique popularised by Trueta in the Spanish Civil War. In this 
technique the wound is surgically debrided, left open, and packed with 
petroleum jelly gauze, and the whole limb is fixed in plaster after reduction. 
The plaster is left untouched for two or three months, and any accumulation 
of foul-smelling discharges is counteracted by various nursing manoeuvres 
(open-air wards and odour-absorbent dressings containing activated charcoal). 
When the plaster is eventually removed the gauze will be found to have been 
extruded on to the surface and the wound itself will appear as a flat area of 
healthy granulation tissue under which the united fracture is sealed off. 

Very severe compound fractures of the leg, if complicated by nerve damage and 
especially if at the same time it is doubtful whether the blood supply is adequate to 
nourish the foot, are best treated by immediate amputation without wasting further 
time. Failure to make a firm decision in these cases invites the risk of gas gangrene; 
also a limb may perhaps be saved, after weeks of grave illness to the patient, which is 
of little use and which later must be amputated because it is painful and useless (p. 42). 

Internal Fixation. — It must be admitted that the internal fixation of 
recent fractures is more often governed by the personal experience of the 
surgeon rather than by any absolute surgical rules which at the moment 
can be clearly enunciated. Thus, some surgeons may advise the internal 
fixation of all fractures of the tibia by plates and screws, while others will 
not consider the tibia suitable, yet will advise the plating of fractures of 
both bones of the forearm. Sometimes the combination of two fractures 
sustained simultaneously may be difficult to treat conservatively and the 
problem is simplified if one of the two is operated on ; thus a fracture of 
the femur and the tibia on the same side is commonly treated by operative 
fixation of the tibia and conservative treatment of the femur or vice versa. 

Certain fractures give such excellent results , by open operation and in- 
ternal fixation that there is no disputing that these are best treated in this 
way rather than by closed methods. The best known are : 

(1) Fractures of the neck of the femur, (2) the patella, and (3) the 
olecranon. 


Hiram Winnett Orr, 1877-1956. Surgeon , General Hospital, Lincoln, Nebraska, U.S.A. 
Josepk Trueta , Contemporary . Nuffield Ptofessor Emeritus of Orthopadtc Surgery, Oxford . 
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The intramedullary nail (Kiintscher) has gained a permanent place in the 
treatment of fractures of the shaft of the femur in the middle and upper thirds 
(fig. 217), though it is unsuitable in the neighbourhood of the knee. It often 
enables a patient to leave hospital in three weeks and to 
have a full range of knee movement and a perfectly 
straight femur; the alternative conservative method 
necessitates three months of bed-rest with splintage, and 
a total stay in hospital of four or five months. 

FRACTURES OF CHILDHOOD 

Childhood fractures are quite different from adult frac- 
tures, and the principles of treatment also have very little 
in common with these. Moreover, the treatment of 
childhood fractures is one of utter simplicity (with one or 
two notable exceptions), and this simplicity is obscured 
when overshadowed by the complex problems of the adult 
fracture. 

The simplicity of fracture treatment in the child is 
the result of the following features : 

(1) Delayed union practically does not exist. In child- 

hood all the osseous tissues (endosteum, periosteum, and 
possibly even the cortex itself) are strongly osteogenic 
and callus can bridge wide gaps. There are only two Fig. 217.— Kiint- 

exceptions to this statement : non-union of the capitellum 1 S a r h “ a ii ntramedul " 
(due to rotation of the fragment out of the elbow joint) ary nai ' 

and ‘ congenital pseudarthrosis of the the tibia ’, which in all probability 
has some obscure pathological basis. 

(2) Permanent joint stiffness is unknown. Thus prolonged fixation (if 
ever needed) can be countenanced and early movement is unnecessary. 

(3) Spontaneous correction of deformity. The younger the child the 
more easily docs a fracture deformity diminish or even disappear. A child 
of five years, unlike an adult, will not have the same bones by the time he has 
reached fifteen or twenty years of age. 

It is sometimes stated that at all costs angular deformity should be corrected 
because this might persist. Though a severe angular deformity may never 
completely disappear with growth, it will certainly diminish. The nearer the 
age of the child to puberty the less the chance of complete correction. The 
fear of angular deformity in children arises from the unwarranted belief 
that growth will continue in the line of the deformity, in which case it would 
obviously get worse. 

Spontaneous Correction of Length. — In a growing child some obscure 
mechanism exists which stimulates the growth of an extremity which has 
been made shorter than its fellow by an over-riding fracture. The success 
with which this occurs depends on the age at the time of the fracture (fig. 218). 

Ease of Manipulation. — The greenstick fracture of children is malleable, and 
even when it is converted into a complete fracture by over-correcting the de- 

Gerhard Kiintscher , Contemporary. Orthopaedic Surgeon, Kiel , Germany. 
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formity there is much less tendency for the fracture to 
become displaced than in adult fractures. The reason 
is that the child has relatively much stronger connec- 
tive tissues, and the periosteum is stronger than that 
of the adult as it is five or six times thicker and very 
much tougher. 

Epiphyseal Arrest and Ischeemic Necrosis. — It might 
be thought that danger to growth by involvement of 
epiphyses would be common. In fact it is very rare — 
the only well-recognised site being the uncommon com- 
plication of fracture through the lower tibial epiphysis. 
Similarly, ischaemic necrosis of epiphyses might be 
imagined as a likely sequel, but in fact it is exceptionally 
rare in children after injury. 

Immunity of Certain Bones. — In children some of the 
sites which cause the greatest trouble in adults are 
almost immune from fracture. Thus the spine in 
children is so resilient that after ordinary injuries it is 
rarely fractured and paraplegia is practically unknown. 
Similarly, the pelvis is seldom injured and visceral 
complications are remarkably rare, even after being 
* run over ’ by car wheels. The carpal scaphoid never 
fractures in young children, and so never suffers from 
ischaemic necrosis. 

Difficult Childhood Fractures. — There are two com- 
mon fractures in childhood likely to cause difficulty ; i.e. the supracondylar 
fracture of the humerus (p. 201) and the fracture of the capitellum (p. 203). 
In the former the vascular complications are the main problem; in the 
latter the late development of cubitus valgus and ulnar paralysis (p. 330). 
A much rarer injury than either of the preceding, though very sinister when 
it occurs, is separation of the lower femoral epiphysis. This can cause pres- 
sure on the popliteal vessels and gangrene of the foot (p. 39). 

SPECIAL FRACTURES 
FA CIO-M AXILLARY INJURIES 

These injuries are all too frequently the result of road accidents. The 
victims are usually car passengers, thrown forwards against the windscreen 
or dashboard. The wearing of safety harness, now compulsory equipment 
in new cars, reduces the incidence of this mutilation. 

Fractures of the maxilla are classified according to Le Fort 1 (fig. 219). 
The likelihood of a fracture being present is suggested by the type of accident, 
the facial injury (dish-face deformity, split-open face, or swelling), the in- 
ability to close the jaws (open-bite deformity), or diplopia due to upward dis- 
placement of the floor of the orbit. An X-ray confirms the type of fracture. 

1 Ren<$ Le Fort, Surgeon, Paris, defined these fractures as early as 1901, by macabre research, 
in which he dropped rocks and other heavy objects on the faces of cadavers. 



Fig. 218. — Over- 
riding femur in child, 
age six, with i£ inch 
(3 2 cm.) shortening; 
which was eventually 
neutralised by in- 
creased growth. 
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Treatment is best carried out in a facio-maxillary centre. In addition to the 
repair of the face (p. 458), the displaced maxilla is freed, by rocking with 
bone forceps, and restored to its normal position. According to the type of 


Lc Fort I. Fracture involving 
the maxilla only. The fracture 
line passes through the base of 
the antrum on either side and 
across the nasal floor through the 
septum. 


Lc Fort II. Posteriorly the 
fracture line passes up behind 
the nose in the direction of the 
malar-maxillary junction, across 
the posterior wall of the antrum, 
and across the pterygoid process 
in the middle or upper third. 
The anterior fracture line passes 
into the orbit in the area of the 
lachrymal bone, and soon 
emerges again to break across the 
Ironto-nasal process of the max- 
illa and the bridge of the nose 
to meet a similar fracture line on 
the opposite side. The posterior 
wall ol the orbit is not fractured 
in this type. 

Lc Fort III. There is a cranio- 
facial disjunction, the fracture 
line passing through both zygo- 
matic arches, both external angu- 
lar processes of the malar bones, 
across the back of both orbits, 
and the back of the nose in the 
ethmoid area. There is a separa- 
tion of the nasal bones from the 
frontal bone. Posteriorly the 
septum is fractured high up and 
likewise the pterygoid processes. 
There is a complete separation of 
the maxilla, nose and ethmoids 
and the palatal bones from the 
base of the skull. 







Fig. 219. — Naso-maxillary fractures, Le Fort classification. 


fracture, stability is maintained by either (i) wiring the upper and lower jaws 
together in proper occlusion, (2) by wiring a pliable metal bar to the teeth, or 
the edentulous alveolus, and fixing this by a system of extra-oral rods 
(scaffolding) to a plaster of paris head-cap, (3) by internal wire sutures 
(maxilla to malar bone). 

The Zygomatic Arch may be fractured and depressed by a direct blow. The 
important physical signs indicating the necessity for reduction are diplopia and ob- 
struction to opening of the mouth. Unsightly deformity results (fig. 220 ), and 
'uuesthesia of the cheek may occur owing to pressure on the infraorbital nerve. 
i’ain on mastication is commonly noticed. A small incision is made in the hair 
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margin above the bone, through which a blunt instru- 
ment is inserted. This is manipulated beneath the arch 
so that the fragments can be elevated. Reposition of 
the depressed arch should always be performed, other- 
wise the cheek is permanently flattened. 

The Nasal bones are commonly fractured as a result 
of direct violence. The fracture usually occurs near their 
lower margin, but in severe injuries the root of the nose 
may be driven in towards the base of the skull and the 
septum is commonly fractured and displaced. Epistaxis, 
considerable swelling, and surgical emphysema may result. 
Consolidation speedily occurs, hence replacement should 
be undertaken without undue delay, although reduction 
may be successful within two weeks of the injury. Under 
anaesthesia one blade of a pair of long forceps, protected 
with rubber tubing, is introduced into each nostril alter- 
nately, and the fragments levered back into position. 
It may be necessary to exert external digital pressure 
on the fragment in the direction of the deformity, so as to 
disimpact it, before reduction is possible. Fixation is not 
necessary. 

The Mandible is usually fractured in one of three situations (fig. 221) : 

( 1 ) The neck of the condyle is occasionally frac- 
tured, in which case it is displaced forwards and 
inwards by the pull of the attached external ptery- 
goid muscle. Localised pain occurs on movements 
of the jaw, and crepitus is detected by the patient 
or surgeon. 

(2) The ascending ramus may be fractured, 
usually in the region of the angle of the jaw. Little 
displacement occurs, as the masseter on the out- 
side and internal pterygoid muscle on the inner 
aspect sandwich the fragments between them. 

The injury is suspected on account of persistent 
localised pain, and is confirmed by an X-ray. 

Mastication is limited to soft food for three 
weeks. 

(3) The body of the jaw is the part most 
commonly fractured, sometimes as the result of a blow with a fist. The 
fracture frequently occurs at the site of the socket of the canine tooth, the 
cavity of which weakens the bone, and also this region is the junction of two 
curves. Occasionally the fracture is bilateral, in which case the central 
portion of the jaw is displaced downwards by the anterior bellies of the 
digastric muscle and the muscles attached to the genial tubercles. Owing 
to the firm attachment of the mucoperiosteum to the bone, the fracture is 
nearly always compound. 

Diagnosis is usually obvious, as speech and swallowing are impaired. 
Blood-stained saliva trickles from the mouth, and irregularity of the line of 
the teeth is apparent. Crepitus can be elicited with ease. 

Treatment 

As a first-aid measure the fracture is supported by a barrel bandage, 1 which is a 
great improvement on the ‘ four-tail * method, in that it supports the jaw without 

1 So-called, as it is the method by which draymen secure barrels when lowering them into 
vaults. 



1. Neck of condyle. 

2. Through the angle or ascend- 
ing ramus. 


3. Commonest site, anterior to 
the mental foramen, through the 
canine fossa. 



Fig. 220. — Depressed 
fracture of left zygomatic 
arch. Motor cycle accident. 
(T. McNair, F.R.C.S., Edin- 
burgh.) 
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any backward pull, which pull maintains the deformity instead of overcoming it. A 
2-inch (5 cm.) bandage is used. It is passed under the jaw so as to support it firmly, 
and tied in a simple knot over the vertex. The knot is then opened, and one loop is 
manipulated over the forehead and the other over the occiput. The twist in the 
bandage on one side thus comes to lie above one ear, and on the opposite side the long 
end of the bandage is passed beneath the part encircling the head so as to form a 
corresponding twist. The two long ends are then tied over the vertex (fig. 222). 

As soon as possible the patient is re- 
ferred to the dental surgeon for fixation, 
the most satisfactory appliance being an 
interdental splint which fits over the 
teeth adjacent to the fracture. A cor- 
responding splint is fitted to the upper 
jaw, and the two splints are fixed to- 
gether, in occlusion, by wire or elastic 
bands. Any obviously infected teeth, 
or an interposed tooth, are removed 
during the fitting. In edentulous 
patients, either dentures or acrylic 
moulds are wired to the alveolus and 
thence together. 

Post-operative Care. — As the fracture 
is compound, infection from the 
mouth is likely, particularly if pyorrhoea or infected teeth are present. Warm 
antiseptic mouth-washes are therefore used almost continuously. The diet 
is confined to fluids, which are taken temporarily through a rubber tube. 

Complications are mainly due to infection. Thus necrosis of bone and 
delayed union are not uncommon, while submaxillary cellulitis may require 
operative intervention. Aspiration pneumonia is a grave danger, particularly 
in old or alcoholic patients with pyorrhoea. 

UPPER EXTREMITY 

The Clavicle is said to be the commonest long bone to fracture, indirect 
violence by a fall on the shoulder, usually at sport, being the usual cause. 

Fractures occur in two principal situations 
(fig. 223). 

(1) Acromial End . — Displacement is slight in 
this position because the fracture occurs between 
the trapezoid and conoid ligaments, and thus the 
two fragments are held in position. Localised 
pain and tenderness suggest the presence of the 
fracture, which often requires a radiograph for 
confirmation. The application of strapping and 
a sling for three weeks is adequate. 

(2) Mid-shaft . — This is an exceedingly common fracture, and is usually 
due to indirect violence, such as falls on the hand or shoulder. It is fre- 
quendy met with in the hunting-field and on the football ground. 

A greenstick variety occurs in children, and is liable to be overlooked, but 
the definite localised tenderness and reluctance to move the arm should 


2 



Fig. 223. — Clavicle. 

1. Acromial end. 

2. Commonest site, at junction 
of outer flattened and inner pyra- 
midal portions. 



Fig. 222. — The barrel bandage. 
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suggest the necessity for an X-ray. The frequency of fracture at this site is 
accounted for by the fact that it is the junction of two curves. 

Diagnosis is usually obvious, even at a distance, as the patient is seen sup- 
porting the elbow on the injured side with the opposite hand, and flexing his 
head to the affected side in order to relax the stemomastoid muscle. 
The outer fragment is displaced in three directions — downwards by 
gravity, forwards by the pull of the pectoral muscles, and inwards by con- 
traction of the muscles inserted into the bicipital groove of the humerus, 
notably the latissimus dorsi. The inner fragment is tilted slighdy upwards 
by the stemomastoid muscle, and is made the more prominent by the dis- 
placement downwards of the lateral fragment. 

If displacement is slight, all that is necessary is to place a pad in the axilla, 
steady the fragments by passing strapping over the site of fracture, and apply 
a sling for three weeks. If deformity is pronounced, the Three-slings 
method is adopted. 

The Three-slings Method . — Though a number of rather elaborate splints 
have been devised in an attempt to introduce an element of precision into 
the treatment of a fractured clavicle, for general use it is difficult to improve 
on the simplest method of all, the Three-slings method. 

The slings are ordinary calico triangular bandages (fig. 224). Two of these 



Fig. 224 . — Three-slings method for fractures of the clavicle. 


are rolled up enclosing cottonwool to make two sausage-shaped pads which are 
tied round each shoulder as indicated in the diagram. With the patient sitting 
on a low stool and with an assistant pulling the patient’s shoulders backwards 
(using his knee as a fulcrum), the nurse ties the ends of the two slings together 
and then pads them so that no pressure is caused on the patient’s back. 
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The third bandage is used to support the elbow on the affected side 
and to elevate the shoulder. The first two bandages thus brace the shoulder 
backwards and outwards, while the third supports the shoulder; thus the 
three deformities are corrected. 


Average period of disability — light work five weeks, heavy work eight weeks. 
Some degree of mal-union is common, but no disability results. Any cosmetically 
offensive bony boss can be removed by a simple local operation if the patient specially 
desires it, but if time enough is allowed to elapse (one to two years) even the most 
objectionable bony lumps become unobtrusive by the remodelling of bone. If 
fracture of the clavicle is caused by direct violence, 
the subjacent structures are sometimes injured, e.g. 

the subclavian vessels, brachial 
plexus, or pleura. 

Fractures of the Scapula 
occur in the region of the neck 
and the body of the scapula. 

No clinical deformity occurs, 
and unless crepitus should 
happen to be felt the diagnosis 
can only be made radiologically 
(fig. 225). 

Treatment consists in sup- 
porting the weight of the arm 
and forearm by a sling and 
movements of the shoulder joint 
are begun after about ten days, 
as stiffness is more to be feared 
than inaccurate apposition of 
the fragments. 


M 





Fig. 225. — Scapula. 

1. Surgical neck. 

2. Stellate fracture of the 
body. 


226. • 


Humerus, 
tuber- 


Fig 

1. Greater 
osity. 

2. Surgical neck. 

3. Midshaft. 

4. Supracondylar. 

5. Y-shaped into the 
elbow joint. 

6. External con- 
dyle. 


Fractures of the Humerus (fig. 226). 

(i) Upper End. — Fractures of the upper end of the 
humerus occur most commonly in elderly persons, 
and particularly women, as a result of a fall on the 
outstretched hand. Various classifications have been 
used, such as * surgical ’ neck and ‘ anatomical ’ neck 
fractures, or as abduction or adduction fractures, but as 
there is no very great difference in their method of treatment, they are all best 
grouped together as ‘ fractures of the surgical neck \ 

The dominating factor in fractures of this region is that the fracture 
is close to a joint and early movement is to be encouraged at all costs. The 
fracture is usually comminuted but, being in cancellous bone, it unites 
readily in the presence of movement. There is rarely any necessity to 
attempt accurate reduction of these fractures, because the mobility of the 
scapula makes up for some residual stiffness in the shoulder joint itself 
(fig. 227). If the fracture is very grossly displaced, an attempt may be 
made to improve the position by a manipulation, consisting principally of 
powerful traction, but otherwise to break down any impaction which may be 
present is meddlesome. 

The type of elderly patient sustaining this injury is prone to develop a stiff 
shoulder even from a simple contusion; thus early movement by the most 
conscientious attendance at a physiotherapy department is imperative. Ab- 
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duction splints are exceedingly uncomfortable and, though quite logical and 
popular in the past, have now been abandoned in favour of die axillary muff 
and collar and cuff (fig. 228). This simple device abducts the arm 30 degrees 



Fig. 227. — Fracture-dislocation 
of shoulder in elderly subject. Early 
movement — position accepted. 



Fig. 228. — Collar and cuff with 
axillary muff. 


from the side and the arm is easily freed for exercise. Swinging movements 
with the arm hanging vertically should be practised after one week of rest, 
and thereafter more and more enterprise with ‘ auto-assisted ’ movements 
whereby the patient moves the injured shoulder with the sound arm. 

Fracture-dislocation . — This is a severe injury, and the shoulder joint is 
usually more or less disorganised. In elderly patients, in whom it is common, 
the shoulder should be abducted to about 30 degrees for three weeks and the 
radiological appearance ignored. In the case of young and active patients, 
if traction and manipulation fail, exploration is indicated, so that the dis- 
location can be reduced and bony fragments approximated. 

Th c greater tuberosity may be avulsed in association with dislocation of the 
shoulder joint (fig. 226). A crack in the greater tuberosity merely requires 
a temporary sling. If the tuberosity is avulsed and separated by some dis- 
tance, it is usually impossible to close the gap by abducting the shoulder 
(as will be seen by attempts under X-ray). Moreover, many separated 
great tuberosities complicate dislocation of the shoulder, and they should 
never be treated in abduction lest the shoulder re-dislocates. 

(ii) Shaft . — Fractures of the shaft of the humerus occur most frequently 
near the midpoint. They are easily diagnosed by the obvious deformity and 
abnormal mobility. 

Immediate injury to the radial nerve is not uncommon, and to test for the 
presence of ‘ wrist-drop ’ in the clinical examination of a fracture of the 
shaft of the humerus must never be neglected. - 
Treatment consists in the application of a U-shaped plaster slab from 
the axilla under the elbow joint (fig. 229), after which the arm is supported in 
a collar and cuff and the whole arm bandaged to the side. Reduction 
under anaesthesia is rarely required, as the weight of the limb and plaster 
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maintains the fragments in position. General an- 
aesthesia is particularly to be avoided because the 
horizontal position obstructs reduction ; the sitting 
position of the patient enormously assists the 
reduction and application of plaster. Local anaes- 
thetic is ideal if the fracture is recent. 

(iii) Lower End . — Fractures at this site are either 
(a) supracondylar, ( b ) T- or Y-shaped fissured into 
the elbow joint, or (c) of the lateral condyle alone. 

Supracondylar fractures and fractures of the 
lateral condyle (capitellum) are injuries of child- 
hood ; T- or Y-shaped fractures of the lower 
end of the humerus are adult injuries. Supra- 
condylar fractures result from falls on the out- 
stretched hand, T-shaped fractures usually from 
direct falls on the elbow. 

To the inexperienced a supracondylar fracture may 
be mistaken on clinical examination for a posterior 
dislocation of the elbow joint, but in the case of frac- 



Fig. 229. — A 3-indb 
(7-cm.) U-shaped slab ex- 
tends from theaxilla rouijd 
the elbow to the acromions. 
It is fixed by one gauze aad 
two plaster bandages. 


ture the normal relationship of bony points around the elbow is unaltered 
(fig. 230). 


Less common than the ordinary supracondylar fracture, with posterior 
displacement of the distal fragment, is the deformity of anterior displacement 
of the distal fragment. 


The supracondylar fracture in children is notorious for the serious nature 



Fig. 230. — Bony points in the elbow: ''1) in the normal elbow, or 
the elbow with a supracondylar fracture, the triangle formed by tip 
of olecranon and the two epicondyles is roughly equilateral. (2) When 
the elbow is dislocated the tip of the olecranon is displaced and the 
triangle is no longer equilateral. 


of its nerve and circulatory complications (fig. 231). Sometimes, though 
by no means always, these complications can be partly attributed to in- 
expert treatment, and it is therefore of the utmost importance to record in the 
preoperative examina tion the presence or absence of the radial pulse or other 
signs of serious circulatory embarrassment as well as to test for anaesthesia in 
the distribution of the median and ulnar nerves. 

Treatment. — Reduction is not possible without full general anaesthesia. 
The danger of causing damage to the circulation in this reduction is so 
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considerable that only an operator with some experience should be entrusted 
with the reduction, but as the best results are achieved in the early hours after 
the injury before swelling is severe, it is incumbent on the casualty officer to 

study the details, as he may be in a 
better position to reduce the fracture 
than a more experienced person the 
next day. The crucial manoeuvre is 
the final flexing of the elbow, but this 
must not be done until the fragments 
have been disengaged by careful trac- 
tion. If the elbow is flexed without 
disengaging the fracture, irreparable 
damage may be inflicted on neuro- 
vascular structures trapped between 
the displaced fragments. 

Firm traction is applied to the extended 
elbow to disengage the fragments and re- 
lease any neurovascular structures which threaten to be trapped between the bone- 
ends. This should be maintained for a minute or so till all lateral displacement has 
been overcome. Then, still maintaining traction in the length of the arm, the hand 
is slowly swung round to flex the elbow and draw the displaced lower fragment 
from its posterior position into line with the axis of the humerus. If a reduction is 
secured, it should be possible easily to flex the elbow 20 or 30 degrees under the right 
angle (i.e. 20 or 30 degrees above the horizontal with the patient standing) without 
obliterating the radial pulse. In this flexed position the reduction is locked by the 
support of the triceps and only a collar and cuff is necessary to maintain it. If the 
elbow can only be made to reach 90 degrees, there is every danger that the fracture 
will slip because it has not been completely reduced. 

Depending on the severity of the swelling and the home circumstances, it 
is so important to keep a careful watch on the circulation of the hand during 
the next twenty-four hours that the surgeon will have to consider whether or 
not this apparently trivial injury should be admitted to hospital for at least 
one night. If allowed to go home, it should only be with instructions to the 
parents to bring the child back if persistent, spontaneous pain is evident. 
A supracondylar fracture which has been successfully reduced becomes 
progressively more comfortable with each succeeding hour ; not so the limb 
which has threatened vascular damage. (Ischaemic Contracture, p. 186.) 

After reduction, the elbow is left in its flexed position in a collar and cuff 
under the shirt, for three weeks, and is then given an outside collar and cuff 
for another two weeks before allowing full movement of the elbow joint. 
The recovery of full extension sometimes takes one or two years. 

Traction . — When a child with a supracondylar fracture has a very swollen 
elbow it is often impossible to ‘ lock ’ the reduced position by flexing the 
elbow under the right angle because if this is done the radial pulse may dis- 
appear. Rather than take the slightest chance of ischaemia it cannot be too 
strongly urged that the child should be put to bed with the fracture in a 
* semi-reduced ’ position with skin traction on the forearm, as illustrated in 
fig. 232. By this means it is possible to maintain a reasonable position and 



Fig. 231. — Supracondylar fracture. 
Danger to neurovascular structures between 
fragments. 
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guarantee an intact circulation. After a week in bed on traction the posi- 
tion will no longer slip and the patient can then walk about with the arm 
in a simple collar and cuff. 

Spontaneous Remodelling . — In young 
children the capacity of bones to remodel 
themselves after union has taken place in 
faulty position is nowhere better exem- 
plified than in supracondylar fractures at 
the elbow. So vigorous is this capacity 
to remodel that in children under the age 
of ten years no risk should ever be taken, 
in the name of perfect anatomical reduc- 
tion, by performing multiple re-mani- 
pulations, or by open operative reduc- 
tions. The illustration in fig. 233 shows 


Fig. 232. — Supracondylar fracture treated 
by suspension with skin traction on tli 
forearm. Note that the elbow is held with 
a gap of 1 to 2 inches (2*5 to 5 cm.) betweeh 
it and the surface of the bed. 

very well the degree of remodelling of a partially 
reduced fracture which occurred in two year*; 
this is only the radiological appearance of the 
elbow and clinically a full range of motion was 
recovered. 

Fractures of the I 

Capitellum. — An iso- / j 

lated fracture of the 
capitellum is a not un- 
common injury of I \ 

childhood and is one f t ^ \ 

of considerable im- i \ 

portance. If only slight * \ 

displacement is pre- (n 'olg- / 
sent, the elbow can be ^ — J 

treated merely in a I 

sling or collar and cuff, I J 

and movement started I J f 
after three weeks or so. / f 

.. , Cases with severe dis- / / / 

hlG. 233. — The upper radiograph . / A / 

shows an incompletely reduced placement are not in- / / / 

supracondylar fracture which re- frequent, and in these 1 1 

modelled to the appearance seen ^ . \ . n 

in the lower illustration over the the Whole capitellum Fig. 234. — Fracture 
course of two years with full return Js often rotated through separation of the lateral 
oHunction. _ * ^ f epicondylar epiphysis 

180 degrees SO that the of the humerus. The 

articular surface of the capitellum faces the fractured ^ted^ on^a hori zo nm i 
surface of the humerus (fig. 234). Unless open re- axis. Reduction aims 
duction is performed, non-union in this fracture is A^^ides^dl 

inevitable and non-union of the external condyle results a 1 and B with B». 


o 




Fig. 233. — The upper radiograph 
shows an incompletely reduced 
supracondylar fracture which re- 
modelled to the appearance seen 
in the lower illustration over the 
course of two years with full return 
of function. 


Fig. 234. — Fracture 
separation of the lateral 
epicondylar epiphysis 
of the humerus. The 
whole capitellum is ro- 
tated along a horizontal 
axis. Reduction aims 
to restore the relation 
where A coincides with 
A 1 and B with B 1 . 
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in the deformity of cubitus valgus with the possibility of late ulnar paralysis 
(p. 330) due to unequal growth in length of the capitellar and trochlear 
surfaces of the humerus (fig. 235). 

T- or Y-shaped fractures of the lower end of the humerus, usually as a 
result of a fall on the point of the elbow, are very difficult fractures to 

treat, and both occur in the adult. 

Being fractures into a joint, the cardinal 
principle is early movement, and the modem 
tendency is to favour this at the expense of the 
anatomical position of the fragments. Experi- 
ence has shown that the operative re- 
position of the fragments may give 1 
excellent X-ray appearances, but the 
functional result is frequently not as ^ 2 

good as when the fracture is ignored j 
and early exercise encouraged. / 

,, ... Fractures of the Radius (fig. 

Fig. 235.— Adult non-union .. , . ,. v b 

of fracture of capitellum neg- 236) OCCUr at the following common 

lected in childhood. Eventual sites: (1) Head, (2) Neck, (3) Shaft, ^-3 

ulnar palsy — cubitus valgus. , . „ ,, ' , . _ ' . . * 

(4) Colies Fracture, (5) Radial Styloid. 

(i) Head of Radius . — Fractures of the head of the radius are 

most commonly seen in adults, and two main types occur — \ 

(a) Chip fractures involving a third or less of the periphery, (*) \ \ 

Comminuted fractures involving the whole of the head with con- WWC 4 
siderable disturbance of the surface articulating with the capitel- 
lum. The comminuted type frequently occurs in combina- 
tion with a transient subluxation of the elbow which may not 2 ? 6 - 
be recognisable in the X-ray taken later. —Radius. 

Diagnosis is made by X-ray. Small chip fractures are treated by early 
mobilisation of the elbow joint (fig. 237). Severely comminuted ones are 
treated by excision of the radial head. 

(ii) Neck of Radius . — This is usually a green-stick fracture, and if mani- 
pulation fails open reduction is necessary. Excision of the head is inad- 

visable, as cubitus valgus may develop. 

(iii) The Shaft of the radius can 
be fractured at any level between the 
junction of the upper and middle one- 
thirds, and the middle and lower one- 
thirds. If above the junction of the mid- 
dle and upper one-thirds, the upper 
fragment is supinated by the biceps and 
supinator brevis, the lower portion being 

F,G * 2 a 37 ^ p ^ h r lvin8 p ronated b y ±e p ronator radii teres ««> 

the pronator quadratus. Therefore with a 
fracture above this level the forearm must be fixed in supination, whereas at 
all other levels the forearm is best fixed in the mid-position. These positions 


Fig. 236. 
— Radius. 


Fig. 237.— -Chip fracture involving 
a third of the periphery. 
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are maintaine d by means of a plaster cast, which extends from above the 
elbow to the heads of the metacarpals. 

When the radius is fractured at the junction of the middle and lower one- 
thirds (the ulna being intact) there is a strong tendency for the radius to 
shorten and so cause subluxation of the lower radio-ulnar joint. This 
does not happen if the ulna is also fractured and shortens an equal amount. 
This isolated lower one-third frac- 
ture of the radius is best treated by 
open reduction and internal fixa- 
tion, and this opinion is shared even 
by fracture surgeons who are other- 
wise reluctant to employ operative 
intervention. 

(iv) Fractures of the lower end 
of the radius are common, the most 
important being Colles fracture. 

This fracture commonly occurs in 
old ladies who fall on the out- 
stretched hand. The fracture is 
situated 1 inch (2-5 cm.) above the wrist joint, and it is associated with 
either avulsion of the styloid process of the ulna or rupture of the triangular 
fibro-cartilage of the wrist joint. The shortening of the radius causes 

subluxation of the lower 
radio-ulnar joint and exces- 
sive prominence of the 
ulnar styloid. The lower 
fragment of the radius is 
displaced backwards and 
radially, and also rotated 
so that the articular sur- 
face looks backwards, i.e. 
it is both displaced and 
rotated in the direction of 
the violence (fig. 238). 
These deformities thus pro- 
duce the clinical ‘dinner- 
fork’ deformity (fig. 239). 
On palpation the radial 

f styloid process, instead of 
being % inch (1-25 cm.) 
below that of the ulna, is 
Fig. 239. — Dinner-fork deformity of Colles fracture, on a level with it. 

Levels of radial and ulnar styloid processes before and Smith’s fracture, which 

is very much less common, 
is due to falling with the hand behind the body, and the deformity is the 
reverse of that which occurs in Colles fracture, the distal fragment being 





Robert William Smith, 1807-1873. Professor of Surgery , Trinity College, Dublin • 
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displaced in front of the lower end of 
the radius (fig. 240). 

Treatment of Colles fracture 
consists in disimpaction and reduc- 
tion. General anaesthesia is to be pre- 
ferred. The surgeon grips the wrist 
with one hand above and one below 
the level of the fracture, chang ing his 
hands to suit according as the fracture 
is of the patient’s left or right wrist. 
In the case of the patient’s left wrist, 
the surgeon places the palm of his 
left hand on the palmar surface of the patient’s wrist above the level of the 
proximal fragment ; the palm of his right hand is then applied to the dorsal 
surface of the patient’s wrist distal to the level of the fracture. It is con- 
venient to have an assistant to hold the patient’s elbow and to apply counter- 
traction. 

First Movement. — Disimpaction. The surgeon applies traction with the 
right hand and gently increases the deformity very slightly by extending the 
wrist. Still maintaining traction, this is followed continuously by the next 
movement. 

Second Movement . — Palmar flexion. Keeping traction so as to disengage 
the broken fragments, the distal fragment is gently but firmly flexed. This 
movement ends by direct pressure being exerted by the right hand on the 
dorsal surface of the distal fragment and, in an opposite direction, by the left 
hand against the proximal fragment. To localise these forces they are 
exerted by the surgeon’s thenar eminences over an area of about 1 square 
inch (6*5 square cm.). 

Third Movement . — Still maintaining the differential pressure above and 
below the level of the fracture, the patient’s wrist is now finally pronated 
by the surgeon forcibly pronating his own right hand. During this move- 
ment the surgeon’s left hand remains stationary in its original position so 
as to deter the proximal fragment from following the distal fragment. It 
will be found that the position of full pronation will also result in ulnar 
deviation of the patient’s wrist, and this is the final position of reduction 
i.e. (1) slight palmar flexion, (2) ulnar deviation, and (3) pronation. 

The reduction is maintained by applying a wet plaster slab to the dorsal 
and radial surfaces of the wrist and bandaging it in position with a wet gauze 
bandage. There is very great danger of the fragments slipping durin g the 
application of this plaster slab, and it is wise to apply it very quickly so that 
the surgeon can repeat the previous manoeuvre of reduction and can steady 
the fragments while the slab is setting. 

It is important that the slab should be of adequate size. It must extend 
in length from the heads of the metacarpals to the elbow (but not so long as 
to prevent flexion of the elbow). In width it must be sufficient to meet at 
the front of the wrist to leave a gap not more than £ to f inch (1*25 to 2 



Fig. 240. — Smith’s (reversed Colles) 
fracture. 
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cm.) wide. To maintain ulnar deviation 
a tongue of plaster should be passed 
round the radial aspect of the head of the 
second metacarpal so as to reach the 
palm. The final appearance of the plaster 
in slight palmar flexion and ulnar devia- 
tion is seen in fig. 241. 

In addition to a routine inspection of 
the plaster the day after the reduction, 
it is often necessary to inspect the cast 
several times during the first ten days, 
because Colles fracture is often followed 
by considerable swelling of the fingers, 
and if tender points develop where the plaster is * cutting in 9 the return 
of adequate finger movements may be delayed. 

The patient is encouraged to use the limb, and suitable exercises of the 
fingers, elbow, and especially the shoulder are arranged in the rehabilitation 
department. Four to six weeks later the cast is removed. Full return of 
function is usually obtained after two to three months. 

In the case of feeble old women reduction is often unnecessary, all that is needed 
being a temporary support to the wrist and encouragement regarding movements of the 

fingers. In fact, medical advice is not always sought, the 
condition being regarded as a sprain, and the functional 
result in these cases is usually very satisfactory though 
considerable deformity may be evident. 

Sudeck’s osteoporosis is an obscure condition which 
occasionally follows Colles fracture, but which can occur 
after a mere sprain; it also sometimes affects the foot. 
As a sequel to Colles fracture it affects the small bones in 
the neighbourhood of the wrist, and is presumed to be due 
to reflex hyperaemia occasioned by trauma. It is charac- 
terised by pain, vasomotor changes, and atrophy of the 
bones (fig. 242). It has been mistaken for tuberculous 
disease, but differs radiologically in that the outlines of 
all the carpal bones are intact and the bone detail is quite 
clear, even though so porotic as to appear like a phantom. 
Very gradual voluntary movements are indicated, but if 
the condition persists sympathectomy is rational, provided that relief of pain is ob- 
tained to blockage of the stellate ganglion with Novocain. 

Rupture of the extensor longus pollicis tendon in about 0*5 per cent, of cases 
follows a Colles fracture. It is also apt to follow a posterior marginal fracture of the 
radius. Rupture, due to fraying of the tendon over the ridge of the fracture, occurs a 
few weeks following the injury. The distal end of the tendon should be sutured to 
the extensor indicis tendon. 

Average period of disability after Colles fracture — light work six weeks, heavy 
work twelve weeks. 

Separation of the lower radial epiphysis is a fairly common injury and 
in childhood is the counterpart of the Colles fracture. It is most often seen 
in children from the age of eight to sixteen. The epiphysis is displaced 
backwards, and the deformity and treatment are similar to those already 
described in the case of Colles fractures. Usually the displaced epiphysis 
takes with it a small chip of bone from the dorsal surface of the lower end of 



Fig. 242. — Sudeck’s 
osteoporosis. 
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the radius (fig. 243). Reduction of the displacement is usually easy, 
especially if treated without delay, and the characteristic sensation of 
‘ muffled crepitus ’ will be felt during the manipulation. This muffled crepitus 
caused by the grating of bone is against epiphyseal card- 


Fig. 243. — Slipped 
radial epiphysis. 


lage, which gives a softer sensation than the grating of 
bone on bone. 

One might expect that injury to this epiphysis would 
cause premature fusion of the epiphysis and late de- 
formity of the wrist due to unequal growth of the radius 
and ulna, but in fact this is an extremely uncommon 
complication (unlike the corresponding injury at the 
lower end of the tibia where arrest of growth of the tibia 
is common). 

Fractures of the radial styloid most often occur in 
men through a fall on the 


hand, and in the past were 
one of the so-called ‘ chauffeur’s ’ fractures 
sustained by ‘ back-fires ’ when cranking inter- 
nal-combustion engines. 

The fracture line, which involves the radio- 
carpal joint surface, is usually without signifi- 
cant displacement, and often involves a much 
longer piece of the radius than the term * styloid 
process ’ usually evokes in the mind (fig. 244). 



Treatment is by a simple ‘ cock-up ’ plaster for Fig - 244 ' Fra ^ t }^ e of radial 
three weeks and later adhesive strapping. 8ty 01 


This injury is sometimes associated with dislocation of the carpal s emiluna r 
(p. 272) as part of a very serious mid-carpal dislocation — and the inexperienced 
surgeon may look no farther than the obvious injury to the radial styloid. If the wrist 
is more grossly swollen than is to be expected from a minor injury such as the radial 
styloid, the other possibility must be remembered. 


Fractures of the Ulna (fig. 245). 

(i) The olecranon process is usually fractured as a result of falls on the 
elbow. Separation commonly occurs through the constricted base of the 
process, and may be almost negligible if the triceps expansion remains 
untom. If wide separation is present diagnosis is easy, as the gap between 
the process and the shaft can be palpated, and the power of extension is lost. 

If separation is sufficient to require operation, the fragment is easily fixed 
in position by means of a vitallium screw (fig. 246), wire, or silk. No plaster 
fixation is necessary, and active movements are encouraged after two or 
three days. 

(ii) Fractures of the shaft of the ulna are due to direct or indirect violence. 
In the latter case they are sometimes associated with dislocation of the head 
of the radius (Monteggia’s fracture, p. 272). The diagnosis of the ulnar 
fracture is easy, as the bone is subcutaneous, and displacement or lo calis ed 
tenderness is readily palpable. 

Giovanni Battista Monttggia, 1762-1816* Professor of Anatomy and Surgery , Milan , 
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(iii) The styloid process of the ulna is commonly avulsed in association 
with a Colles fracture. The maintenance of the hand in a position of 
adduction, which is an integral part of the treatment of Colles fracture. 



Fig. 245. — Ulna. 

1. Olecranon process. 

2. Upper third of shaft, 
which may be associated 
with dislocation of the 
head of the radius. 

3. Lower part of shaft, 
as from direct violence. 

4. Styloid process. 


approximates the position of the 
ulnar styloid process, but it often 
remains ununited though usually 
symptomless. 




Fig. 246. — Fracture of olecranon — 2 47-— Fracture 

internal fixation, early movement, of radius and ulna treatei 

by plating. 


Fractures of the Radius and Ulna are due to direct or indirect violence. 
In the former case the bones are fractured at approximately the same level, 
which depends upon the site of injury. If the fractures are due to indirect 
violence, the radius usually fractures in its lower third, and the ulna about 
its centre. 

Reduction is attempted by an assistant exercising traction on the hand with 
counter-extension to the upper arm, while the surgeon applies interosseous 
pressure in order to separate the broken bones. The application of plaster 
is gready facilitated by suspending the arm from an overhead support and 
hanging it by the thumb and index. In this way the traction is maintained 
while a full plaster is applied. Should manipulation fail, open reduction 
is advisable and the bones fixed with plates and screws (fig. 247). In 
some cases operation on the radius alone will be sufficient because the 
radius suffers more displacement than the ulna. 

This injury is very common in children, and is one of the commonest 
examples of a greenstick fracture. The child’s forearm is visibly bowed 
(usually concave dorsally). Reduction is quite simple and it is merely neces- 
sary to bend the forearm straight. It is usually advisable to complete the 
fracture under this bending force in order slightly to over-correct the de- 
formity. If the deformity is not over-corrected, there is a great danger of the 
original deformity redeveloping inside the plaster. In the forearm frac- 
s.p.s.— 14 
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tures of children it is most important to use wool padding as the limb will 
swell after reduction, especially if the fracture has to be completed, caus- 
ing the little patient unnecessary pain and even threatening a Volkmann’s 
ischaemic contracture (p. 186). 

Carpal Scaphoid. — The commonest bone 
to be fractured in the wrist is the scaphoid. A 
‘ sprained wrist ’ in a young man after such 
an incident as falling on the hand,' should 
arouse suspicion. If a fracture is present, in- 
spection of the backs of the hands, with fingers 
and thumb fully extended, will reveal some full- 
ness of the anatomical ‘ snuff-box and on pal- 
pation of that area local tenderness is experienced 
by the patient. X-rays will confirm the 
diagnosis (fig. 248), and many fractures show 
best in an oblique X-ray. Some fractures are 
only visible after two or three weeks (when ab- 
sorption has occurred along the fracture line). 
Unless treated efficiently, a fracture through the 
waist of the bone will pass inevitably into non- 
union, causing permanent weakness of the 
wrist and subsequent osteoarthritis. This is a 
tragedy in a working man, and the more so since in the majority of cases 
adequate treatment can prevent non-union. The erroneous diagnosis of a 
‘ sprained wrist ’ when the scaphoid has been fractured is an oversight which 
is so well known that courts of law have little sympathy for a medical man 
making this mistake. The very words ‘ sprained wrist ’ should immediately 
arouse the suspicion of a fractured scaphoid. If localised tenderness in the 
‘ snuff-box ’ suggests a clinical diagnosis of a fractured scaphoid, even if the 
X-ray is negative, it is advisable to treat the wrist in plaster and X-ray again 
after three weeks. The type of patient who sustains a fractured scaphoid 
greatly narrows down the diagnostic field : a fall on the outstretched hand in 
an elderly woman or a child is most unlikely to cause a scaphoid fracture; 
the vast majority of these injuries are in men between the ages of twenty and 
forty. 

As soon as the condition is diagnosed, the hand must be fixed in a ‘ cock- 
up ’ plaster cast. The plaster must not interfere with movements of fingers, 
and the metacarpal bone of thumb must be included. The cast embraces the 
sides of the forearm and wrist so as to prevent lateral movement. If ‘ shear- 
ing ’ movements are allowed to occur between the fractured surfaces, the 
capillaries attempting to bridge the fracture will be ruptured and bony union 
thereby discouraged. The plaster is retained for eight to ten weeks. A 
leather or plastic support may be worn with advantage for another three to six 
months if there is evidence of delayed union. If the diagnosis is made late, 
i.e. six weeks or more after the injury, there is no point in applying plaster, 
and these cases should be encouraged to use the wrist in the hope that a pain- 



Fig. 248. — Fracture through 
the waist of the scaphoid. There 
is abnormal density of the 
proximal fragment indicating 
ischsemia of that fragment and 
threatened non-union. 
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less pseudarthrosis of the scaphoid will develop, and that symptoms of trau- 
matic arthritis will not occur in the wrist for many years. 

Cases of delayed union, or non-union, of the carpal scaphoid are often 
treated by bone grafting. There is some doubt whether the results are 
worth the trouble or whether this operation prevents the development of 
arthritis. Similarly, operations to excise fragments are nowadays regarded 
with less favour than formerly. Patients with ununited scaphoids can often 
enjoy surprisingly long periods of relative freedom from symptoms if their 
work does not involve heavy strain, and, if comfortable, are perhaps best left 
alone. In the past it was customary to insist on plaster fixation for six 
months, or even a year, if radiological evidence of union was not forthcom- 
ing; this is no longer considered necessary. 

Fractures of the Tubercle of the Scaphoid are often erroneously confused with 
fractures through the waist and a period of six weeks of irksome plaster fixatioii 
inflicted on them. They are fractures which have a good blood supply on both side* 
of the bone and show no tendency to non-union. Plaster fixation is quite unnecessary 
and the support of strapping alone is needed for three to four weeks. 

Metacarpal fractures involving the shaft of one or more of the innef 
four metacarpals are produced by the knuckles striking objects, as ill 
boxing, or by objects striking the dorsum of the hand, as in industrial 
injuries. 

Fractures of the shafts of the inner four metacarpals are to a large extent splinted 
by the adjacent metacarpals. Emphasis should primarily be on early movement, 
because radiological deformity is of little moment. A little recession of the normal 
prominence of a metacarpal head is of no significance if 
full movement and a good grip is present. 

Transverse fractures of the metacarpals sometimes 
give trouble with delayed union, but all other fractures 
unite well. 

If reduction is deemed necessary, simple manipula- 
tion of the fractured metacarpals is attempted and the 
hand enclosed in a 4 cock-up ’ plaster to leave the 
fingers free. 

Fracture of the first metacarpal requires special 
mention, as a fracture of the base (Bennett's 
fracture), due to a blow on the point of the 
thumb, may be overlooked. This fracture is 
sometimes called the ‘ stave ’ fracture, which in- 
dicates its origin in boxing. Unless efficient 
treatment is instituted, permanent weakness may 
result. An oblique fracture occurs through the 
articular surface of the metacarpal, which allows 
subluxation of the joint. The shaft of the bone 
is drawn backwards and outwards (fig. 249). 

This fracture-dislocation is easily reduced by traction and pressure over the base 
of the thumb. Continuous traction is best obtained by means of a plaster cast 
applied to the forearm, in which is incorporated a loop of thick wire to take the ad- 
hesive traction applied to the end of the thumb. It is often possible to reduce and 
hold this fracture without traction, provided the metacarpal is in full extension and 
local pressure moulds over the base of the bone to hold it in. 

Hdward Hallaran Bennett, 1837-1907. Professor of Surgery, Trinity College, Dublin. 



Fig. 249 . — Bennett’s frac- 
ture-dislocation. 
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Phalanges are commonly fractured by direct violence, e.g. by a blow 
with a hammer, or crushed by a door or slipping window-sash. 

Fractures of the proximal phalanges are more difficult to treat than 
metacarpal injuries because the flexor tendon sheath will be involved if the 
fracture is displaced. It is often difficult to align the in- 
jured finger with the other digits if splinted separately, 
but these errors can be minimised if the fractured digit 
is splinted side by side with an adjacent normal finger. A 
slab of plaster, suitably curved so as to give a fulcrum on 
the palmar aspect of the proximal phalanx over which the 
fin g er can be flexed, will eliminate the dorsal concavity 
which is the constant deformity in these fractures (fig. 
250). It is rarely necessary to immobilise the digit more 
than three weeks, and thereafter the callus will be strong 
enough to allow movement without redisplacement occur- 
ring. In the later stages of rehabilitation the simple 
manoeuvre of fixing the finger to the next digit with ad- 
hesive strapping is useful in recent fractures with little or 
no displacement. 

Ribs and Sternum. 

Fractures of the Ribs occur as a result of direct or indirect violence. In 
certain nervous diseases, e.g. tabes dorsalis, very slight trauma may cause a 
fracture and pathological fracture occurs in secondary malignancy, multiple 
myelomatosis, and osteomalacia. 

(i) Fractures due to indirect violence, by crushing of the chest, may be 
single or multiple and usually involve the fifth to the eighth ribs a short dis- 
tance in front of the angle of the rib. This site is the junction of the long 
anterior curve and the short acute posterior curvature. 

The fracture is suggested by the history of injury and localised pain 
on deep inspiration. Pain is referred to the site of fracture if simultaneous 
pressure is exerted upon the sternum and spine. 

(ii) Fractures due to direct violence affect the ribs most exposed to injury. 
The first and second ribs are rarely fractured, as they are protected by the 
clavicle, and trauma sufficiently severe to smash the clavicle and upper ribs 
is likely to inflict fatal injuries on adjacent structures. Similarly, the lower 
two ribs are protected by muscles, and enjoy a degree of mobility which 
diminishes the risk of fracture. 

Fractures due to direct injury are more serious than those due to indirect 
causes, as bone fragments may be driven inwards and damage the pleurs, 
lungs, diaphragm, liver, kidneys, spleen, pericardium, or heart. Surgical 
emphysema is likely to follow laceration of the lung. 

The treatment of fracture of the ribs depends on the severity of the pain 
and distress. Often no treatment is needed. Major damage to the thoracic 
cage, * stove-in ’ chest, is quite a different matter from ordinary rib fractures 
and is so serious that its urgent treatment takes precedence over any other 
injury. (This is described on p. 647.) 



Fig. 250. — Typi- 
cal angulation in 
fracture of shaft of 
phalanx. 
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In elderly patients chest complications may endanger life* Local anaes- 
thetic injected at the site of the fractures gives a temporary relief from pain, 
so that breathing and expectoration can be performed in comfort. Strapping 
of ribs is no longer popular on scientific grounds, but it may afford the patient 
some satisfaction. 

A close watch is kept for evidence of haemothorax or pressure pneumothorax 
(p. 646). 

Ribs, in spite of lack of immobility, unite readily, and support for three 
weeks is usually sufficient. 

The Sternum is occasionally fractured as a result of direct violence, e.g. by the 
steering-wheel of a car as the result of a collision. If displacement is gross, death 
is likely, owing to injury to or pressure on the heart and great vessels. In less severe 
cases the patient is confined to bed with a pillow or sandbag between the shoulders, 
and strapping applied to steady the fragments. 

Fracture due to indirect violence can be associated with a fracture-dislocation of tho 
spine, due to excessive flexion of the trunk. Treatment is symptomatic, as the more 
serious injury to the spine takes precedence. 

LOWER EXTREMITY t 

Fractures of the Pelvis comprise fractures of the iliac crests or of the 
true pelvis. 

(i) Fractures of the Iliac Crests are not of any significance because displacement is 
slight, as the iliacus muscle on the inner side, and gluteal muscles on the outer side, 
support the bone. 

A firm flannel bandage is applied to the pelvis and the patient confined to bed till 
symptoms have settled, which usually will take two to three weeks. 

(ii) Fractures of the True Pelvis can occur either in the oblique diameter, 
i.e. through the obturator foramen on one side and the ala of the sacrum on 
the opposite side, or the pelvic ring can be fractured in two places on the 
same side. The cause is a severe crush, such as a horse rolling over its rider 
or a light car passing over a pedestrian. 

Occasionally the injury may not be suspected if it results from a simple 
domestic accident to an elderly patient, such as a fall down the stairs. 
Clinical examination of the pelvis may not be conclusive if there is no dis- 
placement or crepitus and if there are local bruises which might themselves 
explain the pain ; but very suggestive of a fracture of the pelvis in these 
circumstances is a degree of shock greater than might be expected from a 
contusion, and inability to walk or stand alone. 

The most important aspect of a fractured pelvis is the liability to injury of 
viscera — the male urethra commonly, the bladder in both sexes occasionally, 
and the rectum rarely. Therefore rite patient should be instructed not to 
attempt to pass urine until an exploratory catheterisation can be made under 
fully aseptic conditions (Chap. 46). Blood escaping from the external urinary 
meatus in the male immediately suggests rupture of the urethra (Chap. 48). 

A rectal examination is made, and in rare cases a fragment of jagged bone 
may be encountered, in which case laparotomy will be necessary, and iliac 
colostomy. Wounds of the vagina are rare and can usually be sutured. 

Having methodically excluded or dealt with visceral lesions, attention 
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can be directed towards the fracture, but if the patient is seriously ill from 
the complications, no special measures need be adopted. A plaster cast is 
unnecessary in fractures of the pelvis, and nursing between sandbags is 
adequate. When separation of the symphysis occurs the pelvis can be com- 
pressed by suspending it in a pelvic sling from an overhead beam. In simple 
cases nursing the patient on his side will close a separated symphysis without 
any external apparatus. 

The pelvic bones readily unite, but walking is prohibited for two to three 
months, depending on the site and nature of the fracture. 

Fractures of the acetabulum occur either in connection with dislocation of the 
hip joint (p. 273), when the posterior margin is broken off, or following a heavy fall 
on the great trochanter, in which case a ‘ central dislocation ’ may be produced. 

The sacrum is fractured by either direct or indirect violence. The latter is usually 
associated with fracture of the pelvis and anesthesia of part of the perineum may 
result from damage to sacral nerves if sacral foramina are involved in a displaced 
fracture. Direct violence, as by falls or kicks, rarely produces any deformity and 
needs no treatment. 

The coccyx may be fractured as a result of kicks or falls. Pain, which is often 
severe, occurs on walking, sitting, or actions which cause contraction of the levator 
ani, such as defecation or coughing. Rectal examination reveals local tenderness and 
often deformity. 

In some cases these symptoms are produced when no fracture is evident, the con- 
dition being known as coccydynia, a condition of unknown origin. 

If adequate rest and symptomatic treatment by heat or anaesthetic injections arc of 
no avail, excision of the coccyx should be performed, but there should be no haste in 

making this decision as many of these 
patients are neurotic and invent some 
other complaint after operation. 

Fractures of the femur are of the 
greatest surgical importance, both on 
account of the difficulties in treatment 
and also because of the serious disa- 
bility if treatment is inefficient. 

(i) Fractures of the Neck of the 
femur. Fractures of the neck of the 
femur since the days of Sir Astley 
Cooper have been divided into extra- 
capsular and intracapsular fractures. 
This broad division is still a good one, 
as it emphasises the two different pro- 
blems which treatment presents. In the 
absence of treatment, intracapsular 
fractures are almost totally devoid of 
any natural capacity to unite, because 
the fracture frequently deprives the head of the blood supply it receives by 
way of the neck. In a minority of cases where the intracapsular fracture is 
impacted, union may occur without treatment, but in all others it is impera- 
tive to reduce the fracture accurately and to hold it completely immobilised 
by internal fixation with one of the various types of nail or screw. 

Extracapsular fractures, on the other hand, occur in the cancellous bone of 

Sir Astley Copper, 1768-1341, Surgeon , Guy's Hospital, London . 






1. Subcapital and mid- 
cervical fracture of the 
neck. 

2 . Basal fracture of the 
neck. 

3. Pertrochanteric frac- 
ture. 

4. Spiral fracture of 
upper third of shaft. 

5. Transverse fracture 
of the middle of shaft. 

6. Junction of middle 
and lower one- thirds. 

7. Supracondylar. 

8. T-shaped into joint. 


Fig. 251. — Femur. 
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the trochanters at the base of the neck, and the ability of the bone to unite is 
good because there is no disturbance of blood supply. The essential difficulty 
in this group of fractures is the advanced age of the patients most commonly 
afflicted. In general, the extracapsular fracture is an injury of the senile 
(seventy years or more) and these patients have such disuse atrophy of their 
femoral necks that it takes only the slightest trip or stumble to cause them to 
fracture. Therefore the problem in treating this fracture is often the prob- 
lem of old age rather than any inherent difficulty in the treatment of the fracture 
itself. The problem of the intracapsular fracture is not so much the age of 
the patient but rather the technical difficulty of its strong tendency to non- 
union. 

Whenever possible, the ideal method of treating both these fractures if 
operative because (1) in the intracapsular fracture, operation is necessary to 
get fixation and union, and (2) in the extracapsular fracture, operation i| 
necessary to get the patient out of bed early so that the ill-effects of decubitus 
in the elderly will be prevented. ; 

Intracapsular Fractures. — These are anatomically subdivided into sub* 
capital and mid-cervical fractures. The danger of ischaemia of the femoral 
head is greater in the subcapital fracture than in the mid-cervical. This if 
because the synovial membrane of the hip-joint does not extend as far down 
the back of the neck of the femur as down the front, and therefore some 
blood can still supply the head in most mid-cervical fractures. 

The deformities which result from all fractures of the femoral neck (at 
whatever level) are twofold : external rotation and coxa vara (and hence 
shortening). The element of coxa vara ( syn . adduction fracture) is the 
more serious because the fracture line is thus exposed to a shearing strain if 
the patient attempts to take weight. The shearing strain in coxa vara is an 
important factor in the tendency to non-union in the fracture. In impacted 
fractures the deformity is usually negligible. Sometimes a coxa valga is 
produced (syn. abduction fracture), and in this position the strain of weight- 
bearing will further impact the fracture. This latter group (unfortunately 
not common) needs no special treatment other than bed-rest and protection 
from full activity for three or four months. 

Treatment. — The treatment of mid-cervical and subcapital fractures is 
operative. If the patient is very old and shocked, it may be necessary to 
delay surgery a day or two until resuscitated. 

The technique of Internal fixation in universal use is the insertion of a Smith- 
Petersen tri-flanged nail under X-ray control. Under gas and oxygen anaesthesia this is 
not an operation which causes shock, as the operative exposure is very small. 

The hip is manipulated and the patient fixed on a special operating table incor- 
porating traction to the feet and counter-traction via a post in the perineum. The hip 
is held with traction in abduction and internal rotation. If the reduction is satisfactory 
(as checked by X-ray of the neck of the femur in two planes), a small lateral incision 
is made over the great trochanter and a guide wire 2 mm. in diameter is inserted in- 
to what is estimated as being the line of the axis of the femoral neck. X-rays are 
taken, and if the direction of the guide has to be changed, various devices are available 
for directing a second wire in relation to die first so as to be exactly in the axis of the 
neck. The tri-flanged nail is provided with a central ca nnul a , 2 mm. wide, which 
enables it to be slid over the guide wire and hammered into the head. After finally 
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impacting the fracture, the wound is closed and the 
patient is returned to bed without any fixation (fig. 252). 

After operation the patient can be allowed out of 
bed in a few days, but weight-bearing is not permitted 
until some evidence of osseous union is suggested in 
the X-ray — which may take three to four months. 
Sixty to seventy per cent, of these cases achieve a re- 
sult which is indistinguishable from normality. 



Fig. 252. — A. Insertion 
of guide wires. The one in 
good position is retained. B. 
The nail is inserted and the 
wire withdrawn. 

(A.P. and lateral views.) 


Complications. — Non-union of the neck of 
the femur occurs in approximately 30 to 40 per 
cent, of all intracapsular fractures, even when 
skilfully treated by the Smith-Petersen nail. This 
is in part due to mechanical inadequacy of the 
nail as a method of fixation in very comminuted 
fractures, and in part the result of ischaemia of 
the femoral head. 

Non-union can be treated by the following 
methods : 


(1) Subtrochanteric osteotomy with displacement of the shaft under the 
head. In this way the shearing strain of weight-bearing is taken off the 
fracture line (fig. 253). This is only to be advised if the head is thought to be 
viable. 



Fig. 253. — Smith-Petersen nail being extruded from intracapsular fracture. 
Treatment by displacement osteotomy. 


(2) Replacement of the head by a prosthesis of stainless steel (Thompson or 
Moore prosthesis) especially if the head is ischaemic. 

(3) Insertion of a bone graft (suitable only in cases where the head is viable 
with an intact blood-supply and the patient is relatively young). 

Extracapsular Fractures. — Two subdivisions of this fracture are re- 
cognised on anatomical grounds, though the distinction has no bearing on 
treatment: (1) Basal fractures are those occurring just where the base of the 
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neck springs out of the trochanters; (2) Pertrochanteric fractures where the 
fracture lies entirely within the trochanteric mass. In the latter the degree 
of comminution may be very great and the neck, lesser and greater trochanters, 
and the upper end of the shaft may all be separate mobile fragments. 

These injuries are becoming more common than the intracapsular frac- 
tures because they usually occur in the oldest age groups and the average 
age of the population is steadily increasing. 

Clinically the diagnosis is made, as in the case of the intracapsular fracture, 
by the combination of external rotation and shortening (which indicates 
traumatic coxa vara). In the pertrochanteric fracture the degree of external 
rotation is considerably greater than in more proximally sited fractures of the 
neck. In some pertrochanteric fractures the foot of the affected extremity 
will be found to be lying with its outer surface flat on the examination couch, 
so indicating a full 90 degrees of external rotation. On the other hand, an 
intracapsular fracture of the femoral neck will have an external rotation 

of perhaps only 45 degrees. , 

/ 

This important clinical point can be remembered if the mechanical explanation is 
understood. External rotation after fracture of the neck occurs in the long axis of 
the femoral shaft, and the ‘ stub ’ of the fractured neck will rotate so that the broken 
end tends to face forward. If the stub is short or non-existent (extracapsular), there 
is nothing to prevent full external rotation, but if the stub is long (as in a subcapital 
fracture) it would have to sweep round in an arc of considerable radius and the 
presence of the encircling capsule will prevent this. 


Treatment. — It is quite a simple matter to treat a pertrochanteric fracture, 
without operation, merely by applying weight-traction to the limb and con- 
fining the patient to bed for three months until the fracture is clinically united. 
The traction will restore the length, and if the leg is abducted and internally 


rotated this will correct the deformities of 
coxa vara and external rotation. Because 
many of these old patients are incontinent, it 
is difficult to prevent bedsores if the patient 
cannot be turned periodically on to the face, 
also senile dementia is common and may 
make the maintenance of an efficient traction 
system impossible. 

Internal fixation of the pertrochanteric frac- 
ture is therefore more attractive than con- 
servative treatment, but it requires a rather 
larger internal splint than the Smith- 
Petersen tri-flanged nail. The apparatus used 
is a ‘ blade-plate’ which has one limb screwed 
to the shaft of the femur and the other limb 
driven into the neck of the femur (fig. 254). 
Without the angle-iron principle the long 
proximal fragment in the extracapsular frac- 
ture, comprising head and neck, offers such 
leverage that the force causing coxa vara is 
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too great to be resisted by a simple Smith-Petersen nail. The instrument 
is inserted with X-ray control very much in the same way as described for 
intracapsular fractures. The patient is allowed out of bed in a chair within a 
few days. There are no failures of union after this method, as the blood 
supply of the fragments is good and the only mechanical failures are 
technical. 

N61aton’s Line, Bryant’s Triangle. — It is convenient at this point to describe 
two classical measurements which formerly were important in the clinical diagnosis 
of hip conditions in the pre-radiological era. Though not often needed at the 
present day, every educated surgeon should know them. 

Both these tests demonstrate the presence of shortening between the pelvis and the 
great trochanter of the femur; that is to say, shortening which could be caused by 
dislocation of the hip, fracture of the neck of the femur, coxa vara, tuberculous 
destruction of the femoral head with ‘ wandering acetabulum % etc. 

Nelaton's line is a line drawn between the anterosuperior iliac spine and the 
most prominent part of the tuber ischii; in the normal hip the tip of the great 

trochanter should lie on this line, but if the neck of the 
femur is short the tip of the great trochanter will be at a 
higher level. 

To carry out the test the patient should lie on his side 
with the affected hip uppermost and slightly flexed so 
that the knee falls slightly forwards. The tip of the 
great trochanter is palpated and a skin mark made to 
indicate the level. Nelaton’s line is then marked by 
passing a tape measure from the anterosuperior iliac 
spine round the great trochanter to the tuber ischii 
(fig. 255). 

Bryant's triangle is another way of arriving at the 
same result. The patient lies supine and the tips of 
both great trochanters are palpated and skin marks made 
to indicate their levels; perpendiculars are then dropped 
from the anterosuperior iliac spines and the distances 
from the tips of the trochanters to the perpendiculars 
are measured on both sides. If the neck of the femur 
is short on one side, the distance to the perpendicular 
will be correspondingly reduced. It will be noted that 
though it is traditional to call this Bryant’s ‘ triangle *, 
the hypotenuse of the triangle is not needed. 

In obese patients it may be difficult to detect the precise position of the tips of the 
great trochanters to within an inch, and as the test is only of value for differences of 
this magnitude, it will be realised that the modem usefulness of the test is limited, 
even though the instructional value and clinical exercise is still of importance. 

Separation of the epiphysis of the head of the femur is not an uncommon 
occurrence, but it is not a simple traumatic lesion. The centre appears during the 
first year, and unites at the age of twenty. The clinical features resemble those of 
an intracapsular fracture, see slipped epiphysis (p. 338). 

Avulsion of the lesser trochanter is sometimes caused by sudden contraction of 
the ilio-psoas. The commonest age for this accident is about puberty. The condi- 
tion is unlikely to be diagnosed without the assistance of X-rays. Treatment consists 
in immobilising the limb for four weeks in slight flexion. 

(ii) Fractures of the Shaft of the femur. 

Displacement depends on the direction of violence, muscular contraction, 
and gravity. In the upper third the upper fragment is flexed by the ilio- 
psoas, abducted by the gluteal muscles, and everted by the external rotators. 
The lower fragment is adducted by the adductor muscles, drawn proximally 
by the hamstrings and quadriceps, and everted by the weight of the limb. 

Auguste Nllaton, 1807-287 3. Professor of Clinical Surgery in the University cf Paris. 

Thomas Bryant, 1828-2914. Surgeon, Guy's Hospital , London. 



Fig. 255. 


A D =» Ndaton’s line. 

ABC«= Bryant's A* of which B C 
is the essential measurement. 
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In middle-third fractures and lower-third fractures, the deformity is 
one of backward angulation and shortening. The distal fragment is the 
main element in the backward angulation (fig. 256). 

In rare fractures just above the condyles, the distal fragment is often 
rotated backward through 90 degrees and may press upon the popliteal 
artery to cause gangrene of the foot if the obstruction is not quickly 
rectified. 

Alms of Treatment. — There are three essential aims in the treatment of 
a fracture of the shaft of the femur : (1) restoration of alignment, (2) restor- 
ation of length, (3) prevention of knee stiffness. 

(1) Restoration of alignment is essential in the femur because mal-alignment 
throws an abnormal strain upon the 
knee joint, and osteoarthritis is prone 
to develop in later life. 

(2) Restoration of adequate length is 
essential unless the patient is to wear an 
ugly raised shoe. Even so, one need 
not fear even as much as § inch (2 cm.) 
of shortening, as this amount is easily 
concealed by tilt of the pelvis, and slight 
shortening greatly favours rapid and 
sound osseous union. Almost all the 
ill-effects of treatment can be traced to 
over-anxiety to restore full length, and 
these ill-effects are the result of delayed 
union. 

(3) Severe knee stiffness is a common 
complication of fractures of the shaft 
of the femur, especially in the lower 
half, as a result of fibrosis of the muscles 
of the extensor mechanism. Delayed 
union is especially prone to result in 
permanent knee stiffhess. It is preferable to have a femur which is a little 
short with a fully mobile knee, than a femur which is full length with delayed 
consolidation and limitation of knee movement. 

Traction and Counter-traction. — Because of the muscular contraction 
by the powerful muscles of the thigh, an untreated fracture of the femur may 
easily develop 4 or 5 inches (10 or 12-5 cm.) of shortening (‘ over-riding ’) 
and the maintenance of length against this constant tendency to shorten is 
the special problem presented in this fracture. It is therefore essential to 
have a clear understanding of the principles of traction and counter-traction 
in fracture treatment. 

In most fractures, other than that of the femur, it is a common practice to 
overcome shortening by a mani pulation under anaesthesia and, if the bone- 
ends have been successfully * hitched * against each other, then to m ai nt a in 
this lengt h merely by encasing the lim b in plaster. This is quite impossible 
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Fig. 256. — Characteristic deformities 
of fractures in upper and in lower thirds of 
shaft of femur. 



220 


A SHORT PRACTICE OF SURGERY 


in the femur because, even if the fragments could be ‘ hitched the soft bulk 
of the thigh would allow them to slip again soon after the plaster was applied. 
If the fracture is oblique or comminuted it would be impossible to obtain 
stable end-to-end contact against muscle tone. 

In applying traction to the distal fragment so as to hold the thigh muscles 
at normal (or nearly normal) length, it is always necessary to use counter- 
traction to the proximal fragment to prevent the trunk and pelvis following 
the traction force and again allowing the thigh to shorten. 

There are two entirely different methods of applying traction and counter- 
traction and both have their own special spheres of usefulness : they are 
(i) Sliding traction and (2) Fixed traction. 

(1) Sliding Traction (syn. Weight Traction, Balanced Traction). — There 
are dozens of modifications of detail in applying sliding traction, but only 
the essential principles need be considered : 

(a) Traction is applied to the distal fragment by weights and pulleys 
attached to the limb either by skin strapping or by skeletal traction. Skeletal 
traction is to be preferred as it is more comfortable and more precise ; a 

4-mm. stainless steel Steinmann 
pin is driven into the upper end 
of the tibia for this purpose and 
a Bohler stirrup attached. 

(b) Counter-traction is provided 
by using the weight of the body ; 
this is brought into action by ele- 
vating the foot of the bed so that 
the patient’s trunk and pelvis tend 
to slide away from the source of 
traction. With a traction force of 
20 lb. (9 kg.) the foot of the bed is 
raised about 9 inches (22-5 cm.) 
(fig- 257). 

(c) Support for the Back of the 
Thigh . — This can take almost any 

form and is the source of most of the detailed variations in any sliding trac- 
tion system. 

Because of the tendency for the thi g h to sag under the influence of gravity, 
the original deformity of backward angulation tends to persist and must be 
controlled by slings or supports under the thigh to restore its normal 
anterior bowing. Frequently support to the thigh is further complicated by 
apparatus for permitting knee movement, for holding the foot in dorsiflexion 
(to prevent equinus deformity), and to counterpoise the whole apparatus so 
that it floats with the patient as he moves in bed. 

Sliding traction is attractive in that it is very comfortable. It is especially useful in 
fractures of the shaft of the femur at, or .above, the upper third (pertrochanteric frac- 
tures also). The main danger of this method is that bone contact may be lost (‘ dis- 
traction ’) through excessive traction, and if the traction force has therefore to be 
reduced, the fixation and alignment of the femur is prejudiced. 

Fritz Steinmann , 1872-1932 . Professor of Surgery , Berlin. 
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(2) Fixed traction is quite unlike sliding traction, and because it depends 
entirely on the use of the Thomas splint, its modem application hardly 
differs from the original method used by H. O. Thomas nearly one hundred 
years ago. 

In this method of traction, cords are attached to the distal fragment, either 
by skin extensions or by a skeletal pin, and after passing the Thomas splint 
over the limb so that the padded leather ring takes a purchase a gains t the 
ischial tuberosity, traction is applied by tying the cords to the foot of the 


splint. Countertraction is thus exerted by the pressure of the rin g a gains t 
the soft tissues and 
the tuber ischii 
(fig. 258). 

The tendency to 
backward angula- 



tion of the frac- 
tured shaft of the 


Fig. 258. — Thomas splint with fixed skin traction. Counter- 
traction against ring. 


femur is combated by slings passed between the side-bars of the splint?' 
behind the thigh. Fixation of the fracture is obtained by enclosing thel 
limb and the splint in a bandage. 

It is evident that this method can exert only a relatively slight traction 
force, because the skin of the perineum would not be able to withstand the 
equal and opposite counter-traction force as great as that used in sliding 
traction. The great art of this method is to get results with minimum 

force. It is a fundamental requirement, 
therefore, that the fracture should be 
capable of reduction under anaesthesia 
and that the Thomas splint with fixed 
traction be used merely to retain a re- 
duction already achieved. 

A gallows splint (fig. 259) is useful for 
children below the age of five years. Trac- 
Fig. 259.— A ‘ gallows * splint. tion is applied by means of strapping, 

and the legs are slung up to the cross- 
piece, so that the pelvis is just lifted from the mattress. The child's weight 
acts as counter-traction, and this position is very convenient for nursing 



purposes. 


Internal fixation is becoming increasingly popular but is best avoided in com- 
minuted fractures. The intramedullary nail is the best form of internal fixation 
because no periosteal stripping is needed to insert it. The exposure should be by the 
postero-lateral route to avoid damaging the quadriceps muscle and causing knee 
stiffness. 

Separation of the lower epiphysis was more common in the days of horse-drawn 
vehicles, when children enjoyed the excitement of riding on the rear axle. Entangle- 
ment of the foot in the spokes caused violent hyperextension of the leg and forward 
separation of the epiphysis. The lower end of the diaphysis projects backwards, 
and gangrene sometimes followed pressure on the popliteal vessels. The deformity 
is reduced by traction on the flexed knee with the patient lying on his back 
on the floor, the pelvis being fixed by assistants. After reduction the limb is 
bandaged in slight flexion, the pulsations of the dorsalis pedis artery being a guide 
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to the circulation of the limb. If manipulation fails, open operation must be per- 
formed. 

Fractures of the Patella are due to direct or indirect violence. 

If due to direct violence, a comminuted or star-shaped fracture usually 
results. Separation of the fragments is not extensive, and may be absent, 
owing to the intact aponeurosis of the quadriceps expansion and periosteum, 
which hold them in position. Considerable bruising and effusion into the 
joint are to be expected. Aspiration is often advised, but is rather meddle- 
some as the joint is full of solid blood-clot. A posterior plaster slab is 
applied for a week, after which active movements are encouraged. 

Fractures due to indirect violence occur when the knee is semi-flexed. The 
fracture in this case is typically transverse (fig. 260). In this position 



Fig. 260 . — Transverse-fracture of patella. 


the patella is balanced on the front of the condyles, and sudden contraction 
of the quadriceps, as in an effort to regain balance, snaps the bone in the 
same manner as a stick is broken across the knee. Local pain and loss of 
power to extend the leg are prominent symptoms. The joint rapidly fills 
with blood, and the gap between the fragments can sometimes be seen, and 
in any case is readily palpable, this feature distinguishing the condition 
from rupture of the quadriceps tendon (p. 305). Owing to separation of the 
fragments and the interposition of torn aponeurosis, fibrous union will occur 
unless operation is undertaken. Moreover, in cases treated conservatively, 
the band of fibrous tissue which unites the fragments will stretch, and 
eventually the fragments will be widely separated. 

Treatment is operative, and for transverse fractures with separation the 
aim is to coapt the fragments by internal fixation. 

The flaps of aponeurosis which cover the raw surfaces of the fragments are 
excised and blood-clot scraped away with a sharp spoon. The bone is drilled and 
approximated by strong braided silk or wire ; some surgeons prefer to use a screw. 
After the fragments are approximated the torn quadriceps expansion is carefully 
sutured on each side of the patella and the wound closed. Though the internal 
fixation may be strong, it is advisable to splint the knee for about four weeks before 
starting active flexion movements. 
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Excision of the whole of the fractured patella is often indicated if the fracture is 
comminuted (Brooke), but the cosmetic effect is unsightly, especially in young women, 
and this may prohibit the wearing of a mini-skirt! 

The fragments are easily dissected from the tendinous attachments, and the tom 
aponeurosis is sutured. The gap resulting from excision of the patella is closed with 
vertical sutures as accurately as possible, but some slight inadequacy is of no moment. 
As with all operations on the knee joint, a firm bandage is applied over voluminous 
wool dressings to control oozing. Active contraction of the quadriceps is begun 
after three days and graduated active flexion in one week. Patients are enabled 
to return to work in from three to six months, according to the nature of their 
occupation. 

Fracture of one patella is occasionally followed by fracture of the other at a later 
date; there is no clear reason for this tendency. 


Fractures of the Tibia (fig. 261). 

(i) Fractures of the upper end are usually 
due to direct violence, one or other tuberosity 
being separated, and occasionally % a Y- or T- 
shaped fracture is produced. The knee joint 
is involved and rapidly fills with blood. A 
‘ bumper 5 fracture is due to a severe blow 
on the outer side of the joint, e.g. impact with 
the bumper of a car which strikes the outer 
side of the leg just below knee level ; the 
external condyle of the femur impinges on 
and crushes the outer tuberosity of the tibia 
(fig. 262). Because these fractures involve 
joint surfaces, the ideal treatment combines 
accurate restoration of the joint surfaces with 
early mobilisation. In young people it is 
sometimes advisable to perform open reduction 
and fix the fragments at the correct level by 
means of a screw. 


2 



Fig. 261. — Tibia. 

1. Y-shaped fracture involving 
the knee joint. 

2. Outer tuberosity. 

3. Transverse fracture due to 
direct violence. 


Most cases, however, do remarkably well . 4 - Oblique and spiral fractures 
. , ... . , , , , due to indirect violence, 

with early jomt movement provided that there 5 . internal malleolus. 

is no gross valgus deformity and that weight- 
bearing is delayed. This ‘ bumper ’ fracture is one which is very fre- 
quently seen in elderly patients knocked down by motor-cars, and these 
patients do extremely well with early mobilisation and the acceptance of 
io or 20 degrees of valgus deformity. In 




these elderly patients a mobile knee, capable 
of bearing weight in less than three months, 
is the prime object of treatment and, as most 
of these patients are women, even a severe 
valgus deformity is easily concealed by the 
skirt. 

(ii) Fractures of the shaft of the tibia, with- 
out im plication of the fibula, are usually due 
to indirect violence, in which case the fracture 


Fig, 262. — 1 Bumper ’ fracture. is oblique or spiral. Diagnosis is easy, as 


Ralph Brooke , Contemporary . Surgeon , Royal Sussex County Hospital, Brighton , England. 
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the bone is subcutaneous and irregularity or localised tenderness is readily 
palpable. 

Treatment. — When the fibula remains intact, the displacement of a frac- 
tured tibia is relatively slight, and as angulation is rarely more than 5 degrees, 
it is usually sufficient to apply a simple plaster without any attempt at reduc- 
tion. Manipulative reduction is obviously unlikely to succeed (even if 
needed) as the intact fibula would obstruct manipulative manoeuvres. 

Though it might appear that fractures of the tibia when the fibula is intact 
would be unlikely to give rise to difficulty in treatment, in fact delayed union 
is not uncommon. It is probable that the intact fibula acts as a * strut ’ to 
prevent the fragments of the tibia coming into close contact. For this reason 
there are many surgeons who believe, with some justification, that these 
fractures are best operated on, and fixed with screws and plates. This 
operation is certainly to be considered in the adult, but is unnecessary under 
the age of about twenty years, because the powers of fracture union in youth- 
ful bone are very great. 

Fractures of the shaft of the Fibula alone are usually due to direct violence. 
The procedure of ‘ springing 5 the fibula assists diagnosis, and consists in compressing 
the fibula against the tibia, local pain being referred to the site of a fracture. A radio- 
graph confirms the diagnosis, and treatment, if any is required, need be nothing more 
rigorous than the application of an adhesive support. 

Fractures of the Tibia and Fibula commonly occur either as a result 
of direct or indirect violence and are very frequently seen following traffic 
accidents. In direct violence the bones are fractured at the same level, 
but if due to indirect violence the tibia is usually broken at the junction of its 
lower and middle thirds, and the fibula at about its centre. In the fractures 
of dvil life the tibia is the most common compound fracture because it is sub- 
cutaneous bone in the whole of its length, and displacement is likely to cause 
one of the fragments to penetrate the skin. 

With the help of modem antibiotics, the treatment of open or closed frac- 
tures of the leg bones is very much the same. An open fracture must be 
converted into a closed fracture by cleansing the wound, excising contused 
tissue, and then closing to cover exposed bone. In some cases an immediate 
skin graft may be necessary. 

In some severely comminuted fractures, with gross soiling by road dirt, 
it may be better to amputate forthwith if complicated by nerve or vascular 
injury. 

Fractures of the leg bones can be immobilised either (a) by plaster after 
manipulative reduction, (b) by skeletal traction through the lower end of 
tibia or the os calcis, or (c) by internal fixation with plates and screws or an 
intramedullary nail. 

There is a strong argument for delaying for a week or two the internal 
fixation of fractures of the tibia in order to avoid the suppression of callus 
formation which can result from very early intervention. 

In general, the tibia takes about twelve weeks to unite, and it is rarely fit to 
take weight without external support under sixteen weeks. 
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Fractures Involving the Ankle Joint 

Specialised text-books of fracture surgery devote much space in attempts 
to classify the fractures which involve the ankle joint ; the classification is 
based on the direction of the force causing the injury. Even the most 
elaborate classifications fail to cover every fracture encountered, and there- 
fore, for the sake of simplicity, only a broad generalisation will be given. 

There are four principal directions in which injurious forces can be trans- 
mitted to the ankle : (1) Internal rotation , (2) External rotation , (3) Inversion , 
(4) Eversion. Some text-books use the terms * abduction ’ and ‘ adduc- 
tion ’, and in this description these are taken as synonymous with ‘ eversion ’ 
and * inversion \ The joints of the tarsus are much more flexible in the 
direction of inversion and internal rotation than in eversion and external ; 
rotation. Inversion and internal rotation therefore produce the common ; 
sprained ankle in which the external lateral ligament of the ankle joint is; 
partially tom. On the other hand, external rotation and eversion forces the; 
tarsal joints into a solid bone-block, and the force is thus expended on the; 
ankle-joint to produce a fracture. By far the commonest fracture, and the least l 
important, is the isolated, and undisplaced, fracture of the external malleolus. ' 
This is generally an oblique or spiral fracture involving the lower end, 
of the fibula for about 2 inches (5 cm.) and extending into the malleolus 
itself. 

Fracture of the external malleolus is diagnosed clinically by the site of 
maximum tenderness being over the bone of the lower end of the fibula ; 
this simple clinical test differentiates it from sprain of the ankle , where the 
maximum tenderness is just below and in front of the tip of the external 
malleolus. 

Treatment. — Fractures of the external malleolus do not need reduction 
because they are undisplaced. If very little swelling is present, strapping 
is all that is necessary and, with active movements, full function returns in 
six weeks. If excessive swelling is present, it may be advisable to apply a 
walking plaster for four weeks, and this will enable the patient to get about his 
business more quickly than with strapping. Whatever the treatment, if the 
fracture is undisplaced the result will be 100 per cent, successful. 

Pott’s Fracture. — The essential features of the Pott’s fracture are that 
(1) it is a fracture-dislocation of the ankle joint, and (2) it requires accurate 
reduction and fixation. Various patterns of Pott’s fracture are recognised, 
and these differ as the result of the different types of violence causing 
them. 

The common Pott’s fracture results from a continuation of the same force 
which causes an uncomplicated fracture of the external malleolus — i.e. ex- 
ternal rotation and eversion. The external malleolus is fractured spirally 
(because of the rotation element) or obliquely ; this is then followed by 
fracture of the tip of the medial malleolus and thereafter by postero-lateral 
subluxation of the talus from its surface of contact with the tibia (fig. 
263 a). In this movement a chip of bone is frequently avulsed from the 
posterior surface of the tibia, the so-called * third malleolus \ 

Perdval Pott , 1714-1788, Surgeon to St. Bartholomew's Hospital , London , wrote surgical papers while recovering 

from a compound fracture of the tibia and fibula. 

S.P.S. — 15 
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Two other types of ankle fracture, not quite so common, are also easily 
recognised : 

(1) Eversion Fractures ( syn . abduction fractures). — Here the talus presses 
against the lateral malleolus and the fibula breaks transversely 2 or 3 inches 
(5 t0 7‘5 cm.) above its lower end. If the talus subluxates laterally, the tip 
of the medial malleolus is avulsed (fig. 263 b). 

(2) Inversion Fractures {syn. adduction fractures). — Here the talus inverts 
and tends to move medially. The medial malleolus is fractured vertically 
through its base and the external malleolus is fractured transversely at the 

level of the ankle joint (fig. 263 c). 



Fig. 263. — Types of ankle 
fracture. 

(a) Abduction — external rotation . 

(b) Eversion or abduction. 

(c) Inversion or adduction. 

C d ) Diastasis of tibio-fibular 

joint. 


A variant of the eversion injury includes 
rupture of the lower tibio-fibular ligaments 
with ‘ diastasis ’ of the ankle joint — i.e. 
widening of the mortise by separation of the 
malleoli, with or without fractures of the 
lateral malleolus or fibular shaft (fig. 263 d). 



Fig. 264. — Gross mechanism of Pott’s 
fracture. Foot displaced in relation to shaft 
of tibia. 


Treatment. — The reduction of a Pott’s fracture requires the complete 
relaxation of full anaesthesia. As judged from the pre-reduction X-rays of a 
severely displaced fracture, to the inexperienced it may appear unlikely that 
a satisfactory reduction could ever be obtained without operation, but the 
result of a skilful manipulation is often surprisingly good. The essential 
feature of the reduction is to concentrate on restoring the alignment of the 
foot to the tibia , rather than on entertaining the idea of reducing the separate 
fragments by local manipulation directly on the ankle joint. In the ordinary 
Pott’s fracture with postero-lateral displacement of the talus, the separated 
fragments of the medial and lateral malleoli move as one piece with the foot 
and talus, because they are attached to these structures by their ligaments 
(fig. 264). The manipulation thus consists of reversing the direction of the 
forces which caused the original injury (a general principle in all fracture 
work). The common Pott’s fracture is caused by external rotation and 
eversion ; therefore reduction is produced by internal rotation and inversion. 
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assisted in this case by correcting the backward displacement of the foot in 
relation to the tibia. 

The reduced Pott’s fracture is immobilised by encasing the ankle in a 
closely fitting plaster cast with the foot as near as possible in the plantigrade 
position. Weight-bearing is best avoided for six to eight weeks in badly dis- 
placed cases, and then only permitted after a new plaster has been applied. 
It is of paramount importance to check the maintenance of the reduction 
by weekly X-ray examinations during the first month after reduction. 

There is a growing tendency to try to eliminate late re-displacement of a 
reduced Pott’s fracture by operating on the medial malleolus. Once the 
medial malleolus has been fixed, the key to the reduction is held. This 
operation is certainly to be advised in fractures with gross displacement 
(fig. 265), but if a perfect reduction is obtained by manipulation it is pos- 
sible to obtain an excellent result with careful conservative treatment. 




Fig. 265. — Interna fixation of medial malleolus. 


Fig. 266. — Mal-union 

following a Pott’s fracture. 

( The late J. A. C. AUtcewen,) 


Old-standing cases of mal-union occasionally require osteotomy of the 
tibia and fibula, or even reconstruction of the fracture with more adequate 
reduction and possibly fixation by screw or peg (fig. 266). Old mal-united 
fractures are frequently best treated by arthrodesis of the ankle joint if the 
patient complains of pain due to traumatic osteo-arthritis. 

The average disability after Pott’s fracture is approximately light work in twelve 
weeks, heavy work six to nine months. 


Fractures of the Tarsal Bones 

Os Calcis. — The os calcis is almost always fractured by falls from heights 
by builders, steel erectors, and window-cleaners. In the last war many 
compound fractures of the os calcis were caused by the explosion of mines 
under transport vehicles. The os calcis is usually shattered like an eggshell 
and the injury thus involves the subastragaloid joint (fig. 267). 

The degree of displacement varies according to the violence. In some 
cases there is little or no displacement ; in others the whole os calcis is flat- 
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tened and widened. The tendo Achillis pulls up the loose fragment of 
the tuberosity and the heel is always everted to give a severe ‘ traumatic 
flat-foot 

This injury is one which, despite all the different forms of treatment which 
have been tried, leaves the foot stiff in the subastragaloid region. This 
means that walking is difficult if the workman has to traverse an inclined 
plane, such as a sloping roof, because he cannot place the sole of the foot 
flat on the sloping surface. Similarly, walking out of doors on irregular 
ground is difficult, though walking on a flat pavement may be fairly com- 
fortable. Frequently pain is experienced for many months, but this is 

sometimes difficult to assess because 
heavy compensation claims usually 
cloud the picture. The fact remains, 
however, that though this is indeed a 
very severe injury to a working man, 
and will prevent him from carrying 
out his- original employment if this 
involves working at dangerous heights, 
the end-results are sometimes not as 
bad as is usually suggested. Very few 
cases have incapacitating pain if exam- 
ined three years or so after the injury, 
and to some extent they will have read- 
justed themselves to the stiff subtaloid 
joint in their new occupation. For this reason the modem tendency is to 
abandon all the elaborate mechanical methods which in the past have been 
tried in an attempt to restore the normal anatomy. The best results are 
achieved by accepting the deformity and concentrating on early mobilisation. 
Weight-bearing should be encouraged in eight to twelve weeks. 

The Astragalus is sometimes fractured as a result of a fall from a height. The 
neck of the bone may be shorn through by the sharp anterior articular surface of the 
tibia; comminution is common, and injuries to neighbouring bones are often asso- 
ciated. Frequently the body of the astragalus is extruded from the ankle joint by the 
force of the injury, leaving the head and neck in situ , and the displaced body may be 
palpable under the skin and defy all attempts at closed reduction. As in the case of 
the os calcis, considerable swelling rapidly develops and obscures the diagnosis, which 
is often only established after radiography. 

Treatment . — Manipulative reduction, using skeletal traction, is sometimes success- 
ful, but usually operative reduction is necessary. If the body of the astragalus is 
deprived of blood supply, osteoarthritis of the ankle joint may later necessitate ankle 
fusion. 

Fractures of the Metatarsals. — These are frequently caused by crushing 
injuries, such as weights falling on the foot or the wheels of vehicles running over 
them. In general, they need little or no attempt at reduction unless some part of the 
shaft, in a grossly displaced case, is projecting into the sole of the foot. If only one or 
two metatarsals are fractured, they are already splinted by adjacent bones. 

Plaster is not required and early mobilisation with non-weight-bearing exercises is 
to be encouraged. Return to activity is by taking weight on the heel as soon as the 
patient feels he can, which may be in two to three weeks. Almost full function is 
possible in eight to twelve weeks, even after very severe injuries, in patients of good 
morale. 



Fig. 267. — Fracture of the os calcis. 
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Avulsion of the Styloid Process of the Fifth Metatarsal. — 

This is a minor injury which causes unnecessary inconvenience if 
treated in a walking plaster. The styloid process is avulsed by 
the pull of the peroneus brevis and, though the fragment is 
frequently detached by A inch (1*5 mm.) or more, it always unites 
in the absence of treatment and in the presence of active move- 
ment. It is unnecessary to apply anything more incommoding 
th an adhesive strapping. 

March fractures (syn. pied forc£, pied de jeune soldat) occa- 
sionally occur near the necks of the second or third metatarsals. 

The fracture occurs spontaneously, and is predisposed to by a short 
first metatarsal. This common atavism causes undue strain to fall 
on the heads of the second and third metatarsals during such 
exertions as standing on the toes. The fracture is also encouraged 
by loss of muscular tone, which is predisposed to by wearing heavy 
boots. Sudden pain, localised over the dorsal aspect of the bone, 
is characteristic. An immediate X-ray will often fail to reveal the 
crack, but if repeated in three weeks callus will be obvious (fig. 268). Strapping andl 
restricted activity only are required. A plaster shoe encourages further atrophy 
muscles and renders rehabilitation necessary. Many cases are doubtless treated 
‘ foot strain ’ and more or less ignored, with good results ! 
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Fig. 268. — 
March fracture 
of the third meta- 
tarsal. 


8 8 , 
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CHAPTER 12 

DISEASES OF BONES 
John Charnley 


ACUTE INFLAMMATION 


ACUTE PYOGENIC OSTEOMYELITIS 

Predisposing causes of this condition are as follows : 

(i) Trauma. — Before growth has finished, the weakest part of a long bone 
is at the diaphyseal side of the epiphyseal line. At this level (the metaphysis) 
loops of blood-vessels penetrate the epiphyseal cartilage, and any strain 
imposed on the bone may rupture one or more capillary loops with the 
formation of a haematoma. 

(ii) An Infective Focus. — Such conditions as infected scratches, tonsillitis, 
or impetigo allow organisms to enter the blood-stream. A haematoma in any 

situation then forms an excellent culture medium, in 
which organisms rapidly multiply. Frequendy the 
bone foci are multiple and mere incidents in a true 
septicaemia ; these patients are, of course, much more 
ill than in the ordinary case which follows from a simple 
' bacteraemia. 

(iii) Lowered. General Resistance. — In the past the 
disease was most frequent in industrial areas, where 
overcrowding and malnutrition were common. 

Pathology. — The causative organism in the majority 
of cases is the Staphylococcus aureus , other organisms 
which are less frequendy responsible being the Strep- 
tococcus, Staphylococcus albus and pneumococcus. 

From its commencement as a small abscess on the metaphyseal side of 
the epiphyseal line, the pus immediately starts to extend to the surface of 
the bone, to appear under the periosteum; it does not spread from the 
metaphysis direcdy along the medullary cavity of the diaphysis as might 
be expected (fig. 269). The conditions associated with inflammation of 
bone are unique in that the vessels in the unyielding bony canals become 
compressed by exudate, and thus the circulation is impeded, with risk of 
necrosis of adjacent bone. This death of bone by lack of blood supply is 
rendered even more certain by the presence of the toxins in the pus. As 
periosteum is stripped up by a subperiosteal abscess, this underlying bone 
is separated from its source of blood supply and immediately poisoned. 
In an untreated case the whole diaphysis may be killed by the pressure of 
pus stripping the periosteum over its whole circumference. Owing to the 



Fig. 269. — Spread of 
pus in osteomyelitis. 
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firm attachment of the periosteum to the epiphyseal cartilage and the resistance 
of the cartilage itself, subperiosteal pus is unlikely to invade the neigh- 
bouring joint, unless the epiphyseal line is intra-articular, as 
in the case of the head of the femur, lower end of femur, 
upper end of humerus, external malleolus, and olecranon 
process. Pus finally bursts through the periosteum, and 
tracks under muscles or finds its way to the surface. If the 
patient survives, the necrosed bone forms a sequestrum , the 
surrounding periosteum becoming extensively thickened 
with the formation of new bone to form an involucrum (fig. 

270), which is perforated by cloacce through which pus and 
spicules of dead bone escape from the cavity containing the 
sequestrum. 

Clinical Features. — The symptoms usually start 
abrupdy, the child complaining of severe pain near the end 
of a bone, the pain being aggravated by movement. 

Shivering or rigors may occur, and the general symptoms 
of a severe infection are present. 

The severity of the general signs of infection depends 
on the virulence of the organism and the resistance of the 
patient. In septicemic cases the child may be comatose as a result of 
profound toxemia ; more usually elevation of the temperature by 2 0 to 3 0 
F. (i° to 2° C.) with associated increase in pulse-rate indicates a more 
moderate degree of infection. 

The local signs depend to some extent on the depth of the affected bone. 
If the bone is well covered by muscle, as in the case of the lower end of the 
femur, vaguely localised tenderness above the level of the knee joint associated 
with some swelling is discovered in the early stages. In the case of a sub- 
cutaneous bone, such as the tibia, redness and oedema of the skin, in addition 
to exquisite local tenderness, will be present in the early stages. In both 
cases movements of the limb are painful, and likely to be strongly resented. 
After two or three days local thickening is palpable, and sympathetic effusion 
occurs into the neighbouring joint. Unless efficient treatment is adopted, 
the local signs of pus become increasingly obvious ; a painful brawny area 
appears which gradually softens, and finally the abscess bursts through the 
skin, the resulting sinus leading down to the bone. 

Radiography is of litde value in the early stages, as bony changes are not 
usually visible until the end of the second or third week. Leucocytosis is to 
be expected, and in severe cases a blood culture is likely to be positive. 

Differential Diagnosis. — Acute Suppurative Arthritis . — This is an intra-articular 
condition, and therefore the slightest movement of the joint is painful. In the ‘ sym- 
pathetic’ effusions associated with acute osteomyelitis, a considerable range of painless 
movement can usually be obtained if the patient is given time, and the maximum 
tenderness is near the end of the bone rather than over the joint. If doubt exists, 
some of the fluid should be aspirated for examination. 

Acute rheumatic arthritis is usually polyarticular. In the past this differential 
diagnosis was very difficult and the therapeutic response of acute rheumatic joints to 
aspirin and salicylates was advised. To-day the response to penicillin or wide-spec- 



Fig. 270. — . 
Large sequestrum: 
and involucrum. 

( Sheffield University 
Museum.) 
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trum antibiotics is more useful than salicylates to establish the diagnosis of osteo- 
myelitis. 

Hcemarthrosis in children is mentioned on p. 76. 

Scurvy . — Subperiosteal haematomata are sometimes very tender, and if near an 
epiphysis the condition may be confused with acute osteomyelitis. 

Acute Exanthemata and Typhoid Fever . — These conditions may be suspected on 
account of the profoundly toxic and even comatose condition of the patient. Careful 
palpation of the ends of the long bones is necessary, and if pressure over a localised 
area induces resentful movements or moaning, then the possibility of osteomyelitis 
should be considered. 

Complications. — Adequate and early treatment by penicillin, or wide- 
spectrum antibiotics, renders serious complications much less common than 
formerly. 

General.— (i) Toxcemia . — Some degree of toxaemia is inevitable. 

(ii) Septiccemia should be suspected if shivering, rigors, or an inter- 
mittent temperature are present. Infection of the serous membranes is 
likely to occur, particularly of the pericardium. 

(iii) Pycemia . — In the past this condition was usually fatal. Infected 
emboli are carried to the lungs and plum-coloured, wedge-shaped infarcts 
occur, with a small quantity of blood-stained fibrinous fluid in the pleural 
cavity. Increased respiration, cyanosis, and patches of bronchial breathing 
are indicative of this complication. 

Chronic pyaemia can occur and give rise to abscesses in any part of the body. 
These abscesses reveal themselves at any time from the first few days of the 
disease until after the lapse of some months, and often appear like ‘ cold 9 
abscesses with little or no local discomfort. When detected these abscesses 
may contain a pint or more of pus. 

(iv) Later complications are (a) chronic osteomyelitis and ( b ) amyloid disease 

from chronic suppuration (p. 35). 

Local (i) Joint. — Acute suppurative arthritis 
may complicate acute osteomyelitis at sites 
where the epiphyseal line may be wholly or 
partly intra-articular. 

(ii) Spontaneous fracture may occur, especially 
when a single weight-bearing bone such as the 
femur is extensively destroyed by an acute 
osteomyelitis without new bone formation, 
though in chronic osteomyelitis with sclerosis 
of bone it is most unlikely. 

(iii) Deformity sometimes follows from in- 
terference with the epiphyseal line, but it is a 
remarkable thing how very uncommon this is. 
Growth at the epiphysis directly affected may 
be diminished (fig. 271), while growth in 
another at a distance, owing to hyperaemia, may 
be increased. 

(iv) Brodie's Abscess . — This is a chronic 
bone abscess which causes intermittent 

pain near the end of a long bone, with perhaps transitory effusion into the 
adjacent joint during an exacerbation. Examination may reveal thicken- 
ing of the bone, and a radiograph is diagnostic. The amount of sclerosis 
is variable, ranging from dense sclerosis extending a considerable distance 

Sir Benjamin Brodie , 1783-1862. Surgeon ♦ St. George* $ Hospital , London. 

Otto Wilhelm Madelung, 1846—1926. Professor of Surgery , Strasbourg . 



Fig. 271. — Manus valga, following 
osteomyelitis of the radius, and con- 
sequent diminution of its growth. 
A variety of Madelung’s deformity. 
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round the cavity (fig. 272) to, more commonly, a faint line of sclerosis at 
the junction of the abscess with the cancellous bone. If sclerosis is absent, 
the cavity may resemble that of a tuberculous abscess. These chronic staphy- 
lococcal abscesses were first described by Brodie in con- 
nection with the head of the tibia. The abscess may be the 
sequel to a pyogenic septicaemia from which the patient has 
recovered some years previously and which has remained 
dormant in the interval. On the other hand, it may be 
found years later in a patient who is known to have had 
osteomyelitis affecting some bone other than the one in 
which the Brodie’s abscess is discovered. Free exposure, 
curetting, and ' saucerisation * are necessary. Often the 
cavity is found to contain jelly-like granulation tissue rather 
than actual pus. 

It must be emphasised that nowadays all these complications 
are, with perhaps the exception of Brodie’s abscess, rarely encountered since the use 
of antibiotics which have completely changed the problem of acute osteomyelitis. 

Treatment. — Penicillin or tetracycline is administered immediately the 
diagnosis is a probability, but not before a specimen of blood has been 
taken for culture. In cases treated within two or three days of onset 
complete resolution is to be expected within a further three or four days, 
before radiological evidence of disease is present, if the organism is sen- 
sitive to the antibiotic. Full doses of antibiotic should be administered daily 
for a period of three weeks. The patient should lose all signs of spontaneous 
pain within twenty-four hours if the organism is responding to the antibiotic. 
Persistent local tenderness indicates the possibility of abscess formation. It is 
important to immobilise in a splint which permits access for the testing of 
tenderness. An abscess will maintain the patient’s temperature if it is not 
evacuated, and may erroneously suggest that the organism is not susceptible 
to the antibiotic. 

Operation is indicated in order to evacuate a subperiosteal abscess, or to 
decompress the metaphyseal region by one or two drill holes on the metaphy- 
seal side of the epiphyseal line. If a subperiosteal abscess is present as in- 
dicated by clinical signs, and especially if the toxaemia is not responding to 
antibiotics, it is unwise to delay surgery lest unnecessary necrosis of bone is 
produced and the duration of the illness thereby protracted. 

The rfile of early surgery in acute osteomyelitis is still frequently disputed. It is 
the writer’s opinion that no harm is ever done by early decompression and that most 
errors are due to delaying decompression when the child is not showing both general 
and local improvement on the antibiotic. 

Aspiration is inadequate. A small incision should be made so that all the 
pus can be evacuated. The wound is then dusted with penicillin and sutured. 
If no pus is encountered under the periosteum at the site where local tender- 
ness was maximal, it is all the more essential to drill the bone. 

The fear of infecting underlying bone by drilling, if a subperiosteal abscess 
is found, is quite unfounded because this pus must have come from the mar- 
row in the metaphyseal region. 



Fig. 272. — . 
Brodie’s abscess 
of lower end of 
the tibia. 
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It is to be noted that under antibiotic treatment the significance of the X-ray as an 
in dict™- of sequestration has slightly to be modified. It is not uncommon to see 
the X-ray appearances apparently getting worse between the third and fourth weeks 
in a child who has responded well to penicillin, and who throughout this time has 



Fig. 273. — Drilling of the tibia in a case of acute osteomyelitis. An Esmarch’s 
tourniquet has been applied to control haemorrhage. 


been afebrile, eating well, and without local evidence of inflammation. This merely 
means that the original local toxaemia killed a certain amount of bone which the 
penicillin then sterilised, and with the passage of time the process of demarcation of 
the living bone from the dead goes on as a late aseptic process only when the patient 
has passed the dangerous phase. In these cases the ‘ sequestrum ’ will be rein- 
corporated if there is no discharging sinus. 

ACUTE TRAUMATIC OSTEOMYELITIS 

This condition arises as a result of infected wounds, e.g. compound fractures, 
operations on bones, following amputations, etc. The constitutional disturbances are 
less severe than in cases of infective osteomyelitis, as the causative wound provides 
some measure of drainage. More extensive opening of the wound, removal of dead 
bone, or even amputation may be necessary. 


CHRONIC INFLAMMATION 
CHRONIC PYOGENIC OSTEOMYELITIS 

Acute haematogenous osteomyelitis may pass into chronic osteomyelitis if 
early treatment is not available, or is inadequate. The risk of this condition 
developing is now greatly minimised by the modern treatment of the acute 
infection, but many cases still remain as a legacy of the pre-penicillin era, and 
more will probably occur if staphylococci become penicillin resistant. 

Chronic osteomyelitis may remain quiescent for months or years, but 
from time to time acute or subacute exacerbations recur, especially if the 
patient’s resistance is undermined by worry, overwork, or other debilitating 
conditions. Brodie’s abscess (p. 232) is a type of chronic osteomyelitis which 
is specially liable to periodic exacerbations. 

An exacerbation is ushered in with constitutional disturbances and local 
evidence of inflammation, which may culminate in discharge of pus from a 
pre-existing sinus. An X-ray sometimes reveals a sequestrum which has 
separated from the surface of the bone or which lies in a cavity (fig. 274). 

The chronicity of chronic osteomyelitis is the result of the physical 
characteristics of bone, in that the abscess cavity can never close by shrink- 
ing of the walls as happens in the soft parts. Moreover, the effect of in- 
flammation is to kill the hard, bony walls of the abscess, thereby causing 
sclerosis, and so preventing the antibacterial action of the blood getting to 

Johann Friedrich August von Esmarch , 1823-1908 , Professor of Surgery , Kiel, 
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the contents of the cavity. The contents of the cavity thus continue to de- 
compose very much in the same way as would animal matter in a warm, 
moist test-tube. 

Treatment consists in immobilisation of the limb 
and the administration of antibiotics, under which 
regimen many cases subside for a variable period. 

Surgical intervention has to be considered if an 
X-ray indicates the presence of a sequestrum or cavi- 
tation. If a sinus is present, a sequestrum may be 
detected with a probe which grates on the loose 
fragment of dead bone. Penicillin is administered 
for some days prior to the operation, and access to 
the bone is usually gained through a previous scar. 

The soft tissues are stripped from the bone with a 
raspatory, and the involucrum is removed as neces- 
sary in order to gain access to the sequestrum. If a 
cavity is present, the overhanging walls are removed 
with an osteotome, until it is efficiently * saucerised ’. 

The wound is dusted with penicillin powder and ' 

r k Fig. 274. — Chronic 

Closed. osteomyelitis of the femur 


Fig. 274. — Chronic 
osteomyelitis of the femur 
with a cavity containing 
a sequestrum. 


It is to be noted that so difficult is it to guarantee that a sequestrum, 
an operation will clear up a sinus of many years’ duration* 

that operative intervention is not to be considered lightly unless a sequestrum is 
known to be present. If a sequestrum is present and is removed, the sinus will al- 
most certainly close. Clinically a sequestrum is often suggested by the presence of 
pouting granulation tissue at the mouth of the sinus and this sign is an indication for 
surgery. 


If only a cavity is present in the bone without a sequestrum, the attempt 
to * saucerise 5 may fail and still leave a small sinus. There are many cases 
where, if the discharge is slight and easily controlled by a dressing, it is pre- 
ferable to retain the sinus and dressing permanently. Amyloid disease need 
be feared only when a copious discharge of pus has persisted for some years. 



Amputation is advisable if exacerbations are fre- 
quent or prolonged in order to rid the patient of re- 
curring periods of painful disability, and to forestall 
the onset of amyloid disease. 

SYPHILITIC DISEASES 

Syphilitic diseases of bone are now so rare that it is 
possible the contemporary student in this country will 
never see an actual case. 


Fig. 275. — Frontal Congenital. — (i) Osteochondritis of the nasal septum is the 

bosses and depressed first manifestation. Necrosis of cartilage occurs at the age of 
nose of congenital about four weeks, and the resulting discharge causes * snuffles \ 
syphilis. Characteristic depression of the bridge of the nose follows de- 

struction of its support (fig. 275). 

(ii) Craniotabes of the vault of the skull occurs during the first six months as a result 
of absorption of bone. This condition can also be due to concomitant rickets 
(p.242). 
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mi) Parrot's nodes may appear on the skull during the early years. They a„ 
patches of. periostitis, and if the parietal and the frontal bones are also involved, so 
that there are four bosses, the term hot-cross bun is applied. 

(iv) Epiphysitis occurs towards the end of the first year, the epiphyseal line being 
broader than usual and yellowish in colour. Separation may occur, resulting in so- 
called ‘ pseudoparalysis ’. Periostitis extends from the epiphysis along the shaft of 
the bone and forms a fusiform swelling, unlike the abrupt expansion of rickets. 

(v) Overgrowth and curvature of the tibia usually appear towards puberty. The curve 
is only in an antero-postcrior plane, and affects the whole bone. 

(vi) Teeth. — Hutchinson’s notched and peg-shaped teeth affect the permanent in- 
cisors (fig. 276), and Moon’s turret-teeth, so called from the absence of the central 

cusp, may occur in the permanent molars. 

Acquired. — Secondary stage: bone pains 
are due to localised patches of periostitis. 
Permanent periosteal nodes may persist. 

Tertiary. — (i) Periosteal Gumma . — Single 
gumma arising in the periosteum character- 
istically occurs in the tibia, clavicle, and 
manubrium, although other bones may be 
affected. A firm, slightly tender swelling 
appears, which is obviously connected with the 
underlying bone. As the swelling enlarges, 
the superficial structures are progressively 
involved and the skin becomes reddened over 
the indurated tissues. Eventually the skin 
softens and sinuses form which allow the 
escape of necrotic material. A punched-out or serpiginous ulcer results, the floor 
of which is temporarily covered by a wash-leather slough. Secondary infection is 
probable, and necrosis of bone then follows. 

The nasal septum and hard palate arc not uncommonly affected, and extensive 
necrosis of bone occurs from secondary infection. 

Multiple periosteal gummas occur on the skull (figs. 277, 278). The condition is 



Fig. 276. — Hutchinson’s teeth, charac- 
teristic of congenital syphilis. 




Fig. 277. — Multiple gummata Fig. 278. — ‘Worm-eaten* skull. 

Of the skull. ( a . J. King , F.R.C.S . , (R.C.S. Museum .) 

London.) 


now uncommon and the ‘worm-eaten’ skulls of previous sufferers are museum 
exhibits. 

(ii) Endosteal Gumma . — This is now uncommon, but when it occurs errors of 
diagnosis are likely, and a limb may be sacrificed unnecessarily under the impression 
that the bony enlargement is malignant, e.g. osteosarcoma. Perhaps in no other 
situation does syphilis more justly deserve its title of ‘ the great imitator *. 

The chief symptom of syphilitic osteomyelitis is an aching pain in the bone, boring 

Jules Marie Parrot, 1829-1883. Professor of Children’s Diseases , Paris . 

Str Jonathan Hutchinson , 1828-1913 . Surgeon, The London Hospital. 
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,• .iiaracter, particularly when the limb is dependent, or at night when covered by 
,rm bedclothes. Palpation reveals thickening of the bone , due to associated peri- 
ods. X-ray shows marked sclerosis and the formation of new periosteal bone. 
tiopsy should be undertaken in doubtful cases. 

Even vigorous antisyphilitic treatment may fail to relieve the constant pain asso- 
ciated with an endosteal gumma, owing to the protection afforded by the surrounding 
zone of thickened bone, which prevents remedial substances in the blood from reach- 
ing the affected area. ‘ Guttering ’ the bone is sometimes necessary so as to open 
up the medulla and allow an adequate blood supply to the interior of the bone. 

(iii) Diffuse Sclerosis . — This consists of thickening of all or any of the periosteal, 
cancellous, or medullary elements of a bone. The skull and shafts of the long bones 
arc affected, and in long-standing cases the medullary cavity is obliterated. 

TUBERCULOUS DISEASE 

Tuberculous disease of bones and joints has now become a rare condition 
in the British Isles but it is of such importance in differential diagnosis that 
the student should be familiar with its manifestations. 

Tuberculous disease of bone is always secondary to a primary focus in the 
respiratory tract or bowel. The disease commences either in the interior of 
the bone or in the periosteum and the organisms reach these tissues from ; 
the primary lesion via the blood-stream. 

(a) Tuberculous osteitis starts by blood-borne bacilli lodging in 
cancellous bone. It thus most commonly occurs at the ends of long bones 
in relation to joints. Very soon a joint is involved and the clinical signs of 
tuberculous arthritis dominate the picture. The commonest example of 
tuberculous osteitis, which remains as an osteitis without becoming an arthritis, 
is Pott’s disease of the spine. A rare but well- 
known example of tuberculous osteitis is tuber- 
culous dactylitis affecting the phalanges of the 
fingers in children, but it is a condition which 
nowadays has practically disappeared (fig. 279). 

Tuberculous osteitis is insidious in onset, 
and for some weeks or months the patient may 
be conscious only of slight weakness or aching, 
particularly after use. On examination, some 
puffiness may be noticed, and palpation reveals 
slight thickening of the periosteum, due to 
oedema. At a later stage the skin becomes 
shiny, the bone is thickened and tender, and 
muscular wasting is evident. Finally, a sub- 
periosteal abscess forms, which erodes the 
periosteum and finds its way to the surface, the 
last stage being represented by sinuses which 
lead down to the bone and allow the entry of secondary infection. 

Bone destruction (* caries ’) is the characteristic feature of tuberculosis 
and this is seen in the X-ray as a general rarefaction of the bone with blurring 
of the bone detail and erosion of the shell of cortical bone underlying the 
articular cartilage. The formation of sequestra is not uncommon, but these 
are s mall and not as dense as those in pyogenic bone infections. New bone 


Fig. 279. — Tuberculous 
dactylitis of third metacarpal 
and phalanges of fifth finger. 
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formation and bone sclerosis are not characteristic of a tuberculous lesion, 
but are seen when secondary infection is present. 

(b) Periosteal tuberculosis most commonly affects the flat bones, e.g. the 
sternum, or skull, and especially the ribs. Infection commences in the 
deeper layers of the periosteum, which becomes (edematous, and is soon 
separated from the underlying bone by granulation tissue. Caseation 
and cold abscess formation follow, the superficial structures becoming pro- 
gressively adherent and invaded, while the bone itself is eroded. In the case 
of a rib the abscess may extend along the bone to discharge some distance 
from the site of origin. Finally, the skin is involved and the abscess dis- 
charges on the surface, and secondary infection follows. X-rays show erosion 
of the bone if the condition has advanced sufficiently. 

Treatment. — In the treatment of local tuberculous lesions in a bone or 
joint, the surgeon must never forget that the patient is a tuberculous subject 
and that the systemic approach to the disease is essential (p. 23). 

. It is useless to excise a diseased bone or splint a tuberculous joint if the 
patient is also suffering from some other secondary complication, such as 
renal tuberculosis. 

Only when the systemic element seems to be under control should local 
surgery be considered. Often spontaneous healing will take place 
following the improvement in the general condition of the patient. When 
abscesses are present it is now a common practice to evacuate them and to 
curette the underlying diseased bone. With antibiotic cover surgery is now 
employed much earlier than was the case twenty years ago and spontaneous 
discharge with sinus formation and secondary infection is avoided. Some- 
times amputation is inevitable, but much less so since the advent of chemo- 
therapy. 

Healing of the local lesion is indicated clinically by diminution of swelling 
and local heat, and radiologically by the return of bone detail and normal 
bone density. 

POTT’S DISEASE (TUBERCULOUS SPONDYLITIS) 

Pott’s disease of the spine is the commonest form in which tuberculous 
disease affects the skeleton. It can occur at any age, and though formerly it 
affected children more commonly than adults, there has been a steady decline 
in the incidence among children. This is due to more stringent Public 
Health measures and improved nutrition. In the past the milk supply 1 was 
held responsible for most bone and joint tuberculosis, but the organism to-day 
is of human origin. 

The most common site of Pott’s disease is in the thoraco-lumbar region; 
lumbo-sacral and high thoracic diseases are next in frequency with the cervical 
region as a relatively rare site. The disease starts as an osteitis in the can- 
cellous bone of a vertebral body adjacent to an intervertebral disc. It is 
characteristic of the progress of the disease that the intervertebral disc is 
destroyed at a very early stage and there may be radiological narrowing of the 

1 Tuberculosis in cows has now been eradicated in all herds in England and Wales. 
Percival Pott , 1714-1788. Surgeon , to St, Bartholomew \s Hospital , London . 
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disc space before loss of detail of the adjacent bone surface can be established 
in the X-ray with certainty. Further destruction of vertebral bodies occurs 
by extension of pus as a 4 perispinal 5 abscess under the anterior common 
ligament and at the sides of the vertebral bodies (fig. 280). Eventually col- 



00 (*>) 

Fig. 280. — Pott’s disease: (a) Collapse and fusion of two vertebral 
bodies with single wedge. ( b ) Perispinal abscess shadow. 


lapse of the bodies occurs and a kyphosis will be produced and the degree of 
angularity depends on the number of vertebrae destroyed (p. 326). In Pott’s 
disease collapse of vertebral bodies anteriorly always causes a kyphosis and, 
for all practical purposes, never a scoliosis (figs. 281 and 282). 



Fig. 281. — Pott’s disease, with Fig. 282. — Kyphosis 

gross angular curvature. (London due to Pott’s disease. 

Hospital Museum.) 


The perispinal abscess tracks along muscle planes, under the influence of 
gravity, and often becomes subcutaneous as a cold abscess at a site remote from 
the source of the disease. Thus twelfth thoracic or upper lumbar disease may 
track as a psoas abscess, to appear above or below Poupart’s ligament in the 

Frangois Poupart , 1GG1—170S. Surgeon , Hdtel-Dicu , Paris. 
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groin where it may be mistaken for a femoral or, less commonly, an inguinal 
hernia (fig. 283) and (Chap. 43). If neglected, the natural sequel is for the 

abscess to discharge and for a sinus with 
secondary infection to result. 

In Pott’s disease in the thoracic region 
(i.e. above the level of the cauda equina and 
at the level of the spinal cord), the pressure 
of a tense perispinal abscess communicating 
with pus inside the spinal canal can cause 
compression of the cord with paraplegia 
(Pott’s paraplegia). 

Clinical Features. — These vary to some 
extent with the level of the disease, but the 
following general remarks apply to all levels. 

Symptoms. — It is characteristic of Pott’s 
disease that the onset and initial stages of progress are so insidious that they 
can pass unnoticed until sometimes the dramatic symptoms of paraplegia, 
the development of a kyphus, or the appearance of a large cold abscess may 
be the first evidence of serious trouble. In adults vague symptoms of back- 



Fig. 283. — A psoas abscess point- 
ing in the right groin. 


ache are sometimes dismissed for six to twelve months as * rheumatism ’ 
or * fibrositis ’, and then X-ray examination shows extensive destruction of 
vertebral bodies and perhaps a perispinal abscess. 

There will usually be the general systemic signs of lassitude, loss of weight, 
night sweats, and evening pyrexia. 

Signs. — The most important sign, for the early clinical diagnosis of these 
cases, is rigidity of the spine. A moderate degree of limitation of forward 
flexion in a patient complaining for the first time in his life of indefinite mild 
backache is much more sinister than severe limitation of flexion in associa- 
tion with intense back pain in a patient who has had similar acute attacks 
in the past. The former may well be Pott’s disease, whereas the latter is 
more likely to be an acute disc lumbago. 

Palpation of the abdomen and groins should be carried out to exclude the 
presence of abscesses. 

Palpation of the spine may reveal an early * knuckle ’ kyphosis. 

Examination of the knee-jerks and plantar responses, in dorsal disease, 
may reveal evidence of early pyramidal tract involvement, often before the 
patient complains of difficulty in walking. 

Radiology. — Radiological examination of the spine will usually establish 
the diagnosis immediately. In the lateral view narrowing of an intervertebral 
disc space associated with a little erosion of an adjacent vertebral body is the 
earliest definite sign. In the antero-posterior view the presence of a peri- 
spinal abscess will confirm the diagnosis. Destruction of a vertebral body, 
without narrowing of a disc space, and particularly if without a perispinal 
abscess, is more likely to be a secondary deposit than Pott’s disease. 

In old-standing disease the perispinal abscess may be calcified (fig. 284). 

Treatment. — As in the management of a tuberculous joint there are three 
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iascs of treatment to be distinguished: 

Phase I. — Recumbency and general 
"stemic measures (fresh air, diet, 
nd antibiotic drugs). During this 
,me the patient is immobilised on a 
pinal frame or in a plaster bed. In 
horacic lesions below the mid-thorax 
:he head can be left free, but in cervical 
and upper thoracic lesions the head 
will need restraint. 

Abscesses are aspirated, and re-as- 
pirated at intervals if they tend to refill. 

In this way it may take one or two years to reach the stage of quiescency, 
as shown radiologically by the fact that further destruction has been absent 
for six months and perhaps that some tendency to recalcify may be detected 
Quiescence cannot have been reached if palpable abscesses are still present. 

Phase II . — Ambulation in apparatus. For most levels a posterior spinal 
support is sufficient to brace back the shoulders and counteract a forward 
stooping position. At higher levels a blocked leather collar may be needed. 
Under the protection of such appliances many cases will pass on to natural 
spontaneous healing, which (unlike tuberculous disease in large joints) is a 
true bony fusion between the vertebral bodies. This often may take as long 
as five years to become complete. When this has happened, all external 
support can be discarded. 

Phase III . — Arthrodesis ( spinal fusion ). If spontaneous fusion of the 
vertebral bodies has taken place or seems likely to be taking place, operative 

fusion is unnecessary. In cases where 
no evidence of spontaneous fusion can 
be seen a posterior spinal fusion is fre- 
quently employed so that the patient 
can eventually discard all external 
support. 

Technique. — Bone grafts are laid on the 
roughened dorsal surfaces of the spinal 
laminae and on each side of the roughened 
spinous processes. The grafts may be 
taken from the tibia with an electric saw 
or may be chips of cancellous bone from the 
iliac crest. The erector spinae muscle is 
closed over the graft and immobilisation for 
three months will usually be enough for the graft to become incorporated (fig. 285). 
Protection for another three to six months in an ambulatory appliance is then needed 
before finally discarding all support. 

Early Surgery. — The three phases described above are those inherited from the 
pre-antibiotic era. There is more and more a tendency to operate after two or three 
weeks on antibiotic therapy, and to evacuate abscesses, clear out dead bone, and even 
to implant bone grafts directly into the diseased site. Early surgery is only possible 
by working through the abscess cavities and this in turn is only possible because of 
antibiotics. This revolutionary approach has enormously shortened the time of hos- 
pital treatment, but it must not be forgotten that the patient is still a tuberculous subject. 



Fig. 285. — G=graft, inserted between 
spinous process and muscles. 



Fig. 284. — Old-standing tuberculous 
disease of the second lumbar vertebr$, 
with calcified psoas abscesses. 


s.p.s. — 16 
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Pott’s Paraplegia. — The onset of spastic paresis in Pott’s disease is a 
sign of the utmost gravity, and there are still features of the aetiology which 
as yet are not sufficiently well understood for a dogmatic statement on the best 
form of treatment. There are so many possible elements causing the para- 
plegia that probably no single explanation fits all cases. Thus * early onset ’ 
paraplegia, occurring pari passu with the earliest stages of the disease, does 
not have the same mechanical element which is generally present in the ‘ late 
onset ’ cases with severe kyphus, where paraplegia supervenes years after 
the start of the disease. Even cases of ‘ late onset ’ paraplegia, with acute 
angulation inviting the idea of pressure on a backward displaced bony 
projection, can still be due to recrudescence of active disease. In active 
disease it would be a great step forward if we could distinguish whether the 
paraplegia is due to mechanical compression by an extradural abscess or by 
a sequestrum, or whether it is due to inflammatory involvement at the level 
of active disease, and even, in some cases, to vascular thrombosis in the cord. 
Obviously mechanical decompression of the cord would help the first but 
not the last, and if mechanical causes are present it is important to remove 
them without undue delay. 

Historically, it may be said that approximately 50 per cent, of Pott’s paraplegias 
recovered spontaneously on ordinary sanatorium treatment (without antibiotics) 
and 50 per cent, got worse and eventually died. In those cases where the osseous 
lesion healed the paraplegia recovered, but where the osseous lesion became a 
* chronic grumbling disease ’ the paraplegia persisted. In an attempt to decompress 
the cord, the next phase in evolution was a laminectomy designed to evacuate pus from 
the spinal canal and leave room for dorsal expansion to reduce pressure. The results 
were so uniformly bad that the method was soon abandoned, and tire only surgical 
procedure advocated was that of * costo-transversectomy ’ in which the perispinal 
abscess was drained by removing the head and neck of a rib. In many cases, especially 
when a spherical perispinal abscess is visible in the radiograph which suggests internal 
tension, decompression of the perispinal abscess can decompress the associated intra- 
spinal abscess, and this procedure is still used with considerable success. 

In recent years there has again been a revival of interest in the direct surgical 
decompression of the spinal cord, but more emphasis is now laid on the removal of 
sequestra or protruded disc material lying directly in front of the cord (antcro-lateral 
decompression). Remarkable recoveries from paraplegia have followed this pro- 
cedure, but it is still too early to make a final pronouncement on the indications 
for this severe operation. 

Undoubtedly, the degree of paralysis at the time of receiving the patient 
in hospital must have an important bearing on recovery — either by conserva- 
tive or operative measures. Patients in flaccid paralysis or with extreme 
flexion contractions, with complete urinary retention, or when vibration 
sense in the legs is absent, are much less likely to make a recovery, by any 
method, than others less profoundly affected. 

DEFICIENCY DISEASES 

RICKETS 

Rickets is a disease not exclusively affecting bones, but involving the body as a 
whole. The characteristic bony changes may be considered with advantage in this 
chapter. 

Rickets is a deficiency disease, the essential cause being lack of vitamin D, which is 
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component of natural fats and oils. In addition, lack of sunshine and insufficient 
lgestion of calcium and phosphorus are contributory factors. 

Though at one time extremely common in England (called, indeed, the * English 
iisease 5 by the French) simple rickets is now one of the rarest. The diseases in 
vhich calcium metabolism is disturbed by other causes (see later), at one time con- 
jdered rare, are probably now the commoner type. 

The pathological changes which occur mainly affect the epiphyses, the cartilages 
jf which are enlarged both longitudinally and laterally. The most characteristic 
radiological abnormality in active rickets is the * cupping * of the epiphyseal line. 
The epiphyseal line is blurred and concave towards the epiphysis (fig. 286). Histo- 
logically the zone of provisional calcification is either absent or represented by 
irregular patches, and therefore no definite line of demarcation exists between the 
proliferating cartilage and the medullary spaces. Instead of being composed of bone, 
the new-formed trabeculae are of osteoid tissue, which contains no calcium salts, 
while the medullary spaces are filled with vascular fibrocellular tissue instead of normal 
bone marrow. The deformities associated with rickets are due to lack of rigidity 
of this osteoid tissue. As the disease is overcome, calcium salts are deposited, and the 
deformed bones become normal in texture, or in some cases even denser than normal* 



(a) 0 b ) 

Fig. 286. — Rickets: (a) Florid state; (b) healing state. 


Fig. 287. — Rickets, 
showing the deformed 
legs and pot-belly. 



Deformities are due to the weight of the body, the influence of posture, or to the 
constant pull of muscles bending the softened bones. 

Clinical Features. — The child is usually flabby, and sweating of the head is 
common. It is particularly susceptible to respiratory and gastro-intestinal disturb- 
ances, and the abdomen becomes protuberant owing to enlargement of the liver and 
spleen. Umbilical hernia is common as a result of prolonged distension. 

Bony developments cause restlessness and peevishness, and the child, on account 
of epiphyseal tenderness, resents being handled. As the disease progresses defor- 
mities appear, among which the following are typical : 

Epiphyseal Enlargement. — The increased width of the epiphyses can usually 
be felt (fig. 287). These swellings disappear as the disease fades, and the formation 
of periosteal bone causes increased width of the shaft. 

Ribs. — The ‘ rickety rosary due to beading of the costo-chondral junctions, is of 
the same nature as epiphyseal enlargements. The swelling is more pronounced on 
the posterior surface. Harrison’s sulcus is due to abdominal distension ‘ spreading * 
the lower ribs, and not to the inward pull of the diaphragm. 

Long Bones. — Bending of the long bones is more marked in the legs because of 
weight bearing. Natural curves are exaggerated and thus the femur shows increase 
of the normal anterior curve. Bending of the femoral neck produces coxa vara. 

The tibia is characteristically bent in two planes. An abrupt kink occurs in the 
lower third of the bone, the portion below this being bent backwards and inwards 

Edward Harrison, 1766-1838. A general practitioner , Homeastle, Lincolnshire , England. 
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(fig. 288). A well-marked buttress formation occurs in the concavity, and the 
anterior border of the bone is sharp, owing to lateral compression of the shaft. 

The Skull* — Craniotabes occurs as a result of any severe constitutional distur- 
bance, and if associated with rickets is most obvious in the region of the lambdoid 
suture. Closure of the fontanelles and dentition are delayed. As the skull develops 
it becomes broader and flatter than normal, and the increased width between the 
eyes indicates broadening of the base. 

The Spine* — The child is tardy in its efforts to sit up. Kyphosis constitutes the 
first spinal deformity, which may be followed by scoliosis due to posture or to 
inequality of the legs. 

The Pelvis* — Two types of deformity may result. In the 
flattened type the conjugate diameter is diminished, while if 
the lateral walls are approximated, a tri-radiate deformity results. 

Stature. — Diminution in stature is due to the following 
reasons : 

(i) The actual growth of bone is retarded, especially that of 
the tibia and femur, which may be as much as one-quarter 
shorter than those of a normal child of equal size and age. 

(ii) Bending of the bones of the legs, and by spinal de- 
formities. 

Treatment. — Early recognition and appropriate treatment 
are rewarded by ready response. Fresh milk, cod-liver oil, and 
meat extracts are administered as freely as the child will digest 
them. Judicious exposure to natural or artificial sunlight or 
ultra-violet rays is beneficial, as by this means ergosterol, 
normally present in the skin, is converted into vitamin D. 

Early bony deformities respond to appropriate splinting. 
Osteoclasis. — In the case of the tibia, manual osteoclasis may 
be necessary, and should be performed during the third or 
fourth year. Osteoclasis is performed by resting the leg on a 
rubber-covered wedge, the leg lying on its outer side. Pressure is 
applied so that the fibula and then the tibia snap opposite the 
site of maximum deformity. Care must be taken to grasp the 
lower end of the bone as close to the deformity as possible, as 
cases have occurred where the lower epiphysis has been separated. 
A plaster of Paris casing is applied for three weeks. 

In older children or adults osteotomies are sometimes 
necessary. 

Renal Rickets 

is a rare condition, due to renal insufficiency during childhood, 
as a result of chronic interstitial nephritis, or, more rarely, 
polycystic kidneys. Thirst and polyuria, followed by headache 
and vomiting, are the symptoms which should suggest renal 
F ig . 288. Rachi- disease, but cardiovascular changes are absent. The blood 
tic tibia, showing urea content may be as high as 300 mg. or more per cent, 
the lower^hkc? of Bony deformities appear at any age, and in the early years 
the bone, and well- separation of epiphyses may occur. After the first decade the 
marked ’ buttress changes somewhat resemble rickets, and deformity follows, 
formation. Death from uraemia is seldom delayed beyond puberty, and 

is hastened by any operative intervention, such as osteotomy. 
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the bone, and well- separation of epiphyses may occur. After the first decade the 
marked ’ buttress changes somewhat resemble rickets, and deformity follows, 
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is hastened by any operative intervention, such as osteotomy. 

Resistant Rickets 

This is a condition in which rachitic changes are present in spite of a normal diet 
and normal intake of vitamin D. It will heal when very heavy doses of vitamin D 
are given for long periods. The nature of the resistance is unknown. The age 
of onset is usually about five years and thus considerably later than the appearance 
of ordinary rickets. 

Fanconi’s Syndrome 

In this condition the calcium and phosphorus metabolism is disturbed by a renal 
abnormality in which glycosuria and albuminuria are often associated with cystinuria. 

Guido Fanconii Contemporary . Emeritus Projessor of Padiarrics t University of Zurich. 
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There are rachitic changes in the epiphyses if the condition occurs in early life, or in 
idult life osteoporosis with deformity and fractures. There may be considerable 
nephrolithiasis due to excretion of calcium through the kidneys. 

Late Rickets and Osteomalacia 

Later in life the dietary deficiencies which are responsible for rickets, particularly 
when associated with unfavourable hygienic and social conditions, may be associated 
with important bone changes which are called late rickets, or osteomalacia, according 
to the age at which they occur. The lesions of osteomalacia may be regarded as those 
of rickets in the absence of growth. 

Late rickets is a rare disease which occurs during puberty or adolescence. In 
some cases careful enquiry and examination suggest that this is due to a recrudes- 
cence or relapse of the ordinary type of this disease. In a typical case of late rickets 
the head is not affected, and bending of the bones occurs close to the epiphyses. 
Severe pain occurs in the bones, which are tender on palpation, and gross deformity 
occurs in advanced cases. As with infantile rickets, ingestion of substances containing 
fat-soluble vitamin D results in rapid improvement. 

Osteomalacia is rare in this country, although in some localities, e.g. |he 
Himalayas and North China, it is by no means uncommon. Nine-tenths of cafes 
occur in females, mostly during the child-bearing age. The condition usually appears 
during pregnancy, but the actual cause is an insufficiency of vitamin D and calciipm 
salts. Tetany may occur in advanced cases. I; 

The changes in the bone consist of decalcification of the osseous framework agid 
metaplasia of the resulting matrix and medulla to fibro-cellular tissue. The compfct 
bone may become as thin as paper, and the marrow represented by fatty fibfo- 
cellular tissue of a vascular nature, which has been likened to liver or splenic pidp. 
Calcium and phosphorus contents of the blood are normal. 

The main symptom is pain in the bones, which is deep-seated and aggravated by 
movements or pressure. Lassitude and asthenia follow, and gross deformities 
(fig. 289) and fractures become increasingly in evidence, 
especially with repeated pregnancies. 

Treatment demands a food rich in calcium and 
substances containing fat-soluble vitamin D. Caesarian 
section is sometimes necessary for subsequent pregnancies. 

CtELIAC RICKETS (syn. GEE’S DISEASE) 

This disease begins in early childhood and is characterised 
by the passage of offensive fatty stools and changes in 
the bones similar to osteomalacia. The patient is usually 
ill-developed, anaemic, and in severe cases tetany may 
supervene. It is probably due to some gastro-intestinal 
disturbance which results in deficient utilisation or 
absorption of some essential factor. In most cases the 
serum calcium is below normal and the plasma phosphatase is increased. 

Rapid improvement follows if a diet is given which is rich in calcium and low in 
fats, together with some preparation of vitamin D. Anaemia is combated with iron, 
and deformities require splinting pending regeneration of bones. 

SCURVY 

Scurvy is occasionally seen in children who are weaned at an early age. Most 
prepared foods are deficient in vitamins, and the anti-scorbutic vitamin (vitamin C) 
appears to be particularly susceptible to heat. The disease appears in the sixth 
month and, in addition, rickety changes of a variable degree may be superadded. 
Scurvy is characterised by subcutaneous or submucous haemorrhage, subperiosteal 
extravasations which are markedly tender (they have been mistaken for acute osteo- 
myelitis), and in more advanced cases by sponginess of the gums and even haematuria. 
If neglected, the disease may progress to a fatal issue, preceded by separation of 
epiphyses, melsena, and emaciation. 

Treatment consists in the administration of such anti-scorbutic remedies as fresh 
fruit juice, uncooked meat juice, cabbage water, mashed potato, and cream. 

Scurvy in children is nowadays rarely encountered, and is now most frequently 
seen in elderly patients on defective diet. 

Samuel J. Gee , 1839-I9JI. Phymian to St. Bartholomew's Hospital, London. 
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GENERAL DISEASES OF BONE 

OSTEITIS DEFORMANS (syn. PAGET'S DISEASE OF BONES) 

This condition, first described by Sir James Paget in 1877, occurs rather 
more commonly in men than in women. The generalised disease as Paget 
described it is uncommon, but in more recent years the detailed autopsy 
investigations of Schmorl show that localised forms of the disease occur in 
3 per cent, of persons over forty years of age. 

iEtiology and Pathology. — The aetiology of Paget’s disease is completely unknown. 
Pathologically it appears to be one of the 4 fibrous dysplasias * of bone* and has some 
histological features very similar to those of osteitis fibrosa, though without the ten- 
dency to form cysts and col- 
lections of osteoclasts. The 
marrow spaces between the 
trabeculae arc filled with 
fibrous tissue. The dense 
regular cortex of a normal 
bone in Paget’s disease is re- 
placed by a spongy tissue 
which is two or three times 
thicker than the normal cortex 
and which is not clearly de- 
marcated from the medullary 
canal which is correspond- 
ingly small, or even absent. 
The blood flow through the 
diseased bone is so increased 
as to constitute such an 
arterio-venous shunt as to 
cause left ventricular strain 
and even failure. The ex- 
terior of the bone is rough 
and pitted, due to the dis- 
position of spongy subperiosteal bone. Though the bones are much thickened, they 
tend to bend and deform. Radiologically a number of variable appearances arc 
present, often in the same patient, which range 
from an * etched ’ or striated appearance (fig. 290), 
to those of such extreme density that no accurate 
bone detail can be seen (fig. 291). Sometimes the 
pathological process will affect only part of a single 
bone and the junction between normal and diseased 
bone may be quite sharp and clearly demarcated. 

The pelvic bones, spine, tibia:, and clavicles are 
usually affected in the early stages. Enlargement 
of the skull and the 4 cottonwool ’ appearance in 
the X-ray are very characteristic. In this respect 
it is interesting to observe that the base of the skull 
and the facial bones are usually normal. Involve- 
ment of the pelvic bones radiologically often re- 
sembles secondary prostatic carcinoma. The 
conditions are distinguished by estimation of the 
acid serum phosphatase which is normal in 
Paget’s disease, and, of course, it will only offer 
difficulty in the male, when a rectal examination 
of the prostate may clarify the picture (Chap. 47). 

Chemical investigation of the blood reveals no 
abnormality in the serum calcium but the serum 
phosphorus may be elevated. The alkaline serum phosphatase is usually increased 
and may reach twenty or thirty times the normal value. 

Str James Paget, 18H-1B99, Surgeon to St, Bartholomew's Hospital , London , described the disease tn 1877, 
Christian G. Schmorl 3 1861-1932. Professor of Pathology , Dresden. 



Fig. 291. — Paget’s disease — 
monostotic — in lower end of 
femur ; sclerosed appearance. 



Fig. 290. — Paget’s disease of pelvis and hips — 
4 etched ’ or striated appearance. 
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Clinical Features. — Pain is the most constant symptom, and is usually 
omplained of long before the cause is realised. The tibia is one of the first 
tones to be affected, and the disease may remain localised in a single bone 
or years. The tibia in Paget’s disease differs from a syphilitic osteitis in 
:hat the whole bone bends, whereas in the latter condition the curvature is 
mainly due to periostitis affecting the anterior part of the bone, so that the 
palpable inner border is comparatively straight. Pain is intermittent, and 
in the case of a subcutaneous bone, hyperaemia of the skin occurs during 
exacerbations. 

Diminution of stature , due to kyphosis and 
bending of the long bones of the legs (fig. 292). 

A diminution of 13 inches (32 cm.) is re- 
corded. The anterolateral bowing of the 
femora and the kyphosis give a simian or 
gorilla-like appearance in the generalised 
form of this disease. 

Increased diameter of the head, an early in- 
dication of which may be the necessity for 
larger hats (fig. 293). 


Fig. 293. — Paget’s disease of the 

Skull. ( R.C.S . Museum .) 

Complications * — Spontaneous fracture is common, and may first bring 
the patient under supervision. Radiographs often reveal partial transverse 
fracture, and probably a spontaneous fracture occurs in stages. The trans- 
verse character of the pathological fractures in Paget’s disease is a very 
distinctive feature and may lead to a suspicion of Paget’s disease before 
confirmatory changes in the radiological texture of the bone is noticed. 

In about 5 per cent, of cases Paget’s disease is terminated by the develop- 
ment of bone sarcoma ; this may be either of the bone-forming or bone- 
destroying type, and its behaviour is not different from bone sarcoma occur- 
ring independently of Paget’s disease. 

Osteoarthritis occurs in joints adjacent to deformed bones, owing to altera- 
tion in the mechanics of the joint. Some degree of deafness is common, 
due to changes in the bony framework of the internal ear. 

Paraplegia occasionally occurs, due to involvement of the vertebrae. 

Death commonly results from intercurrent pulmonary complications, or 
from cardiac failure. 



,w 


Fig. 292. — Advanced 
3 aget’s disease, showing 
arge head and multiple 
)ony deformities. 
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Treatment. — There is no known curative agent available to avert the 
progress of Paget’s disease. In some cases of Paget’s disease the pain due to 
faulty mechanics can be relieved by osteotomy, and satisfactory union is the 
rule. Potassium iodide sometimes may relieve pain in this condition, as 
with most chronic inflammations of bones, but aspirin mixtures are better 
tolerated over long periods. 


OSTEITIS FIBROSA CYSTICA (syn. RECKLINGHAUSEN'S 
DISEASE OF BONE) 

This disease usually becomes obvious in the second decade of life, and generalised 
active bone resorption results in diffuse cystic changes that are widely scattered 
throughout the skeleton, involving particularly the long bones and the skull. The 
destruction of bone is associated with the development of fibrous tissue, and some- 
times ‘ brown tumours * structurally comparable with giant-cell tumours of bone 
develop. Fractures, pain, bending of bones, and grotesque deformities occur, so 
that the patient becomes bedridden. 

Cases of generalised osteitis fibrosa have an unduly high calcium content in the 
blood, often as high as 16 to 28 mg. per 100 ml. instead of the normal 9 to 11 mg., 
and metastatic calcification is sometimes associated with the disease. 

Cases sometimes present themselves with bilateral renal calculi, treatment of 
which is postponed until the possibility of a parathyroid tumour has been considered. 

The blood phosphorus is either normal or diminished in amount. Even when a 
parathyroid tumour is not palpable, i.e. 80 per cent, of cases, careful exploration is 
rewarded by its discovery, either embedded in the thyroid gland or lying at a lower 
level in the mediastinum. Removal of the parathyroid tumour is followed by an 
immediate drop in the calcium content of the blood, and by rapid amelioration of the 
symptoms. Following such an operation, reconstruction of the decalcified bones 
takes place. 

Polyostotic Fibrous Dysplasia . — This is the fibrocystic disease of bone which 
manifests itself by softening, bending, and often fracture, in which there is no evidence 
of hyperparathyroidism. The distribution of the affected bones is asymmetrical and 
often shows a tendency to affect only one limb (monomelic). The condition differs 
from the fibrous dysplasia of hyperparathyroidism in that there are no alterations in 
blood chemistry, no generalised osteoporosis of the whole skeleton, and no bone pain. 
The condition is present in early life and leads to great deformity of the affected limb. 
The skull is often affected (p. 474). Radiologically the affected bones are porotic 
and distorted with a thin expanded cortex and cystic changes in the marrow. In 

consistency the bones are soft and can often be cut 
with a knife. The aetiology is unknown. 

Albright* s Syndrome . — This is a variant of polyostotic 
fibrous dysplasia associated with areas of pigmentation 
of the skin. When it occurs in young females it is 
characterised by precocious puberty. 

LOCAL CYST 

This condition usually appears at the end of 
the first decade. The cyst first arises in the 
metaphyseal region of a long bone and sub- 
sequent growth often leaves the cyst at some dis- 
tance from the metaphysis (fig. 294). Though 
commonly classified under the heading of * cystic 
diseases of bone ’ the solitary bone cyst is really 
quite a separate condition. It is the residue of 
an abnormal phase of activity affecting one epiphyseal line in a growing child. 
Subsequent growth is quite normal and if the cyst is treated the child 
develops normally in every respect. 



Fig. 294. — Simple solitary 
bone cyst. 


*L ri fd r '*Paniel von Recklinghausen , 1833-J9J0. Professor of Pathology, Strasbourg, 
r uller Albright , Contemporary. Formerly Physician } Massachusetts General Hospital , 


Boston t U.S.A . 
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Coxa vara sometimes follows a cyst in the femoral neck. Cysts in other 
bones usually attract the surgeon’s attention because of spontaneous fracture. 
Radiography shows a clear cavity in the bone, which later becomes expanded. 

Treatment consists in exposure of the bone and curettage of the cyst, 
which contains straw-coloured fluid, and is lined with a fibrous wall. 
Frequently the operation is completed by packing with bone chips though 
this is not always necessary. There is no abnormality of the calcium 
content of the blood, nor any parathyroid derangement with local cysts of 
bone. 

LEONTIASIS OSSEA 

This condition consists of an enlargement of the facial bones and jaws so that the 
air sinuses are diminished in size, and the shape of the face is grossly altered by the 
external swellings. In the past the condition was thought 
to be a ‘ creeping periostitis * of infective origin, but the 
present opinion is that it is a localised form of fibrous 
dysplasia (p. 474). 

The early symptoms may be those of lachrymal duct or 
nasal obstruction. The facial bones then become enlarged, 
and adjacent bones are successively attacked. Eventually 
hideous deformity results (fig. 295), and the patient’s 
sufferings are increased by pressure on the eye, brain, and 
cranial nerves. 

Leontiasis ossea has been mistaken for sarcoma of the 
maxillary antrum, chronic osteomyelitis of the jaws, bone 
syphilis, and ‘ frog face ’ due to displacement forwards of 
the maxillae by naso-pharyngeal tumours. 

OSTEOGENESIS IMPERFECTA (syn. FRAGILITAS 
OSSIUM) 

This rare familial condition is due to some congenital 
defect in the evolution of the connective-tissue cells. 

Normally, some of these develop into fibrous tissue, and 
others in connection with the osseous system become bone-forming cells. The 
blue sclerotics so characteristic of this disease are not simply due to diminution in 
thickness, and no abnormality can be detected on microscopic examination. The 
translucency is therefore due to some peculiarity of the fibrous tissue. 

The main clinical feature is an abnormal tendency for bones to fracture. Pre-natal 
and post-natal types are distinguished, the former frequently being incompatible with 
survival and the latter often being so slight as to manifest the first fracture even as late 
as five years of age. Thus the foetus may be still-born, the skull being represented 
by a membranous bag with a few small bony plates, and evidence of antenatal frac- 
tures is common. In the infantile type the child is born alive, but the fragile limbs 
break with distressing ease. In less severe cases fractures begin to occur in childhood 
or adolescence. Stature is diminished, the skull is commonly flattened, and the ears 
pointed, so that the patient has an elf-like appearance. The factures arc said to be 
less painful than those occurring in normal bones, and union occurs readily. Oto- 
sclerosis commonly develops about the third decade. 

Treatment consists of dealing with fractures as they arise, and of protecting the 
patient from the risk of injury. 



Fig. 295. — Leontiasis 

ossea. (c; K. Kirkland , 
Oldham , Lams ) 


OSTEOCHONDRITIS 

Various lesions, the pathology of which is doubtful, are grouped under 
this term. The essential change is spontaneous fragmentation of the ossific 
nucleus followed by reconstruction in a slightly deformed shape. Inter- 
ference to the blood supply following trauma is traditionally given as a 
causative factor, but it is unsatisfactory when one considers that all healthy 
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children suffer repeated traumata without ill-effects. The essential aetiology 
is unknown but the bone changes appear to be a sequel to localised ischaemia. 

In most cases symptoms are relatively mild and comprise aching of the 
affected limb and local tenderness. Relief is afforded by rest and prevention 
of strain. If the affected portion is palpable, such as the tibial tubercle, 
enlargement can be detected. 

The more important of these conditions are : 

Perthes Disease (syn. Coxa Plana, Pseudo-coxalgia). — This condition 
appears between the ages of five and ten, with a preference for the earlier 
ages, and is three times more common in boys than girls, and 15 per cent, 
of cases are bilateral. Calve, of Paris, suggested the name ‘ pseudocoxalgie,’ 
in order to distinguish the condition from tuberculous arthritis, because 
before the advent of radiology some cases diagnosed as tuberculous disease 
often surprised surgeons by their recovery of joint function and these were 
almost certainly suffering from Perthes disease. Pain and limp, especially 
after vigorous use, are the early symptoms. On examination, wasting is 
slight, and movements are restricted according to the extent of bony change. 
As the head of the bone becomes flatter, so rotation is progressively restricted, 
and if coxa vara supervenes, then abduction also is limited. Flexion and 
extension, however, are free and painless, and this feature, combined with 
negligible wasting of muscles, and the robust health of the patient, should 
prevent an erroneous diagnosis of tuberculous disease. In these cases a 
week in bed results in the disappearance of the muscular spasm, after which 
the characteristic features of the underlying condition can be recognised. 

A radiograph shows, in the early stages, slight broadening of the neck of 
the femur, the upper border of which is convex. Later the head of the bone 
becomes flattened (‘ mushroomed ’), and the epiphysis is represented by 
two or more fragments, often of increased density suggesting ischaemia 



Fig. 296. — Perthes disease of the left femoral head. 


(fig. 296). Finally the neck becomes thickened, and the epiphyseal frag- 
ments fuse to form an expanded and flattened head. 

Surgeons were formerly content to restrict movements and limit weight- 
bearing, as by the application of a walking caliper. However, it is becoming 
increasingly appreciated that, although a deformed femoral head causes 
little disability for many years, osteoarthritis is prone to develop in later life. 

Georg Clemens Perthes , 1869-1927. Professor of Surgery at Tubingen , Germany. 

Jacques Calvi , 1875-1964 . Surgeon, Fondation Franco-Amirtcatne Hopital, Berck Plage , France. 


DISEASES OF BONES 


251 

Therefore treatment by recumbency and traction is to be recommended, 
a a form modified from that used for a tuberculous hip. Many surgeons 
onsider that even this precaution will not always prevent osteoarthritis in 
later life, and that prolonged absence from good schooling and parental 
influence must be taken into account. 

Osgood- Schlatter’s disease is much commoner in boys than girls, 
and appears between the ages of ten and sixteen. It is frequently preceded 
by some unusual strain, e.g. training for sports. The tibial tubercle be- 
comes unduly prominent and tender on pressure. 

A radiograph shows partial separation of the tongue- 
shaped portion of the epiphysis from the shaft 
(fig. 297). Vigorous activities should be curtailed, 
and firm strapping provides mild support. If pain 
persists, a posterior plaster slab should be worn for 
a few weeks. Symptoms persist despite treatment, 
frequently as long as twelve months. 

Sever’s disease, or apophysitis of the os calcis, affects 
the epiphysis of the heel, which is present between the 
tenth and sixteenth years. A radiograph shows frag- 
mentation and irregularity of the epiphysis (fig. 298). 

The child should wear a boot which is cut away at the 
back (to relieve pressure) and the heel of which is raised 
(to relax the calf muscles). It would appear that this con- 
dition is becoming increasingly rare. 

Kohler’s disease affects the scaphoid tarsal bone and 
occurs between three and eight years of age. The bone 
is at first fragmented and tender, but later is compressed 
and sclerotic (fig. 299). Strapping support is usually Fig. 297. — Osgood- 
adequate. Schlatter’s disease. No- 

Calv6’s epiphysitis affects the epiphysis, usually of tice the decalcification 
one single vertebra in infants or very small children. It which occurs in the early 
is often mistaken for tuberculosis. No deformity or sla £ c of 1110 disease, 
disability results in later life. 

Scheuermann’s disease involves the dorsal vertebral epiphyses in adolescents 
(p. 327). The development of a kyphosis is the first indication of the disease, which 
is confirmed by radiography. Five or six vertebra: at the mid-thoracic level become 
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Fig. 299. — Kdhler’s disease. 

Fig. 298.— Sever’s disease. showing disc-like scaphoid. 


wedged to give a round kyphosis. In early stages remedial exercises and perhaps a 
spinal support improve the deformity, but some kyphosis persists. 

Freiberg’s disease is uncommon and occurs in young adults. It affects the head 
of the second or third metatarsal, in the region of which tenderness and swelling arc 


Robert B. Osgood , 1873-1950, Orthopedic Surgeon of Boston r, U.S.A., and Carl Schlatter , 1864-1931, Professor 

> Mass., U.S.A. 

^olger^Worfel ^c^^rmami^uVr-Woo^Direcwr of Radiological Department, Military Hospital and Sundby * 
AlbeirH^Frefberg^mT-mo. Professor of Orthopedic Surgery , Cincinnati , Ohio, U.S.A . 
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detected. The X-ray shows flattening of the articular surface and irregular sclerosis 
of the head. Treatment consists of a metatarsal bar, or, if necessary, at a later date, 
excision of the head of the bone (fig. 300). 

Kienbock’s disease of the semilunar bone of the wrist occurs in adults of any 
age (fig. 301). In most cases a history of injury is obtainable, which is followed by 
pain, tenderness over the bone, and limitation of wrist movements. It is remarkable, 
and difficult to correlate with the ischemic theory of origin, that it rarely, 



Fig. 300. — Freiberg’s 
disease of the head of 
the second metatarsal. 

(. r.P.ntsgerald , 1-.R.C.S /., 
London. 



Fig. 301. — KienbGck’s disease of 
carpal semilunar. Kj. Hmdenath, 
F.R.C.S.y London). 


if ever, follows dislocations of the semilunar in severe injuries of the wrist. It is to 
be noted that though classed as 4 osteochondritis * this particular condition of the 
semilunar is one of adult life. Treatment consists in immobilisation for six months 
in order to encourage regeneration. Severe cases pass on to traumatic arthritis of 
the wrist joint which may be controlled with a permanent leather wrist-strap or, in 
a few cases, necessitate wrist fusion. 



ACHONDROPLASIA 

This familial condition is due to maldevelopment of bones 
arising from cartilage. Thus the stature is markedly diminished 
and the limbs in particular are stunted. The legs are obviously 
short, and the fingertips reach only to the great trochanters, 
the arms thus resembling flippers (fig. 302). The fingers them- 
selves diverge, so that they resemble the spokes of a wheel. As 
the fibula is less shortened than the tibia, it frequently enters 
into the formation of the knee joint. The base of the skull, being 
developed from cartilage, is small in proportion to the vertex, 
so that the prominent forehead causes the bridge of the nose to 
appear to be depressed. Mental development is normal, and 
sufferers often find ready employment in circuses. 


Fig. 302. — Achon- 
droplasia. 


CR ANIO-CLEIDODYSOSTO SIS 

is thought to be due to failure of development of bones arising 
in membrane. Thus the vertex of the skull and clavicles are 
ill-formed, so that the head appears flattened, and as the 
buttress action of the clavicles is lost, the heads of the humeri 
are approximated to, and may articulate with, the sternum 
(fig. 303). A curious feature is delayed ossification of the pubic 
bones. 


Robert Kienbock t 187 1-1953 . Professor of Radiology, Vienna. 
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UAPHYSEAL ACLASIS (syn. MULTIPLE EXOSTOSES) 

This is a not uncommon hereditary condition charac- 
terised by the outgrowth of cancellous osteomas near 
he ends of long bones. Sometimes all the long bones 
nay be affected and dozens of growths may be present, 

^ut most commonly six to twelve outgrowths are en- 
countered. The femur and tibia near the knee and the 
humerus at the shoulder are the most common sites. 

The bone may be distorted in growth and a little 
dwarfing may occur. The outgrowth is often pedun- 
culated with a cartilage cap on the tip from which it 
grows and a bursa overlying it (fig. 309). The condition 
is regarded as a failure of ‘ tubulation * of the growing 
bone, i.e. a failure of the periosteum to remodel the ex- 
ternal surface of the new bone produced by growth at 
the epiphysis. Some tumours may cause mechanical 
symptoms and need removal. 

DYS CHON DROPL ASIA (syn. MULTIPLE ENCHONDROMAS) 

OLLIER'S DISEASE 

This differs essentially from multiple exostoses in that the growing epiphysis leaves 
behind masses of cartilage in the centre of the shaft. The lesion is thus cartilaginous 
and endosteal — not periosteal and of cancellous bone as in diaphyseal aclasis. Thefe 
is no hereditary tendency. The condition may be localised to a single bone or sin$e 
limb. When this happens the affected bone is dwarfed and the skeleton becomes 
asymmetrical. The long bones arc affected — especially the femur and tibia at the 
knee and the upper end of the humerus and lower end of radius. Occasionally the 
phalanges of hands and feet are affected (fig. 306). 

SCHULLER-CHRISTIAN'S disease 

is rare, and is a disease of the rcticulo-endothelial system and concerned with faulty 
lipoid metabolism. Soft swellings occur in the scalp, beneath which the skull is 
eroded (‘ map-like ’ skull). Exophthalmos and diabetes insipidus develop and 
growth is retarded. Other bones are sometimes affected, in which case differential 
diagnosis is often difficult. The condition responds to deep X-ray 
therapy. Schuller-Christian’s disease occurs in adult life, but two 
similar conditions occur in childhood to which different names are 
attached. In adolescent and young patients localised lesions in 
bone having the same pathology are termed eosinophilic granuloma. 
In infancy an analogous condition occurs which is almost always 
fatal, and is known as Letterer-Siwe disease. 

OSTEOPETROSIS (^n. ‘ ALBERS-SCHONBERG'S DISEASE a ) 

is a rare and familial condition in which the bones become 
progressively more dense owing to excessive deposition of calcium 
(fig. 304). ‘ Marble bones * is a misnomer, as although the 

bones are sclerotic they are friable and pathological fractures 
occur. Osteopoikily (speckled bones) is a similar but less extensive 
condition. 

ACROMEGALY 

Acromegaly is an endocrine disturbance, being the 
stimulation of bone growth, after fusion of the epiphyses, 
by the pituitary secretion of an eosinophilic adenoma of 
the anterior lobe of the pituitary . 1 

1 Hunter’s famous example of acromegaly, the skeleton of the Irish giant, now in the museum 
of the Royal College of Surgeons of England, showed an enlarged sella turcica when the skull 
was opened at Harvey Cushing’s suggestion. 



Fig. 304. — 
Osteopetrosis of 
the lumbar verte- 
brae. ( Prof. Carl Krebs , 
Aarhus, Denmark.) 
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Fig. 303. — Cranio-cleido- 
dysostosis. 
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The early signs are enlargement of the hands and feet, at first confined 
to the soft tissues, but later bony thickening also occurs. The jaws enlarge, 
especially the lower, which becomes prognathic, and separation of the teeth 
indicates that the enlargement is partly interstitial. Overgrowth of facial 
bones also occurs, especially of natural ridges and at the sites of muscular 
attachment. The frontal sinuses of the skull are markedly enlarged. The 
lips, nose, and ears show a variable amount of thickening (fig. 462). When 
the disease is established the spine is kyphotic. 

As the disease is associated with new-growth and enlargement of the 
pituitary gland (p. 393), symptoms of increased intracranial pressure super- 
vene. Vision is affected, partly owing to this general increased pressure, 
and also as a result of local pressure of the enlarged gland on the optic 
chiasma giving rise to bilateral temporal hemianopia. More rarely an 
optic nerve is compressed with consequent blindness of the corresponding 
eye. Involvement of the fifth nerve, and proptosis from pressure on 
the cavernous sinus, to which the ophthalmic veins pass, sometimes occur. 

If the eosinophilic adenoma develops before puberty, there will be 
generalised stimulation of growth — gigantism — and later these cases often 
show the facial signs of acromegaly. 

A radiograph demonstrates enlargement of the sella turcica (fig. 460). 

Operation should be undertaken only for intolerable headache or threatened 
blindness. 

Harris’s Lines. — Radiographic examination of long bones in children 
and adolescents sometimes reveals transverse lines of compact bone near 

the epiphyses (fig. 305). These are due 
to arrest of growth which accompanies 
some severe constitutional disturbance. 
TUMOURS OF BONES 
The various types of bone tumours are 
the neoplastic counterparts of the different 
tissue components that constitute bone. 
Thus we can relate chondroma and 
chondro-sarcoma to cartilage, bone- 
sarcoma to bone-forming osteoblasts, 
giant-cell tumour of bone to the bone- 
destroying osteoclasts, fibrosarcoma of 
bone to the periosteal connective tissues, 
and other tumours such as myeloma and 
Ewing’s tumour to the hemopoietic 
tissue of bone. 

It is important to bear in min d that 
various groups of bone tumours are not to 
be regarded as absolutely clearly defined 
and that although these ‘ labels ’ are the ones attached to the commoner types 
observed, an individual tumour may on occasions show features of more 
than one of these types (Sissons). 

Henry Albert Harris , Contemporary . Professor Emeritus , St. John's College , Cambridge. 

James Ewing, 1866-1943. Professor of Oncology (Tumours), Cornell University Medical College , U.S.A. 

Hubert Armand Sissons, Contemporary . Reader in Morbid A natomy, Insti tute of Orthopaedics , Postgraduate Federa- 
tion , London University. 



Fig. 305. — (1) Harris’s lines. Two 
abnormalities are also seen — (2) an os 
trigonum, and (3) an epiphysis at the 
base of the fifth metatarsal. These may 
be of importance as alleged fractures in 
compensation cases, but an X-ray of the 
other foot will show a similar condition. 
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There have been several attempts to classify primary tumours of bone on a patho- 
igical basis, but none have been satisfactory. In view of the failure of attempts to 
aake a precise classification a helpful one, Platt recommends the broadest possible 
pproach, as set out below. 


Primary 


CLASSIFICATION OF BONE TUMOURS (PLATT) 

Benign 

Osteoma 

Chondroma 

Locally Malignant 

Osteoclastoma 

Malignant 

Periosteal Fibrosarcoma 

Osteogenic Sarcoma (sclerosing and osteolytic types) 

Chondrosarcoma 

Ewing’s Sarcoma 

Multiple Myeloma 


Secondary Secondary to primary neoplasm arising in other tissues 


CHONDROMA 

Cartilaginous tumours, usually benign, may arise in connection with the 
epiphyseal cartilage. 

The tumours arc composed of hyaline cartilage, the cells of which are 
variable in size and shape. All stages of transitional forms link non-pro- 
gressive developmental abnormalities and benign 
chondromas to malignant chondro-sarcomas, and 
no sharply dividing line can be drawn between the 
two extremes. 

Chondromas are conveniently classified according 
to the type of bone from which they arise : 

(a) Small Bones of the Hands and Feet. — As 
these tumours arise within the bone, they are termed 
ewchondromas. They most commonly appear during 
childhood. The affected bone becomes gradually and 
painlessly expanded, and the local condition may 
suggest dactylitis. However, the more advanced age 
of the patient and the absence of evidence of local 
inflammation or of any general manifestation of 
disease should prevent an error of diagnosis. A radio- 
graph shows a clear expansion of the bone (fig. 306), 
and sometimes the presence of small specks of calci- 
fication help to distinguish it from a bone cyst. If 
allowed to grow, destruction of the bone is inevitable, 
and finally myxomatous degeneration may occur. 

It is to be noted that if multiple enchondromas 
occur, the condition is probably not truly a neoplasm but is a generalised 
disease of the skeleton (i.e. Ollier’s disease, p. 253). The true neoplasm 
usually occurs as a solitary enchondroma. 

Sir Harry Platt, Contemporary. Emeritus Professor of Orthopaedic Surgery, University of Manchester. 



Fig. 306. — Multiple 
enchondromas of pha- 
langes. 
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Boeck’s sarcoidosis may simulate enchondromas in that cavitation sometimes occurs 
in digital bones. However, the presence of granulomatous swellings in lymph nodes, 
salivary and lachrymal glands, and elsewhere (p. 158). should clarify the diagnosis. 

Treatment consists in scraping out the tumour. In the case of a digit 
a postero-lateral incision is made, which passes between the extensor tendon 
and the digital vessels and nerve. 

(b) Long Bones. — Centrally placed chondromas can occur near the ends 
of long bones, but in adults there is always a strong suspicion of malignancy. 
The upper end of the humerus is a common site in the adult. 

(c) Flat Bones. — These tumours grow from such bones as the ribs, 
scapula, and pelvis, and form characteristically hard and painless swellings. 
However, they may remain unnoticed until myxomatous degeneration causes 
pain and increase in size and a malignant transformation may be suspected 
and proved. In the pelvis and upper end of the femur these cartilaginous 
tumours may attain very large dimensions (fig. 307). As there is frequently 
extensive bone formation scattered among the cartilage (and giving a mottled 
appearance in the X-ray), these tumours are termed osteochondromas or 
ossifying chondromas. They usually remain benign and may cause trouble 
by mechanical obstruction, but sarcomatous changes are always to be feared. 

Treatment of these large osteochondromas is by excision whenever 
possible. The operation may be formidable in the pelvis and there are 



Fig. 307. — Osteochondroma of the ilium. 


occasions when amputation of the affected ex- 
tremity is necessary — taking with it the affected 
half of the pelvis (hemipelvectomy or inter- 
innomino-abdominal amputation). 



Fig. 308. — Ivory 
osteoma. An attempt 
at local removal 
(abroad), terminated 
when the osteotome 
broke — the fragment 
is seen embedded in 
the tumour. (Professor 
Norman Dotty lsdtnburgh.) 


OSTEOMA 

Osteomas are of two varieties, ivory or cancellous. 

Ivory osteomas are uncommon, but are occasionally found on the skull, particu- 
larly in connection with bones which form the walls of air sinuses (fig. 308). 
Treatment. — Removal through normal bone is indicated if pressure symptoms 

Caesar Peter Moeller Boeck, 1845-1917. Professor of Dermatology t Osh. 
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csult, e.g. deafness from auditory obstruction* displacement of the eye* or involve- 
ment of nerves. 

Cancellous osteomas are comparatively common tumours and are 
found near the ends of long bones (fig. 309). It is to be noted that 
these cancellous * osteomas ’ are probably not 
true neoplasms because growth ceases when 
ossification of the bone is complete; when 
multiple, as they frequently are, they are the 
result of a growth disorder (failure of ‘ tabula- 
tion ’ of the growing end of the bone) and should 
be classed as diaphyseal aclasis (p. 253). 

A subungual exostosis is an irregular bony 
outgrowth under the nail of the big toe* which is 
lifted off the underlying phalanx (fig. 310). It is 
included in this section for convenience* but it 

is not a neo- 
plasm. It is due 
to pressure of an 
ill-fitting boot 
and consequent 
periosteal irrita- 
tion. The nail 
should be re- 
moved or dis- 
placed* and the 
bony excresc- 
ence excised by 
means of a chisel 
or bone-cutting 
forceps. 

GIANT-CELL TUMOUR^. OSTEOCLASTOMA) 

The giant-cell tumour occupies a middle place in the range of malig- 
nancy of bone tumours from the completely benign (the aneurysmal bone 
cyst) to the malignant. In general it is a locally malignant tumour with an 
occasional tendency to metastasis. 

Giant-cell tumours occur most commonly at the end of a long bone, 
particularly in the vicinity of the knee joint. A very characteristic feature 
is that they always originate in what originally was the epiphyseal region 
of the bone. Tumours with si m ilar histological structure occur in relation 
to tendons (p. 314), where they arise from synovial tissue. On the gums a 
similar tissue gives rise to one variety of epulis (p. 470), but that which occurs 
in the jaws is probably not a true neoplasm but a giant-celled granuloma 
(P- 475 )- 

Osteoclastomas usually occur during the third or fourth decades of life, 
and are presumed to arise from osteoclasts, which are giant cells normally 
engaged in absorption of bone. Clinical features depend upon whether the 
affected bone is subcutaneous or surrounded by muscle. If subcutaneous, 
a swelling is noticed first which is painless. Expansion of the bone follows, 
which process consists in destruction of the bone from within, while at the 



Fig. 310. — Subungual exotosis. 

(AT. I. Nissert , F.R.C.S., London.) 



Fig. 309. — Typical cancellous 
osteoma, growing away from 
the epiphysis. A fracture has 
occurred near the base. 


s.p.s. — 17 
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same time a thin shell of new periosteal bone i; 
formed. This new formation of bone occurs 
more slowly than the destructive process, so that 
the bone becomes larger but progressively thin- 
ner, and eventually ‘ egg-shell crackling ’ ma> 
be detected. The expansion of the tumour is 
characteristically eccentric and extends into the 
articular extremity of the bone to reach a site 
subjacent to the articular cartilage. Finally, the 
growth, if ignored, erodes the compact bone, and 
a soft, pulsating swelling results (fig. 31 1). 

In the case of deep-seated bones, enlargement 
and consequent destruction of the bone may be 
unnoticed, in which case the first evidence of the 
tumour is either a spontaneous fracture or a 
pulsating swelling. 

Owing to the slow rate of growth of these 
tumours, pain is not a prominent feature though a dull ache is often present. 
When a large osteoclastoma is adjacent to a joint, e.g. the lower end of the 
femur, a ‘ sympathetic ’ effusion may occur as a result of local hyperaemia. 
A radiograph confirms the abrupt expansion of the bone, and presents well- 
marked bony trabecula: which give the appearance of a multilocular cyst ; 
in fact the cyst is unilocular and the trabeculae are thickenings in the cyst 
wall. The appearance often resembles a collection of soap bubbles. 

In the diagnosis two features are worthy of stress by repetition : the 
tumour arises in the epiphyseal region of the bone, and is rare before the 
age of thirty years. 

Macroscopically, the tumour appears as a soft, maroon-coloured tumour, with 
localised extravasations of blood. Histologically, characteristic giant-cells are 
strikingly evident; these large cells, about 120 /< in diameter, arc irregular in shape, 
and contain from twelve to fifteen deeply staining nuclei. The remainder of the 
tumour consists of spindle cells, extravasated blood, and numerous blood-vessels. 

‘ White ’ osteoclastomas occasionally occur, usually at the lower end of the radius. 

Treatment. — Until recently it was believed that osteoclastomas were 
only locally malignant, but a more careful ‘ follow-up ’ shows that in about 
8 per cent, of cases metastases occur in the lungs. Whenever possible surgical 
removal should be the method of choice. X-ray treatment of osteo- 
clastomas has been used with great claims for success, but the heavy 
irradiation which is necessary to kill the tumour cells, which are not specially 
sensitive, at the same time destroys the articular cartilage of the involved 
joint, and though the tumour may be necrosed the joint is the seat of painful 
arthritis. In the spine and pelvis, deep X-radiation is usually the only 
procedure available. 

At the knee, and most other sites in the extremities, curettage of the cavity, 
followed by packing with bone chips, will give excellent results if carried 
out radically. 



Fig. 31 1. — Osteoclastoma of 
the fibula with gross expansion 
of shaft. 
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Curetting. — The bone is opened with a gouge or chisel, and the growth scraped 
iway with a sharp spoon, care being taken not to penetrate the adjacent articular 
artilage. The cavity is swabbed with pure carbolic acid, any excess being removed 
mth spirit. If necessary, the cavity is reduced in size by compression of its walls, 
tnd bone chips may be inserted. If the cavity is small, it is sufficient to allow it to 
till with blood-clot. 

In some cases one of the following procedures will be preferable to 
curettage or radiation : 

(a) Local Excision. — If removal of the bone will cause little disability, then 
excision is performed, e.g. rib or fibula. This method is certain in its result, 
and convalescence is speedy. 

In the case of the upper end of the fibula the external popliteal nerve must be 
isolated above the swelling, as it lies under the tendon of the biceps, since its anatomical 
relations in the region of the tumour will be distorted. The nerve is traced down- 
wards and held aside, and the fibula is divided and cleared of muscles from below 
upwards. 

(b) Amputation. — In the case of extensive destruction of a bone, suth 
as the lower end of the femur or head of the tibia, amputation is usually 
performed, rather than to attempt to arthrodese the knee by bridging a gtp 

by a bone graft at the site of a resection. 

AtULTIPLE MYELOMA 

a uncommon 

condition in which multiple V ' ’ 1 ^ ' *’ v <, t4 \ < .^” 1 ‘ 'J* jS 

endosteal tumours occur 
are 

marked bone destruction. ^pli::illlllll::ilpliSll!llll|5i|llll:l|||ll:;i:SIS:l||i'lM 

The lesions involve spine K! ' •* V ,/ :Jf|t 

and ribs most frequently H ' ’ ,'*;** \ • ; '' / ; %f 

are common 

The proliferating tumour H| *•' •’ 'Ml 

for this reason the condition 

is sometimes known as Pig. 312. — Myclomatoses of sternum and ribs, 

plasmacytoma. The in- (Dr. /,. S. Contain, London.) 

volvement of bone marrow 

is widespread and the sternal marrow is practically always affected even in the absence 
of clinical evidence, thus the diagnosis can often be confirmed by examination of 
smears of sternal marrow. The multiple nature of the lesions and the sharply delimited 
bone destruction gives a radiographic appearance resembling metastatic carcinoma 
(fig. 312), and it may cause the pathological fracture of affected long bones. The 
proteose, first described by Bence-Jones, appears in the urine in most cases, but it 
may absent itself for a period in any patient. It precipitates on the addition of nitric 
acid and disappears on warming. Owing to extensive bone destruction the blood 
calcium is usually increased, and if renal insufficiency coexists the blood phosphorus 
is also raised. The condition is associated with severe amaemia and is encountered 
most commonly over the age of fifty years. 

In a relatively small number of cases only a single bone is involved by a myeloma 
lesion. Sometimes these cases remain well after X-ray therapy, but more often the 
development of additional lesions shows the condition to be one of generalised disease. 
Death may result from uraemia following obstruction of the renal tubules by protein, 
or some intercurrent disease in a bedridden sufferer. 

SARCOMA 

Periosteal fibro-sarcomas are spindle-shaped tumours which arise frona the 
periosteum, or from the insertion of tendons or muscles, and strictly speaking should 

Otto Kohler , 1849-1893. Professor of Medicine, Prague. ... , 

Henry Bence-Jones, 1814-1873. Physician, St. George's Hospital , London. 
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therefore be regarded as tumours of these structures rather than of the bone itself. 
Local and free excision, including the periosteum in the neighbourhood, occasionally 
results in cure, but, as in the case of fi bro-sarcoma arising from a muscle sheath, 
incomplete removal will be followed by recurrence of the tumour with increased 
malignancy. They are very slow growing, and though tending to recur after local 
removal the survival rate is favourable even if amputation is necessary. 

Osteogenic sarcoma is a highly malignant tumour which is believed to 
arise from the osteoblastic cells of bone. This, however, does not mean that 
it always produces new bone — indeed in many cases only bone destruction 
is in evidence. One presumes that the bone-forming sarcomas arise from 
the later stages of development of the osteoblast and the osteolytic sarcomas 
from the more primitive stages of development of the osteoblast. The 
clinical presentation and the radiographic appearance show great 
variations, depending on the osteogenic or osteolytic properties of the tumour 
and on its site of origin. In the same way the histological appearances often 
show a large variety of cells indicating origins in a tissue which is a common 
precursor of cartilage, bone, fibrous, and myxomatous tissue. Dissemination 
occurs by the blood-stream. 

Osteogenic sarcoma most commonly occurs during puberty or adolescence, 
and is practically unknown after the age of fifty, except as a complication of 
Paget’s disease. The favourite sites are the ends of the shafts of long bones. 
The leg is affected five times as often as the arm, and the majority of these 
tumours occur in the region of the knee (lower end of femur, upper end of 
tibia). The patient’s general health is not affected until the final stages of the 
disease. 

On inspection of the affected part large distended veins are often seen in 
the skin overlying the tumour. On palpation a spindle-shaped swelling 
is detected of bony-hard consistency. Characteristically, the mass is at the end 
of a long bone arising in the metaphyseal region. Eventually soft tissues are 
invaded, and finally the tumour involves and fungates through the skin. 

Dissemination occurs early, the lungs being com- 
monly affected via the systemic veins (fig. 313). 
A blood-stained pleural effusion is sometimes the 
first evidence of pulmonary involvement. 

The radiographic appearances of bone sarcomas 
vary according to the rate of growth of the tumour. 
In some cases (osteolytic type) erosion of the bone 
is the principal feature, but in others (osteogenic 
type) characteristic spiculation of periosteal new 
bone is sometimes evident (fig. 314). Frequently 
the production of new bone is seen best where the 
limits of the tumour are stripping up the periosteum 
from the surrounding bone. This gives an appear- 
ance often known as Codman’s triangle, but it 
has no special diagnostic significance. 

Problems In diagnosis. — Radiological signs by themselves are often 
misleading. Diagnosis can only be by a balance of history, clinical appearance. 



Fig. 313. — Ossifying 
metastasis in the lung from 
osteosarcoma of the femur. 
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iopsy, and radiology. Clinically, the presence of a palpable extra-osscus 
tiass is essential to the diagnosis if the lesion is in a site capable of palpation. 
I'he mass will always be bigger than the radiological changes might suggest 



Fig. 314. — c Sun-ray* pattern in osteogenic sar- 
coma. Rare site. Most common site is the knee. 

‘ Sun-ray * appearance is not common. 

(fig. 315). Similarly, in the history, the appearance 
of a palpable mass for some time before the develop- 
ment of pain is against a sarcoma, where pain always 
precedes the appearance of a palpable mass. 

A tumour commencing endosteally erodes and 
destroys bony tissue as it expands, and eventually 
spontaneous fracture may occur or the appearance 
of a soft pulsating swelling indicates that the bone 
is extensively destroyed. 

Besides the other types of primary bone tumour, 
such possibilities as an acute inflammatory process, 
an endosteal gumma, or a metastatic tumour must 
always be considered. 



Fig. 315. — Osteogenic 
sarcoma: Note that the 
tumour is metaphyseal 
and eccentric and that the 
underlying cortex is 
eroded. The extra-osseous 
mass seen here is much 
larger than what might be 
expected from the mere 
trace of new bone which 
was present in the radio- 
graph. 


Biopsy. — If the diagnosis is doubtful and the W.R. negative, then a 
biopsy must be performed, as exact diagnosis is essential for treatment and 
prognosis. Biopsy is alleged to encourage dissemination, but if a tourniquet 
and diathermy are employed, the slight risk is far outweighed by the impor- 
tance of a diagnosis. Diagnosis can be so difficult that no amputation should 
ever be proposed without a previous biopsy lest a limb be sacrificed for what 
later may be found to be a non-malignant condition. 


Treatment of an osteogenic sarcoma depends on the site and extent of 
the growth: 

(a) Amputation is the usual procedure, providing the diagnosis is accepted 
and an X-ray shows that the lungs are cleared, and should be performed 
as high as possible above the tumour. In the case of the femur or humerus 
disarticulation should be performed through the hip or shoulder joint, or 
even by a hind- or fore-quarter amputation. 

However, the prognosis is extremely gloomy, but amputation relieves the 
patient of a limb which will become increasingly painful, and fungation and 
risk of secondary haemorrhage are obviated. 
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(b) In certain situations local excision of the affected bone and the insertion 
of a bone graft have been adopted. Earlier permission is likely to be given 
for this procedure, as compared with amputation. Also, in the early stages local 
recurrence is unlikely, and if secondary deposits have occurred, even amputation 
cannot retard their progress. Hence in situations where bone grafting yields good 
results, such as the upper limb, the arm may be saved, and cases are on record where 
this line of treatment has been adopted and the unmaimed patient has survived for 
many years. 

X-ray therapy has little influence in retarding the progress of the tumour, 
and there are many surgeons who believe that the patient’s general condition 
is rendered more miserable by X-ray therapy than without it. 

Prognosis. — Out of 650 cases collected by the American Registry of 
Bone Sarcoma, only seventeen appear to have been cured — sixteen after 
amputation, and one following treatment by radium. Platt reported 
twenty-three five-year survivals after amputation in 128 patients. 

Recurrence within a year is likely to occur in viscera or other bones if the 
primary growth is situated near the trunk. In more distant tumours re- 
currence is usual within three years, although we have known a case in 
which secondary deposit appeared in the spine thirteen years after ampu- 
tation through die thigh for periosteal sarcoma of the tibia. Thus the time 
limit for a ‘ cure 5 is almost unlimited. An X-ray of the chest may reveal 
secondary deposits in the lungs, which indicates that the expectation of life 
is, at the most, a few months. 

EWING’S TUMOUR 

This rare tumour has the following characteristics : acute onset with pyrexia, local 
tenderness, a situation in the middle of the shaft of a long bone, a patient between five 
and sixteen years of age, a pattern of longitudinal layers of subperiosteal ossification 
likened to the layers of an onion — and, finally, striking radio-sensitivity. It is 
probable that a number of pathological entities can give rise to this syndrome, 
and some authorities consider the eponym should be discontinued. In addition to 
the ‘ angio-endothelioma 9 that Ewing regarded as its corresponding pathological 
counterpart, there must be mentioned not only other unusual forms of primary 
endosteal tumour (such as sarcoma derived from reticulo-endothelial tissues) but 
also metastatic lesions, particularly neuroblastoma, which occur in children of this age. 

One of the characteristic clinical features of this disease is the ease with which it can 
be mistaken for a subacute, or chronic, osteomyelitis. Even the round cells which 
compose it have been mistaken for pus, and the temperature is often slightly elevated. 

The prognosis is poor, even after amputation, as secondary deposits occur in other 
parts of the skeleton, and eventually in lymph nodes and viscera. Deep X-ray 
therapy causes striking retrogression of the primary growth, which is an important 
point both in differential diagnosis and treatment, but secondary deposits are less 
radio-sensitive. 


SECONDARY TUMOURS 

Secondary bone tumours are far commoner than primary bone tumours, 
and should always be considered first before the diagnosis of sarcoma is made. 

Carcinoma. — Carcinoma of bone occurs either by direct extension, as 
in the case of the chest wall following carcinoma of the breast, or by metastasis. 

Secondary deposits are liable to occur particularly as a result of a primary 
growth in the following situations : 

(i) Breast is traditionally regarded as the commonest source of secondary 
carcinoma of bone. Secondary deposits occur in about 50 per cent, of fatal 
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ases, the favourite situations being the spine, pelvis, and upper ends of the 
emur and humerus. 

(ii) Prostate. — This gland is commonly associated with osseous dissemin- 
ation. The usual manifestation is diffuse sclerosis of the pelvis and lumbo- 
< acral regions (Chap. 47). This osteoblastic type of metastasis is peculiar to 
the prostate and, in the early stages, it may be difficult to distinguish the 
X-ray from Paget’s disease (p. 246). 

(iii) Kidney.— Any bone is liable to be affected, perhaps most commonly 
the pelvis. A bony swelling or a spontaneous fracture is sometimes the first 
evidence of a carcinoma of the kidney. Occasionally the deposit is solitary, 
and may reach a very large size while the primary hypernephroma is still 
very small. In these cases nephrectomy and resection of the affected bonis 
are feasible. 

(iv) Bronchus. — Carcinoma appears to be increasing in frequency and 
secondary deposits in bones are also becoming increasingly common. Som£ 
surgeons believe that the bronchus now 
rivals the breast in frequency of secondary 
deposits in bone. 

(v) Thyroid. — The flat bones, especially 
the vertex of the skull, are likely to be 
affected. These tumours in particular are 
very vascular, and apparently are capable of 
function, as after complete thyroidectomy 
for carcinoma the post- operative myxoe- 
dema has disappeared on the appearance 
of secondary deposits. 

Clinical Presentation. — Secondary deposits 
in bone usually cause very severe persistent 
pain, and if occurring in the vertebrae pain is 
liable to be referred along spinal nerves. In 
most cases a swelling eventually becomes palp- 
able (fig. 316); the presence of superficial veins Fl(J- 3l6 ._Secondary deposit in 
and possibly pulsation indicate the vascular tht skull from a carcinoma of the 
nature of the tumour. Spontaneous fracture is prostate, 
common, and if immobilised, union often occurs 

if the patient survives for a sufficient length of time. The use of the intra-mcdullary 
nail for these pathological fractures in the femur is a great help in rendering these 
unfortunate patients comfortable. 

A radiograph (fig. 317) shows irregular destruction of bone with little surrounding 
reaction unless fracture has occurred, in which case evidence of callus formation is 
sometimes seen. 

If a tumour in bone raises a suspicion of secondary carcinoma, then the common 
primary sites must be carefully examined. Carcinoma of the breast, prostate, or 
bronchus can usually be detected by clinical examination. The presence of a slowly 
growing carcinoma of the kidney is often difficult to diagnose in the absence of haemor- 
rhage, but a pyelogram will usually show a 4 spidery ’ pelvis. Primary carcinoma of 
the thyroid gland is sometimes so unobtrusive as to be impalpable, or a tumour which 
clinically appears to be a simple adenoma may actually be malignant. 

Treatment. — Secondary osseous deposits are often sensitive to deep X-ray therapy. 
Pain is relieved, and a spontaneous fracture or paraplegia may be prevented and much 
suffering thereby obviated. Therefore, unless metastases are widespread, irradiation 
should receive consideration. 
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Secondary deposits arising from the prostate are often checked, and may even 
temporarily disappear, following the administration of oestrogen (Chap. 47) and this 
can be combined with orchidectomy. Radioactive iodine has been used effectively in 



Fig. 317. — Secondary 
carcinoma, showing de- 
posit in the humerus and 
a pathological fracture. 
The primary was in the 
breast. 


controlling secondary thyroid carcinoma. Secondary 
deposits from mammary carcinoma will often respond 
initially to large doses of testosterone but invariably recur 
later, and the value of adrenalectomy in this condition is 
doubtful. 

The estimation of the amount of acid phosphatase in the 
serum is of value in the diagnosis of prostatic secondaries, 
and also in prognosis. Normally 0*5 to 2 units of acid 
phosphatase is present in 100 ml. of serum. Over 5 units 
is very suggestive of prostatic secondaries, and 10 units or 
more is diagnostic. The value of treatment by oestrogen 
is assessed by the degree of diminution in the amount 
of acid phosphatase. This test is also useful in dis- 
tinguishing prostatic secondaries from osteitis deformans, 
as in the latter case the acid phosphatase is not increased, 
but the alkaline phosphatase is above normal. 

OSTEOID OSTEOMA 

This is a rare condition first described by Jaffe, of 
obscure origin but probably inflammatory, causing an 
isolated, painful, bone lesion in young adults. 

The patient complains of chronic aching pain, usually 
in the shaft of a long-bone but occasionally in a cancellous 
bone as in short-bones of the tarsus. No abnormality is 
found on clinical examination of the affected part. X-ray 
examination shows gross thickening of the bone affecting 
the cortex eccentrically. The denseness of the sclerosis 
may be so extreme that no special feature may be detected 
in an ordinal^ X-ray, but if films are made using extreme 
penetration it is sometimes possible to demonstrate a small 


central cavity, 0*5-1 *o cm. in diameter. 

The condition is almost certainly self-limiting but it can cause pain for several years 
before spontaneous cure occurs. Operative treatment, which consists of a widespread 
removal of the bone until the cavity is reached, relieves symptoms immediately. 
When the central nidus is reached it is recognised by its dark red, or maroon, colora- 
tion. In a histological section the lesion is quite characteristic and easily recognised, 
consisting of a circular cavity in the surrounding sclerosed bone which contains a 
spherical mass of osteoid tissue and vascular stroma. 


Henry L. Jaffe, Contemporary. Consultant Pathologist, Hospital for Joint Diseases, New York. 
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CHAPTER 13 

INJURIES TO JOINTS 
John Charnley 

Sprains are due to overstretching of ligaments with consequent partial rupture. 
Perhaps the ligaments most commonly affected are the external lateral of the ankle 
and the internal lateral of the knee. Localised pain, which may be sickening 
in severe cases, and tenderness over the site of the torn ligament, are immediate 
features. Extravasation of blood occurs in the neighbourhood of the torn ligament, 
and a sympathetic effusion occurs into the associated joint. 

Treatment consists in the immediate application of a cold compress, followed by 
a pressure bandage made of one or two layers of wool and flannel bandage. Thp 
bandage must be applied firmly so as to limit further effusion. After two or three 
days graduated movements are instituted, and subsequently care is taken to relax thjp 
damaged ligament, e.g. the boot raised on its inner side in order to relieve strain on a 
torn internal lateral ligament of the knee joint. 

DISLOCATIONS 

Dislocations are either complete or partial (subluxation). Three types of 
dislocations are recognised : congenital, pathological, and traumatic. 

Congenital dislocation most commonly occurs in the hip joint, and is 
considered in the chapter on Deformities. 

Pathological dislocations are due to : 

(1) Destruction of the joint by disease , e.g. ‘ travelling ’ acetabulum in 
advanced tuberculous arthritis of the hip joint, or subluxation of a tuberculous 
knee in cases of triple deformity. 

(2) Paralysis of muscles which support a joint, as in the case of infantile 
paralysis of the shoulder girdle, or of the muscles around the hip joint. In 
spastic paralysis (Little’s disease) the hips may dislocate as a result of 
persistent adductor spasm. 

(3) Neuropathic , e.g. Charcot’s joint. Softening of the ligaments pre- 
disposes to stretching, and pathological dislocation is liable to occur, even in 
the hip joint. 

Traumatic dislocations occur most commonly in the middle part of adult 
life. In children separation of an epiphysis is more likely, while in older 
people atrophy of bone predisposes to fracture. Traumatic dislocations are 
always accompanied by tearing of the capsule and injury to surrounding 
tissues, especially to muscles and ligaments which are attached to adjacent 
bones. Nerves and blood-vessels are occasionally injured, e.g. the circum- 
flex nerve following dislocation of the shoulder joint, or the sciatic in dis- 
location of the hip. 

The likelihood of any individual joint suffering dislocation depends upon 
the shape of the articular surfaces, and the support given by muscles and 
ligaments. The shoulder joint is commonly dislocated, as the glenoid cavity 
is shallow, and the support given to the head of the bone by muscles and 

William John Little » 1810-1894. Physician to the London Hospital. 

Jean-Martin Charcot , 1825-1893. Physician at the Salpitriire, Paris. 
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ligaments is lax. Conversely, in the case of the hip, the acetabulum is deep, 
and muscles closely support the joint; therefore dislocation is uncommon. 

Clinical Features. — (a) Pain — due to local trauma, or pressure on 
nerves, e.g. the head of the humerus may press on the brachial plexus. 

( b ) Loss of function. 

(c) Deformity. The limb is shortened or lengthened, or malalignment 
is present. 

(d) The end of the bone may be detected in an abnormal position. This 
is the absolute sign of a dislocation. Unless the dislocation is accompanied 
by a fracture, movement of the shaft of the bone causes corresponding 
movement of the articular end. 

( e ) Restricted mobility, as distinct from a fracture where abnormal mobility 
is present. 

Treatment.— Reduction is obtained by manipulation, traction, or 
operation. Manipulation is carried out as soon as any attendant shock has 
subsided, without avoidable delay. In the case of large joints surrounded by 
powerful muscles, general anaesthesia is desirable in order to overcome 
muscular spasm. The path taken by the displaced bone should be visualised, 
and movements carried out so that this path is retraced without causing 
additional damage to soft tissues. From two to four weeks of partial 
immobilisation is advisable after reduction, in order to allow healing of the 
soft tissues ; the larger joints require a longer period of rest than the small 
ones, e.g. interphalangeal. Operative measures are sometimes necessary, 
e.g. thumb (p. 273), and in the case of larger joints open reduction is re- 
quired should manipulation fail. 

Attempts at reduction by manipulation are seldom justified after a lapse 
of three or four weeks. If considered advisable, late cases are treated either 
by open reduction, with or without arthrodesis, or by excision of part of an 
implicated bone, or conversion into an arthroplasty. 


DISLOCATIONS OF SPECIAL JOINTS 



Fig. 318.— Dislocated jaw. 
anterior situation (fig. 318). 


TEMPORO-MANDIBULAR JOINT 

The usual cause of dislocation of the man- 
dible is a blow on the chin when the mouth is 
partly open. Dental operations, particularly 
those performed under general anaesthesia, and 
excessive yawning are other causes. As in the 
case of the shoulder joint, recurrent dislocation 
is not uncommon. 

If the dislocation is unilateral, the jaw is 
displaced towards the opposite side, and saliva 
dribbles from the partially open mouth. A 
hollow is palpable immediately in front of the 
tragus, and the condyle can be seen in a slightly 
In bilateral cases the mouth is fixed in a partly 


open position, and both condyles aredisplaced in front of their normalsituations. 
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Reduction can usually be performed with ease by pressing the padded 
humbs on the lower molar teeth, at the same time rotating the body of the 
w upwards with the fingers. A general anaesthetic is occasionally necessary, 
vfter reduction a four-tailed bandage is worn for three weeks. 


STERNO-CLAVICULAR JOINT 

Violence affecting this joint is transmitted along the clavicle, but in the majority 
of cases fracture of the clavicle occurs before force sufficient to cause dislocation 
reaches the sterno-clavicular joint. Moreover, the sturdy rhomboid ligament 
anchors the inner end of the clavicle to the first costal cartilage. When dislocation 
occurs the inner end of the clavicle is displaced forwards and downwards, or back* 
wards and upwards, the first of these being the more common. Backward disloca* 
tion may cause severe dyspnoea from pressure on the trachea, or congestion of thf 
head or arm owing to obstruction to the great veins at the root of the neck. Owing 
to the subcutaneous position of the bone, the dislocation is readily recognised. ;; 


THE ACROMIO-CLAVICULAR JOINT 


Dislocation of this joint is not uncommon as a result of a fall on the shoulder: 
owing to the obliquity of the articular surfaces, the outer end of the clavicle is forced 
upwards and over-rides the upper surface of the acromion. The conoid and trapezoid 
ligaments which anchor the clavicle to the coracoid process must of necessity be rup- 
tured to permit this overriding. The prominence caused by the displaced outer end 
of the clavicle is readily palpable (fig. 319). The dislocation is easily reduced by ele- 
vation of the shoulder, but withdrawal of support results in immediate redislocation. 
Treatment consists in flexing the forearm, and 
applying strapping so that pressure is exerted on a 
pad situated over the outer end of the clavicle 
(fig. 320); the arm is then supported by a sling. 

There are some who 
advocate immediate 
open reduction and in- 
ternal fixation for com- 
plete recent dislocations. 

If an unreduced disloca- 
tion causes disability, 
resection of the outer 
end of the clavicle is 
sometimes advised, but 
it is rarely necessary as 
the patient can be en- 
couraged by active ex- 
ercise to generate a 
painless pseudarthrosis 
in the new position. 




Fig. 320. — The ap- 
plication of pads and 
strapping for disloca- 
tion of the acromio- 
clavicular joint. 


Fig. 319. — Dislocation of acromio- 
clavicular joint. 


SHOULDER JOINT 

Owing to the wide range of movement, the shallow- 
ness of the glenoid cavity, and the lack of support by ligaments and muscles, 
particularly on the inferior aspect, dislocations of this joint are of common 
occurrence, and are caused by sudden violence, not necessarily severe, to the 
joint with the arm in abduction. In the majority of cases a subcoracoid dis- 
location occurs. 


On inspection of the shoulders an alteration of contour is obvious, unless 
the patient is very obese. The rounded appearance of the shoulder is lost 
owing to displacement inwards of the head of the humerus, and consequently 
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on inspection the ‘ point 5 of the shoulder appears more angular than normal 
(fig. 321). The axis of the arm passes upwards and inwards, and a fullness 

is noticed below the outer part of the clavicle. On 



palpation the angular shape of the shoulder is even 
more readily appreciated than on inspection, and 
loss of resistance is felt beneath the acromion pro- 
cess indicating absence of the humeral head from 
its normal position. Pain and limitation of move- 
ment are complained of by the patient. Injury to 
the circumflex nerve (p. 443), as indicated by 
paresis of the deltoid muscle and a patch of anaes- 
thesia over its insertion, must be recorded before 
reduction is attempted. 

The contour is of importance in diagnosing various 
lesions of the shoulder (fig. 322). 


Fig. 321. Subcoracoid The following academic tests are rarely necessary. 

dislocation of the left Hamilton's Ruler Test . — The acromion process and the 
shoulder. external condyle can be connected by a straight line. 

Dus as 9 Test . — Owing to the abduction of the lower end 
of the humerus it is impossible to 'place the hand of the patient on the opposite 
shoulder. 


Fig. 322. — Contours of the shoulder. 


(1) Normal — rounded and mobile. 

(2) Dislocation — angular and fixed. 

(3) Fracture — rounded and fixed. 

(4) Paralysis of deltoid with wasting 
(circumflex palsy) — angular and mobile. 



Varieties (fig. 323). — Dislocations of the 
shoulder, in the first instance while the arm is ab- 
ducted, are usually subglenoid but the head of the 
humerus resting in a precarious manner on a narrow 
ridge of bone usually slips forward into the sub- 
coracoid position. Should the dislocating force con- 
tinue to act, the head of the bone moves farther 
inwards, and comes to rest in the subclavicular 
position. Occasionally the head of the bone is dis- 
placed backwards to give a ‘ dorsal ’ dislocation of 
the shoulder. 

Fig. 323. — 1. Sub- 
glenoid. 2. Subcoracoid. Luxatio erecta is a rare variety (under 1 per cent.), in 
3. Subclavicular. 4. Pos- which the head of the humerus is displaced into the sub- 
tenor or dorsal. glenoid position, the arm being fixed in extreme abduction. 

Treatment. — A general anaesthetic is usually advisable, particularly in a 
muscular subject, or when delay has allowed muscular spasm to supervene. 

Kocher’s Method. — This is a classical method, and was originally designed for use 
without anaesthesia. It is possible to do damage under anaesthesia if excessive force is 

Frank Hastings Hamilton , 1813-1886. Professor of Clinical Surgery at Bellevue Hospital Medical College, U.S.A. 
Louis Alexander Dugas , 1806-1884. Professor of Surgery , Medical College of Georgia , U.S.A. 

Theodor Kocher * 1841-1917. Professor of Clinical Surgery, University of Berne. 
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sed. The patient may be either sitting or lying. The following manipulation is 
ion performed in a smooth and deliberate manner according to the three stages of the 
lustration (fig. 324). 

(1) The elbow is flexed and adducted and the arm externally rotated so as to stretch 
,ie subscapularis muscle, which has contracted owing to the inward displacement of 
lie upper end of the humerus. This manipulation must be performed slowly and 
v> its fullest extent. 

(2) When full external rotation is obtained, the elbow is brought in front of the 
best, at the same time exerting traction. 

(3) The forearm is then rotated inwards so that the fingers sweep across to lie on the 
opposite shoulder if reduction has been successful. Usually reduction will be 
lotected by a ‘ click ’ during this last movement. 



(1) (2) (3) 


Fig. 324. — Kocher’s method for reduction of a dislocated shoulder. 

(F. P. Fitzgerald, F.R.C.S.I ., London .) 


Traction Method (Hippocratic). — Traction is applied by placing the unbooted 
foot against the chest wall in the axilla with the patient lying supine. A steady pull is 
maintained on the forearm in an outward and downward direction. If reduction 
docs not result by the time maximum traction has been applied, it will usually be 
produced by internal or external rotation of the arm while traction is maintained. 
Quite often reduction occurs long before maximum traction has been applied and it 
sometimes can be obtained by traction under the pre-operative drugs before anaes- 
thesia is started. The possibility of damage to axillary structures by the pressure of 
the operator’s foot is without foundation. 

After-treatment consists in supporting the arm in a sling in a slightly 
abducted position which is conveniently maintained by an 4 axillary muff 5 . 
If the arm is kept in an adducted position, e.g. bandaged to the chest wall, the 
loose inferior portion of the capsule is thrown into folds which become 
adherent to each other, and thus return of full abduction is hindered. 
Finger and wrist movements are encouraged immediately, and active 
movements of the shoulder are commenced a few days later if the patient 
is elderly and therefore likely to get a very stiff shoulder. In young people 
abduction to more than a right angle should be prohibited for one month, as 
this may precipitate recurrent dislocation. 

Operation . — In cases which have been dislocated for several weeks manipulative 
measures fail and open reduction may be necessary. In old people even this may not 
be necessary if they have recovered from the discomfort of the original injury, and 
quite good function is possible with the fibrous ankylosis in the dislocated position. 

Complications 

Fracture. — Dislocation of the shoulder may be complicated by fracture of the 
surgical neck of the humerus. Not uncommonly the great tuberosity is avulsed, 
but apposiuon occurs when the dislocation is reduced (fig. 325). 

Recurrent Dislocation. — Vide infra . 

Hippocrates , by common consent , the Father of Medicine, was bom in the island of Cosin the Aegean archipelago about 
B.C. 300 He lived to be 109 years of age in an era when the expectation of life was about SI years. 
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Nerves. — A ny part of the brachial plexus, or adjacent nerves, may be involved. 
Owing to its limited mobility and proximity to the head of the humerus, the circumflex 



Fig. 325. — Subcoracoid dislocation of the shoulder with avulsion of the greater 
tuberosity. Good apposition after reduction. ( 7. Hmdenach , F.R.c.S . , London.) 

nerve (p. 443) is most commonly injured (10 per cent, of cases), but recovery usually 
ensues in from two to six months. 

Muscles. — The tendon of the supraspinatus muscle is occasionally ruptured, as is 
evinced by inability to abduct the arm. If suspected, the tendon should be explored 
by operation, as suture is only possible if the injury is a recent one. 

Vessels. — Damage to vessels is rare, but complete rupture of the brachial artery 
is occasionally reported. 


RECURRENT DISLOCATION 

In cases in which after-treatment has been inadequate, or in persons who are sub- 
jected to frequent injury, e.g. epileptics, weakness of the capsule persists, and it may 
even happen that the patient is able to dislocate the joint voluntarily. If disability 
occurs, Bankart’s operation gives consistently good resuits, but there are many 
modifications. Bankart postulates that recurrent dislocation is due to separation of 
the anterior part of the glenoid fibro-cartilage. The joint is exposed, and the coracoid 
process is divided and displaced downwards with the attached muscles. The sub- 
scapularis muscle and capsule are divided and the joint is thus opened. Sutures are 
inserted so that the detached labrum is firmly stitched to the capsule of the joint. 
Further stability is obtained by double-breasting the capsule, and the subscapularis is 
then repaired. The coracoid process is replaced and held in position by sutures 
inserted into the adjacent soft tissues. External rotation is not permitted for at least 
a month, after which active exercises are encouraged. It is probable that permanent 
restriction of external rotation is the basic cause for the success of operations for this 
condition, and on the strength of this observation more and more frequently the 
simpler operation of ‘ reefing * the tendon of the subscapularis (Putti-Platt) is now 
used in preference to the more complicated Bankart procedure. 

FRACTURE— DISLOCATION OF THE SHOULDER 

This serious accident is due to continuation of force after the shoulder 
has been dislocated, the fracture occurring through the surgical neck of the 
humerus. The condition is difficult to recognise except by X-ray. Crepitus 
is obtained on manipulation, and more pain and extravasation are present 
than in cases of dislocation only. 

Reduction by manipulation is unlikely to be successful, owing to the 
small size of the upper fragment and consequent difficulty in controlling it. 
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In a young patient open reduction is therefore usually necessary, the bone 
being exposed by an incision which separates the deltoid and pectoralis major 
muscles. Attachments of soft tissues to the head of the bone must be carefully 
preserved, otherwise avascular necrosis may follow. The operation is not 
commonly needed because most of these cases occur in elderly patients, and 
provided that there is no pressure on neurovascular structures, early move- 
ment will eventually give adequate fibrous ankylosis. 

ELBOW JOINT 

In dislocation of the elbow the forearm is most commonly displaced postero- 
laterally in relation to the humerus (fig. 326). Forward (dislocation is usually 
accompanied by fracture of the ole- 
cranon. 

Dislocation of the elbow is dis- 
tinguished from supracondylar fracture 
of the humerus by the fact that the 
normal relations of the bony points 
around the elbow are distorted (fig. 

327). Also on inspection the forearm is 
apparently shortened, and the meas- 
urement between the external epicondyle 
and radial styloid process confirms this 
shortening. 

Reduction is effected by flexing the 
arm to a right angle and applying 
traction to the forearm. The reduction 
takes place with a loud snap and is immediately stable unless the elbow is 
fully extended. The joint is kept at rest in a sling for three weeks. 

Myositis ossificans is a well-known complication affecting 
the brachialis anterior muscle after dislocation of the elbow 
joint (p. 317). When recognised, it is of the utmost im- 
portance to limit use of the elbow, and to make sure that 
the patient is not applying passive stretching movements in 
order to increase the range of movement. 

Anterior dislocations are associated with fracture of 
the olecranon process. Reduction is obtained by traction 
with the arm extended, and the olecranon process must 
then be exposed by open operation and mechanically fixed 
in position by a screw or wire suture. 

INCARCERATION OF THE MEDIAL EPICONDYLE 

In children the epiphysis of the medial epicondyle is fre- 
quently avulsed as part of the injury of a dislocated elbow, 
but in rare cases the separated epicondyle becomes trapped 
inside the joint when it is reduced. Clinically this com- 
plication should be suspected if there is anaesthesia or 
paraesthesia in the distribution of the ulnar nerve in the 
hand. X-ray will show the epicondyle in the joint, but it 
is easily overlooked if not carefully searched for. 

When recent, the epicondyle is usually easily reduced by manipulation, but a late 
case may need open operation and excision. 



Fig. 327. — 1. External 
condyle. 2. Tip of ole- 
cranon process. 3. In- 
ternal condyle. 4. Head 
of radius. 



Fig. 326. — Posterior dislocation of 
elbow. 
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PERILUNATE DISLOCATION OF THE CARPUS 

The commonest element in dislocations of the carpus is dislocation of the lunate. 
When this occurs the lunate is extruded through the anterior capsule of the wrist joint 
and lies in the carpal tunnel, causing median nerve pressure in this confined space. 

The injury occurs in falls from heights on to the outstretched hand. It is impor- 
tant not to miss the injury because when seen in the early stages it can usually be 

reduced with the greatest case by simple 
traction and hyperextension combined 
with pressure on the dislocated bone. 

The condition is most likely to be 
missed if associated with a fracture of 
the radial styloid or a fracture of the 
carpal scaphoid, because then the inex- 
perienced surgeon may look no further 
in the radiograph. A well-centred 
lateral X-ray clearly reveals the dislo- 
cated semilunar in front of the carpus, 
but a poor lateral view may conceal the 
dislocation. The antero-posterior view 
at first sight may be passed as normal, 
but close inspection will show that the 
bones of the proximal row of the carpus 
(scaphoid, lunate, and triquetral) are 
not disposed round the head of the 
capitate (os multangular major) with the intervention of a regular joint space as in the 
normal wrist (fig. 328). 

Dislocation of the lunate is always part of a more serious injury which is that of a 
midcarpal dislocation which has reduced itself, and therefore will not be visible 
radiologically. In old unreduced cases the lunate must be excised, but if of not more 
than a few weeks’ duration an open reduction is often worthwhile. 



Fig. 328. — Midcarpal dislocation. Some- 
times can be missed in antero-posterior view 
if not scrutinised carefully. 


Dislocation of the head of the radius occasionally occurs as a con- 
genital abnormality (p. 330). 
usually passes forwards and 
hinders flexion of the joint. 

Fracture of the shaft of the 
ulna (Monteggia’s fracture) 
is commonly associated with 
forward dislocation of the 
head of the radius, and can 
be readily recognised by 
palpation of its subcutaneous 
border (fig. 329). Traction 
of the forearm combined 
with pressure on the radial 
head usually permits of re- 
duction, but as the orbicular ligament is torn the dislocation tends to recur. 
In children the head of the radius can usually be retained in position in the 
fully flexed position of the elbow. In adults the key to the reduction is 
provided by internal fixation of the fractured ulna. Once this has been done, 
it is usually possible to hold the head of the radius in position by plaster after 
manipulation. 

Metacarpo-phalangeal and inter-phalangeal dislocations can be re- 
duced easily by traction and flexion, with the exception of the metacarpo- 


In cases due to trauma the head of the bone 



Fig. 329.— -The * Monteggia * fracture. Com- 
bination of dislocation of the head of the radius with 
fracture of the upper one-third of the ulna. 


Giovanni Battista Monteggia, 1762-1815. Professor of Anatomy and Surgery* Milan . 
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halangeal joint of the thumb. Traction should be applied, and a bandage, 
laced as a dove-hitch round the thumb, may assist in securing a firm grip. 
Manipulation frequently fails, the commonest cause of failure being the inter- 
position of the glenoid (anterior) 
igament between the two bones. 

This tough ligament, firmly at- 
tached to the base of the phalanx, 
is carried backwards, and lies like 
a curtain between the phalanx and 
the head of the metacarpal (fig. 

330(A)). 

Other causes of failure in re- 
duction are buttonholing of the 
two slips of the flexor pollicis 
brevis (fig. 330 (b)), and interposition of the long flexor tendon (fig. 330 (c)). 
If a satisfactory manipulative reduction of this joint cannot be achieved, it 
should be explored by operation without delay. 

HIP 

Owing to the depth of the acetabular cavity and the strong support 
afforded by ligaments and muscles, traumatic dislocation of this joint is 
relatively uncommon. 

Dislocation of the hip most commonly occurs when the hip is flexed, and 
especially so if it is also adducted, because in this position the head of the 
bone is in contact with the relatively weak under-surface of the capsule. The 
usual causes are a weight falling on the back of a person in a stooping position, 

as in a coal-miner struck by 
a ‘ fall of roof’, and, most 
common of all, in car and 
motor-cycle accidents (fig. 
33i)- 

Posterior dislocations 

are the common types of hip 
dislocation. The head of the 
bone escapes into the sciatic 
notch (sciatic variety), and 
then passes up on to the dor- 
sum of the ilium (dorsal 
variety). In both cases the 
leg is flexed, adducted, and 
inverted, so that the sole rests upon the opposite instep. Pain is sometimes 
referred along the sciatic nerve, which may be involved by direct injury. 
X-rays should always be taken to confirm the dislocation and detect any 
associated fracture. 

Reduction is usually accomplished without difficulty if the injury is recent, 
and provided that the anaesthetist obtains adequate relaxation of the muscles. 



Fig. 331. — Traumatic ‘dorsal* dislocation of the 
hip. There is also a fracture of the cotyloid labrum. 



Fig. 330. — Causes which prevent reduction of 
a dislocation of the metacarpo-phalangeal joint of 
the thumb. 
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The patient is placed supine on a mattress on the floor, and the iliac crests 
are steadied by an assistant. The surgeon stands over the limb and flexes the 
knee and thigh, bringing the head of the bone beneath the acetabulum. The 
femur is then pulled vertically upwards so as to draw the head forward from 
its posterior position. The essence of the reduction lies in the vertical lifting 
of the femur with the maximum force the surgeon can exert. Sometimes 
reduction will occur with this vertical traction alone. Otherwise the hip 
must be internally and then externally rotated while maximum upward 
traction is being exerted before the head of the femur suddenly snaps into its 
socket. 

Usually the reduction is quite obvious when it occurs, and if the acetabulum 
is intact the reduction is stable. If a large fragment of the posterior margin 
of the acetabulum has been fractured, the hip will easily re-dislocate when 
upward traction is released, but it will usually remain stable if the hip is 
extended before releasing traction. 

Following reduction, a plaster spica should be applied to below the knee for 
two months, or longer if the rim of the acetabulum is fractured. In about 
io per cent, of cases avascular necrosis of the femoral head is inevitable, due 
to damage to the ligamentum teres and the anastomosis nourishing the head, 
and osteoarthritis is a common sequela. 

Complicating dislocations of the hips arc fractures of the posterior lip of the aceta- 
bulum. Usually they reduce themselves when the hip is reduced, but in a few cases, 
where the fragment of the acetabulum is large, it may be necessary to fix it by open 
operation and a screw. 

Anterior dislocation of the hip is exceedingly rare and can be cither obturator or 
pubic (fig. 332) ; in both cases the limb is in a position 
of flexion, abduction, and eversion. 

Central dislocation of the hip occurs as a form 
of fracture of the pelvis when a blow is delivered 
to the great trochanter driving the head of the femur 
through the floor of the acetabulum. This injury 
is really a comminuted fracture of the acetabulum 
and often is accompanied by other elements of 
fracture of the pelvis. 

Treatment is difficult and unsatisfactory. The femoral 
head can often be pulled out to its anatomical position by 
a combination of traction on the lower extremity and a side 
pull to a wire or nail in the great trochanter. Only rarely 
does the weight-bearing part of the acetabulum reduce 
with the head of the femur and, even if it does, the floor 
of the acetabulum rarely accompanies the reduction. A good initial reduction can 
be held for a month or two, but on removing traction the position deteriorates 
slightly, but enough to guarantee the commencement of arthritis some years later. 
Operative treatment is difficult and demands great experience and skill. 

KNEE 

Complete dislocation of this joint is rare, but subluxation is common, 
following rupture of one or other cruciate ligament, or both. The diagnosis 
is usually obvious, although rapid effusion into the knee joint tends to render 



Fig. 332. — 1. Obturator. 
2. Pubic. 3. Sciatic. 4. 
Dorsal. 
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mmediate recognition difficult. The most common direction of dislocation 
s for the femur to pass forward, and the popliteal vessels are occasionally 
compressed (p. 130). 

Reduction is effected by flexion and traction, and aspiration of the dis- 
tended knee joint is often advisable. The joint should be immobilised in 
plaster in slight flexion for three months. Quadriceps drill is instituted to 
begin with, and weight-bearing is permitted after about a month. In- 
stability sometimes persists owing to rupture of the cruciate ligaments 
( vide internal derangement). 


PATELLA 

This sesamoid bone may be dislocated by direct violence and by far the most 
common direction is outwards. The diagnosis is readily made on palpation. Re- 
duction is effected by laying the patient on his back with the leg and thigh extended. 
The quadriceps muscle is thus relaxed, and the bone can be manipulated into positiol. 

Recurrent dislocation of the patella is not uncommon, especially in girls 
young women. Sometimes it is associated with a marked genu valgum whicfc 
increases the angle between the direction of pull of the patella tendon and tlte 
quadriceps tendon and so disposes to lateral movement of the patella. Most com- 
monly recurrent dislocation occurs without genu valgum and is almost certainly dile 
to a lack of development of the lateral femoral condyle. Operative treatment Is 
usually successful, and most commonly the tibial tubercle, with its inserted patella 
tendon, is transplanted medially, and slightly distally, to prevent the lateral move- 
ment. In severe cases excision of the patella has been successfully employed. 

INTERNAL DERANGEMENT OF THE KNEE JOINT 

This term is used to describe incidents of a mechanical nature in a pre- 
viously normal knee joint. The ‘ internal ’ nature of the derangement is 
suggested if the mechanical incident is followed by synovial effusion. 

Two special conditions exist : (1) tears of the cruciate ligaments and 
(2) tears of the semilunar cartilages. 

(1) Tears of the cruciate ligaments are always the result of severe 
injuries, and frequently at sport. They are the result of a subluxation of the 
knee, and the lateral ligaments are of necessity ruptured at the same time. 
The injury is followed immediately by a haemarthrosis and the joint is usually 
grossly swollen in a few minutes, the patient being unable to walk on the 
limb. 

Careful testing, especially under anaesthesia, will show abnormal mobility 
of the joint — the tibia sliding forward on the femur and the knee hyper- 
extending if the anterior cruciate ligament is tom, and the tibia sliding back- 
wards if the posterior cruciate is damaged. 

Provided that the serious nature of the condition is recognised the ligaments 
usually unite if protected by a plaster cylinder in slight flexion for three 
months. Thereafter strong quadriceps exercises and physiotherapy to 
recover flexion will be needed for about six months. 

In some cases the patient has a permanently unstable knee which “ lets him 
down ” and attempts have been made to repair the ligaments by various 
operations but with doubtful success. Many of the patients with this com- 
plication are compensation cases with no incentive to recovery. In this 
respect the excellence of recovery in athletes is very significant. The 
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complete recovery of quadriceps power, which is always in the patient’s 
capability, is the key to full recovery of function in knee-joint surgery. 

For the same reason the use of a knee-cage in permanent laxity of the 
knee should not be encouraged as it perpetuates any hysterical tendency. 

(2) Cartilage. — Injuries of the semilunar cartilages are very common as 
the result of accidents at sport, and particularly in football. The medial 
meniscus is tom perhaps twenty times more frequently than the lateral, also it 
is often torn in miners working in a kneeling position at the coal-face. 

The exact mechanism whereby the cartilage is tom is still not completely 
explained, but certain facts are quite clear. The tear occurs most commonly 
as a result of rotation on a flexed knee which is taking the weight of the 
body. In the case of the right knee, the medial meniscus is damaged when the 
player is turning his body, and his femur, towards the left. This move- 
ment abducts the tibia and the medial meniscus is presumably drawn into 
the joint and pinched between the medial femoral condyle and the medial 
tuberosity of die tibia. In this position it splits along its length so that the 
free inner rim is separated from the periphery which is attached to the joint 
capsule. The lateral meniscus is tom less commonly than the medial be- 
cause it is more mobile and not so adherent at its periphery to the capsule. 
Once the longitudinal split occurred, it may extend to one of the three main 
varieties: (a) anterior pedunculated tear, (b) posterior pedunculated tear, 

and (c) the complete, ‘ bucket-handle ’ tear, which 
is by far the most common lesion (fig. 333). 

Diagnosis. — A careful history is of paramount 
importance, and very few patients will forget the 
dramatic circumstances of the first injury. Fre- 
quently this will disable them for two or three 
weeks, and will invariably be accompanied by a 
large effusion. In a few cases there will be no 
history of injury, but here it is not uncommon to find 
that the tear occurred when kneeling. In these 
cases it seems that the meniscus can assume an 
abnormal position when kneeling, and if the patient 
suddenly stands up the meniscus fails to get back 
into position quickly enough and therefore sustains 
a tear. 

If seen shortly after the first injury, the diagnosis 
will be made on the history, the presence of effusion, the inability to extend 
the knee fully (though flexion may be possible to some extent), and by 
localised tenderness over the joint line on the inner aspect of the knee. In 
such a case the knee is ‘ locked ’ because the displaced fragment is obstruct- 
ing extension, and unless the patient accidentally releases the obstruction it 
will be necessary to * unlock ’ the knee. 

Of all the signs and symptoms in making a diagnosis of cartilage injury, 
the most important sign is marked local tenderness over the affected meniscus 
and the most important symptom is a volunteered statement of the ability 
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Fig. 333 - — Tears of media 
meniscus. 


(1) Normal. 

(2) ‘ Bucket-handle.’ 

(3) Posterior. 

(4) Anterior. 
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to unlock the knee by various wriggling manoeuvres which the patient has 
learned by experience. ‘ Locking * of the knee is a very unreliable symptom 
of cartilage injury but, on the other hand, sudden spontaneous ‘ unlocking ’ 
is almost positive proof of a cartilage tear. Patients sometimes think 3 if 
the surgeon asks whether the knee locks, that locking means the loss of all 
movement (in neither flexion nor extension being possible). In fact flexion 
is possible, but full extension is not possible; this 
may cause the patient to say the knee does not 
lock when in fact it does. 

The significance of accurate localisation of 
tenderness is indicated in fig. 334. 

An X-ray should be taken as a routine to ex- 
clude a loose body (p. 301) or Paget’s quiet 
necrosis (p. 302). 

Manipulation of the Locked Knee . — Many compli- 
cated manoeuvres have been described by which the 
displaced fragment can be made to return to the posi- 
tion from which it came, but in fact the essential 
feature is effective relaxation of the muscular spasm 
under full anaesthesia. Frequently the displaced frag- 
ment ‘ goes back ’ at the first movement of the knee as 
soon as full anaesthesia has been achieved. If this does 
not happen, the surgeon manipulates the knee in an 
endeavour to open up the medial joint line and give 
an opportunity for the displaced fragment to slip out 
from the centre of the joint. If a satisfactory ‘ snap ’ 
is not achieved and full extension does not immediately 
result, it is probable that the tear is irreducible by 
non-operative means and operative treatment may later 
be necessary. 

When deciding to advise operation the diag- 
nosis should be established beyond all question. 

The poor results of cartilage surgery are those in which, at operation, to the 
surgeon’s surprise, the suspected cartilage proves to be normal. Until the 
diagnosis is proved there is no hurry in advising surgery and every new 
episode will help to clinch the final diagnosis. There is no place for ‘ ex- 
ploratory arthrotomy ’ in suspected cartilage injuries, because experience has 
shown that the results of a negative exploration are disappointing. Probably 
the most common error in diagnosis is to mistake the rather vague symp- 
toms of chondromalacia of the under-surface of the patella for a cartilage 
tear. 

Once a cartilage has been torn there is no likelihood of it healing, even if 
the reduced fragment lies in contact with the rim from which it was originally 
torn; this is because the fibro-cartilage of which it is composed is avascular 
and incapable of healing. The decision whether or not to operate to remove 
the tom fragment depends on the amount of trouble the injury causes in 
subsequent months. Even a large ‘ bucket-handle ’ tear lying in the inter- 
condyloid notch, which manipulation has failed to reduce, will eventually 
adapt itself to its new site and may cause no trouble. On the other hand, 



Fig. 334. — Sites of localised 
tenderness in knee injuries. 

(1) and (2) on joint line. 
Tears of medial meniscus. 

(3) and (4). Sprains at tibial 
and femoral attachments of 
medial collateral ligament. 
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the patient may recover from the first injury and thereafter have repeated 
episodes of locking from minor violence. 

It is customary, and proper, to insist on the most absolute aseptic precautions 
possible during this operation. Careful skin preparations and * no-touch * technique 
in the theatre are a sine qua non . An Esmarch’s rubber bandage or a sphygmomano- 
meter is applied as a tourniquet. The internal cartilage is exposed through either 
an oblique or transverse incision on the inner side of the joint. The skin knife is 
then discarded and skin edges draped. The torn cartilage is steadied by a blunt hook 
and the anterior attachment to the head of the tibia is divided. The cartilage is then 
grasped by forceps and pulled forward till the posterior attachment can be reached 
and divided. If the common ‘ bucket-handle ’ tear is present, it is necessary only 

to remove the detached fragment. The synovial 
membrane, capsule, and skin are sutured, and a firm 
bandage applied before the tourniquet is removed, 
so as to limit bleeding into the joint. The limb is 
steadied between sandbags, and quadriceps drill is 
commenced on the following day. 

CYST OF SEMILUNAR CARTILAGE 

A cyst of a semilunar cartilage is a myxomatous 
degeneration occurring in the substance of the car- 
tilage itself. The external cartilage is affected per- 
haps twenty times more commonly than the internal, 
and a tense swelling appears over the interarticular 
groove (fig. 335). The cyst sometimes appears 
suddenly owing to extrusion from the joint. The 
cartilage, together with the cyst, should be removed 
if symptoms are persistent, but, like a * ganglion * 
in any other site, if desired it can be ignored and 
will eventually disappear spontaneously after a 
number of years. Pain in these cases invariably 
follows exertion, and rest relieves the tension which 
is the cause of the pain. Local removal is un- 
satisfactory, as recurrence is inevitable ; if surgical intervention is necessary, complete 
meniscectomy must be performed. 



Fig. 335. — Cyst of the right 
external semilunar cartilage. 


ANKLE 

Owing to the deep mortise formed by the tibia and fibula, dislocation of the ankle 
joint, without fracture, is extremely rare. Dislocations of the talus are more com- 
mon than formerly, owing to accidents associated with high-velocity transport and 
aeroplane crashes. 

Subastragaloid dislocation occasionally occurs as a result of severe twists or wrenches, 
e.g. the patient being dragged by a horse with a foot in the stirrup. If manipulation 
fails, open reduction is necessary. 

"ohatm Friedrich / iugusi von Esmarch, lS2o-VJ08. Professor of Surgery, Kiel , (in many. 
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CHAPTER 14 

DISEASES OF JOINTS 
John Charnley 

TRAUMATIC SYNOVITIS 

The term ‘ traumatic synovitis ’ is accepted by long use, though scientifically it is 
open to criticism. The term is valuable in indicating that the initial reaction of a 
ioint to injury produces local physical signs which are almost indistinguishable from 
those of an early infection. 

Traumatic synovitis is caused by such episodes as aseptic penetrating wounds 
i including operations), direct blows, sprains, or nipping of a loose body or cartilage. 
An effusion follows, either serous or blood-stained, according to the severity of thtf 
lesion. The joint assumes a position of ease, i.e. in which the synovial cavity has 
the greatest capacity, and palpation or movement is painful and local heat may be 
present. 

Treatment consists, in the early stages, in rest, combined with cold lotions and 
firm bandaging, in order to minimise further effusion. Plaster fixation is unnecessary, 
and not advisable, because plaster cannot give continuous gentle pressure as the 
effusion absorbs. If effusion is excessive, aspiration is sometimes advisable to relieve 
pain, and the time necessary for absorption is shortened. When the early symptoms 
have abated, muscle drill and subsequently active movements are employed in order 
to prevent adhesions and to maintain muscular tone. 


ACUTE SUPPURATIVE ARTHRITIS 

Acute infection of a joint occurs as a result of : 

(i) Direct infection, as by a penetrating wound or a compound fracture 
which involves the joint. 

(ii) Local extension, from some neighbouring focus, such as acute arthritis 
of the hip joint from osteomyelitis of the femoral neck. 

(iii) Blood-borne infection, the usual organisms being streptococcus, 
staphylococcus, and pneumococcus, and less commonly the gonococcus and 
B. typhosus. 

The knee joint, owing to its large size and exposed position, is the com- 
monest jointto be involved by penetrating wounds, while suppurative arthritis 
from blood-borne infections is more likely to be the cause in other joints. 

Clinical Features. — General . — The systemic effects of a suppurative 
arthritis are usually severe. Occasionally the condition is a complication of 
a septicaemia (‘ septicacmic joints ’), and in this case the severity of the 
toxaemia can easily be explained. 

Local. — Pain, especially on attempted movement. The joint is held in the 
position of greatest capacity, and swelling is usually evident. Palpation 
reveals increased heat and tenderness. Movements are limited by muscular 
spasm, and attempts at either active or passive movement cause severe pain. 

It will be seen that in most cases the position of ease differs widely from 
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the position which is most useful should ankylosis occur. As any case of 
arthritis may be followed by ankylosis, the first duty of the surgeon is to 
anticipate this possibility by immobilising the joint in the best position for 
ankylosis, as indicated in the following table. 


Joint. 

Position of ease. 

Site of maximum swelling. 

Position for ankylosis. 

Shoulder . 

Adducted . 

Under the deltoid, 
along the tendon of 
the biceps, and in the 
axilla 

40° to 50° of abduction, 
with elbow joint just 
anterior to the coronal 
plane and hand in front 
of the mouth. 

Elbow 

Flexed at a right angle 
and pronated 

On either side of the 
triceps tendon 

90° of extension semi- 
pronated. If both 
sides, one elbow at 
75° of extension, the 
other at 135 01 . These 
positions may be 
modified according to 
occupation. 

Wrist 

Slight flexion 

Under extensor and 
flexor tendons 

Dorsi-flexcd to allow 
a firm grasp. 

Hip . 

Flexed, abducted, and 
everted 

Upper part of Scarpa’s 
triangle 

20 0 to 30° of flexion to 
allow sitting, and in 
neutral position a6 
regards abduction. 

5 0 to io° of flexion to 
allow foot to clear 
ground in walking. 

Knee 

Flexed 

S uprapatcllar bursa, and 
either side of patellar 
tendon 

Ankle 

Slightly extended and 
inverted 

Anteriorly and on either 
side of the Achilles 
tendon 

At the right angle, 
with slight inversion 
to discourage flat-foot. 


Treatment. — Antibiotics are prescribed, and have greatly reduced the 
incidence and severity of joint infections, as a result of both prophylactic and 
therapeutic administration. In the early stages the limb is supported and 
fixed by a suitable splint or appliance in the correct position, an anaesthetic 
being administered if necessary. Weight-traction, which was commonly 
used in the past with the idea of holding joint surfaces apart and preventing 
damage to the inflamed cartilage, is no longer much favoured. The following 
lines of treatment are then to be considered. 

(i) Aspiration, which is useful for both diagnostic and therapeutic reasons. 
Thus the nature of the fluid can be ascertained, and smears or cultures assist 
in identifying the causative organism and its resistance to antibiotics, so that 
suitable chemotherapy can be instituted. Aspiration also reduces the tension 
within the joint, thereby relieving pain, and limiting the stretching of 
ligaments and capsule. 

(ii) Aspiration and Injection . — After fluid has been aspirated, antibiotics 
may be injected into the joint, but repeated, injections into a joint are pro- 
bably unnecessary. Antibiotics are administered parenterally, and the limb 
is suitably splinted. 

(iii) Artkrotomy and Drainage . — In neglected cases with radiological 


1 Thus the patient is enabled to reach the most important orifices of the body. 
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destruction of bone the joint is opened, washed out, and drainage tubes 
inserted down to the synovial membrane. This procedure should only be 
considered if bone destruction has involved the articular surfaces and when 
some degree of ankylosis is all that can be expected when healing has occurred. 
Though commonly used during the early part of the Second World War, this 
technique is today but rarely needed, due to the effect of antibiotics. The 
knee joint is drained through an antero-lateral incision, combined, if necessary, 
with a postero-lateral incision which passes behind the ilio-tibial band and 
in front of the biceps tendon. In all cases adequate immobilisation is 
essential. 

Extra-articular abscesses sometimes require to be opened and drained. 
In the case of the knee joint, pus is particularly liable to track upwards 
beneath the quadriceps, where its presence may be overlooked. 

(iv) Excision . — If the condition of the patient deteriorates in spite of 
treatment, or if suppuration is prolonged, then drastic surgical ablation of 
the diseased bone is necessary. In the knee or ankle joint the solution is 
simply that of amputation, and an excellent functional result can be expected 
with an artificial limb, and moreover convalescence is rapid. In certain cases, 
such as the elbow, wrist, or shoulder, being non-weight-bearing joints, an 
excision of the joint can be life-saving and the resultant flail limb is still 
useful to the patient. Even in the hip joint, excision is a valuable procedure 
(Girdlestone’s operation) and, despite the unstable pseudarthrosis which 
results, the patient can walk on a weight-bearing caliper provided with 
a ‘ bucket-top ’. Needless to say, a patient’s life must never be jeopardised 
in an endeavour to spare a limb, particularly as the affected joint will even- 
tually be more or less disorganised. 

(v) Amputation is indicated if at any stage the patient’s life is threatened, 
or prolonged suppuration leads to amyloid disease (which is particularly 
liable to occur in connection with prolonged infection of the hip joint 
(fig. 33)). Also, in some cases a painful and disorganised joint causes such 
disability that an artificial limb is preferable. 

PENETRATING WOUNDS OF JOINTS 

Owing to its size and exposed position, the knee joint is the joint most 
commonly affected by penetrating wounds. For the purposes of treatment 
such wounds can be classified according to the risk of subsequent infection. 

(i) Infection is unlikely , e.g. recent puncture by a small and comparatively 
clean article, such as a needle. In these cases the needle is removed and the 
wound is sterilised with an antiseptic. The limb is immobilised in the 
position of rest and antibiotics administered. Usually a mild, transitory 
effusion occurs, which subsides in two or three days. Should general and 
local symptoms or signs suggest that infection is occurring, then the joint is 
aspirated, and treatment continued along the lines already indicated for acute 
arthritis. 

(ii) Infection is probable , such as penetration by a rusty nail, particularly if 
delay has already permitted infection. In these cases emergency operation 
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must be performed, and the wound excised layer by layer until the joint is 
opened. Irrigation is advisable if obvious contamination has occurred, as 
by fragments of rust. The wound is partially or completely closed according 
to the risk of infection (the synovium is always closed), and the limb is 
immobilised in the most useful position should ankylosis follow. A pro- 
phylactic course of penicillin is prescribed. 

(iii) Infection is certain, e.g. extensive laceration of the capsule, or less 
severe wounds which have been neglected. Recent extensive wounds, which 
formerly would inevitably have become infected, often do remarkably well 
following thorough debridement, insufflation of penicillin powder, encase- 
ment in plaster, and chemotherapy. If infection supervenes or is already 
established, the wound is rendered as surgically clean as possible, and drain- 
age is provided if necessary. The limb is immobilised, and further treatment 
conducted on the lines indicated for acute arthritis. 

GONOCOCCAL ARTHRITIS 

Owing to more efficient treatment of gonococcal urethritis and conjunctivitis, 
articular complications are now uncommon. Joint lesions occur at any stage after 
infection, but are most common when the initial infection is subsiding. 

(i) Acute Arthritis. — Usually a single large joint is affected, especially the ankle, 
elbow, or wrist, the last particularly in females. The symptoms and signs of acute 
infective arthritis are present, and destruction is sometimes sufficiently extensive to 
cause bony ankylosis. Characteristically the patient never looks as ill as would be 
expected if the local pain and heat were caused by a suppurative arthritis of 
staphylococcal or streptococcal origin. On aspiration the fluid may be found to con- 
tain gonococci, but in less acute or later cases it is sometimes sterile. Treatment is 
conducted on the lines already indicated. 

(ii) Chronic arthritis, in which there is but slight effusion in the joints. (Edema 
of the synovial membrane and periarticular structures occurs. Troublesome ad- 
hesions and stiffness are to be expected. 

Treatment. — Limitation of movement arising from fibrosis of extra-articular 
structures, or fibrous and sometimes even bony ankylosis, are characteristic features 
of gonococcal affections. A course of chemotherapy or antibiotics is prescribed, 
and as soon as the acute phase of inflammation has abated judicious physiotherapy 
and active movements must be instituted. 

SYPHILITIC DISEASES OF JOINTS 

Inherited. — Painless Effusion . — This has been aptly described as ‘ symmetrical, 
silent, serous, syphilitic synovitis’, and is associated with the name of Glutton. The 
knee joint is most commonly affected and the condition is frequently bilateral, although 
the swelling of the two joints may not synchronise. The effusion causes a sensation 
of weakness and insecurity, and on examination the joint is seen and felt to be dis- 
tended. Movements are only limited if the amount of fluid mechanically prevents 
the full range. 

The condition occurs between the ages of ten and eighteen, and other stigmata of 
inherited syphilis are usually, but not necessarily, present. This condition is one 
of the four characteristic signs of inherited syphilis, which appear about puberty, and 
give rise to ‘ the halt, the deaf, the blind, and the impotent i.e. halt owing to Clutton’s 
joints, deaf because of otitis interna, blind following interstitial keratitis, and impotent 
secondary to orchitis. 

If no confirmatory clinical evidence of syphilis is discovered, then the family history 
is usually suggestive, and finally the W.R. of the patient and parents, or even of the 
fluid aspirated from the joint, should be tested. 

Acquired. — During the secondary stage a transient or variable effusion sometimes 
occurs in the larger joints. The condition is painless and, like most secondary lesions, 
often symmetrical. Lesions of the tertiary stage are rare. Gummatous synovitis in 

Henry Clutton , 1850-1909. Surgeon to St. Thomas's Hospital , London. 
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ome respects simulates tuberculous disease, but the condition is painless, and iherc- 
ore muscular spasm and wasting are not pronounced. 


NEUROPATHIC JOINTS 


The most important pathological conditions of joints secondary to affections 
if the nervous system occur in connection with : 

1. Parasyphilis. 2. Syringomyelia. 3. Other lesions of the Nervous 
System. 

1. Parasyphilis. — Owing to the more efficient treatment of syphilis, 
Charcot’s joints now occur with diminishing frequency. About 4 per cent, 
of tabetic patients develop an arthropathy, of which 85 per cent, occur in the 


lower limbs, the knee being the commonest joint to be affected. Two quite 
distinct types of neuropathic joint are distinguish- 


able radiologically; the ‘hypertrophic’ (usually 
hinge joints,) shows large osteophytes, bone sclero- 
sis, and all evidence of new bone production; the 
‘ atrophic ’ type (commonly ball and socket joints), 
merely shows osteoporosis and the resorption of the 
articular ends of the bones forming the joint. In 
either case, an effusion, which varies in amount, is 
present, and complete absence of pain is a striking 
feature. Examination of a typical case, following 
the routine which should be adopted for all joints, 
comprises : 

(i) Inspection . — The joint is distended, and if 
the effusion is generous, it assumes the position of 



greatest capacity. In advanced cases the joint is 
obviously disorganised (fig. 336). 

(ii) Palpation . — The presence of fluid is con- 


Fig. 336. — Charcot’s 
disease of the right knee. 

{Dr. Worster-Drought , London ) 


firmed, and in hypertrophic cases irregular masses of bone are readily 



Fig. 337. — Charcot’s knee joint. 
Hypertrophic type. 


palpable. Bursa: which communicate with 
the joint, such as the psoas or semimem- 
branosus bursa, are sometimes distended. 

(iii) Movements . — Soft crepitus is usually 
noticed, and the laxity of the capsule and 
ligaments allows an abnormal range of move- 
ment. The patient will often astonish the 
inexperienced observer by the way he can 
walk without pain on a joint which is com- 
pletely disorganised and threatening to sub- 
luxate. 

(iv) Measurement . — Shortening of the limb 
may occur owing to absorption of bone, and 
some degree of muscular wasting may result 
from disuse. 

(v) Radiograph . — Irregular masses of bone 
are seen in the hypertrophic variety (fig. 337). 


Jean-Martin Charcot, Physician at the Salpiiriire, Parts. 




A SHORT PRACTICE OF SURGERY 


284 

The atrophic type will show irregular and eventually almost complete 
absorption of the articular ends of the affected bones. 

(vi) General Examination. — A Charcot’s joint can present itself as the 
first cause of a tabetic patient seeking treatment. Lightning pains, Rom- 
berg’s sign, ataxia, or other symptoms are usually present, while examination 
commonly reveals Argyll-Robertson pupils and loss of tendon reflexes, 
particularly the knee and ankle jerks. Deep pain sense is lost, as can be 
tested by squeezing the tendo Achillis. 

Treatment consists in supporting the joint by a suitable appliance, e.g. 
a knee brace or a walking caliper. Arthrodesis of the knee is the obvious 
solution of the unstable Charcot knee joint, but it is notoriously difficult to 

obtain osseous union in tabes dorsalis. 

2. Syringomyelia is due to glioma- 
tous degeneration round the central 
canal of the spinal cord, and usually 
occurs in the lower cervical region. 
Joint complications occur in about 15 
per cent, of cases of syringomyelia, and 
closely resemble the Charcot’s joints des- 
cribed above, except that the arm is more 
often affected than the leg (80 per cent.) 
(fig. 338). The shoulder is most fre- 
quently attacked and, as with ball-and- 
socket joints, is of the atrophic type. 

Examination of the patient often reveals 
other evidence of syringomyelia, such as : 

( a ) Dissociation of Sensation in the Hands . — 
The sensibility to pain and variations of tem- 
perature are lost, but tactile sensation and muscular sense remain. Owing to dis- 
turbed sensation, slight injuries, notably cigarette bums, occur unnoticed. 

(£>) Trophic Changes. — Wasting occurs of all the muscles of the hand, and later 
the forearms. Also the tissues are more prone to injury, and healing is delayed. 
Eventually the soft tissues and finally 
the phalanges become absorbed (fig. 

339 ). 

(c) Scoliosis is sometimes present, 
owing to asymmetrical irritation of 
the pyramidal tracts and unbalanced 
action of the spinal muscles. 

(d) Unequal pupils , due to asymmet- 
rical irritation of the oculo-pupillary 
fibres, which pass down the cervical 
cord, and leave it in company with the 
first dorsal nerve, passing thence via 
the rami communicantes to the in- 
ferior cervical sympathetic ganglion, 
and along the carotid sheath and oph- 
thalmic artery to the ciliary ganglion. 

(e) Spasticity of the legs, due to pressure on the pyramidal tracts. 

Syringobulbia, as evinced by hoarseness and dysphagia, may subsequently develop. 

Treatment of the joint condition entails adequate support, pressure being care- 
fully guarded against, as owing to insensitiveness to pain, pressure sores are par- 
ticularly liable to occur. 

Moritz Romberg, 1795-1873. Professor of Medicine in Berlin. 

Douglas Argyll-Robertson , 1837-1909. Ophthalmic Surgeon , Edinburgh Roval Infirmary. 

Augustin Marie Morvan , 1819-1897. A Physician of Lannelis, Finis tire, France. 
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Fig. 339. — Trophic loss of the fingers, due to 
. syringomyelia. Morvan type. 



Fig. 338. — Neuropathic joint of 
syringomyelia. Atrophic type. 
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Other Lesions of the Nervous System 

Long-standing impairment of the trophic innervation of a limb is followed 
>y changes in the small joints of the hands and feet. Such causes include 
.pina bifida and peripheral nerve lesions, e.g. injury, neuritis, or leprosy. 
Jf particular interest are the occasional cases of neuropathic arthropathy 
produced by diabetic neuritis . These diabetic neuro-arthropathies most 
commonly affect the foot and ankle (i.e. distal part of the extremity). 

HYSTERIA (syn. MIMETIC JOINTS) 

Disability in connection with a joint sometimes occurs in patients of hysterical ten- 
dencies, and is most commonly seen in adolescent or young adult females. The 
history in some cases is suggestive, in that the onset follows some emotional crisis, or 
mimicry of some joint condition seen in another patient. The larger joints are usually 
affected, the commonest being the hip, knee, and ankle. There is usually a bizarre 
quality about the gait and behaviour which does not occur in the known patterns off 
organic disease. 

An especially marked example is ‘ hysterical inversion of the foot/ The patient 
walks on the outer border of the foot — the condition coming on quite suddenly in a 
patient otherwise in normal health. 

The more important clinical features are as follows : 

(a) Inspection . — The limb is often in an extreme position which is unusual for any 
early pathological condition, e.g. in the case of the hip joint the thigh may be markedly 
flexed, adducted, and inverted. Wasting of muscles, if any, is slight, and is due to 
disuse. 

0 b ) Palpation . — Gentle palpation may appear to cause intolerable pain, but if the 
attention is distracted, considerable pressure will pass unnoticed. Otherwise no 
abnormal features are discovered. 

(c) Movements . — All movements are restricted, and if the patient is requested to 
move a joint, both the group of muscles which carry out the movement, and also the 
antagonistic muscles, are contracted, so that the limb is rigidly fixed. This pheno- 
menon can easily be appreciated by palpation of the muscles, while the patient attempts 
to carry out the desired movement. 

(d) Radiograph. — In long-standing cases disuse atrophy of bone occurs, as is shown 
by thinning of the compact layer, and loss of density of the cancellous tissue owing to 
absorption of calcium salts. 

(e) General Examination. — Other hysterical manifestations will probably be found, 
such as globus hystericus, anaesthesia of the palate, and glove or stocking anaesthesia. 

Treatment. — Psycho-analysis might be employed in order to correct the abnormal 
mental outlook. Symptomatic treatment directed to the joint includes encourage- 
ment regarding movements, or an anaesthetic is given, and the position of the joint 
altered. 


CHRONIC ARTHRITIS 

Chronic arthritis can be classified as follows: (1) Tuberculous. (2) 
Gummatous. (3) Rheumatoid. (4) Osteoarthritic. 

Tuberculous arthritis originates either in the synovial membrane or in 
the bone. In the knee and elbow, the disease usually first attacks the 
synovial membrane, whereas in other joints, notably the hip, the initial focus 
of infection is generally in the adjacent bone. In children synovial disease is 
commoner than in adults. 

Four types of tuberculous arthritis are recognised but only the first two 
are important: 

(i) Synovial . — Characterised by oedema and infiltration of the synovial 
membrane and periarticular tissues, giving rise to the typical ‘ white 
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swelling’ (fig. 340). The synovial membrane becomes 
thickened and succulent, and subserous tubercles appear. 
Gradually the normal structure is lost, and the mem- 
brane becomes converted into granulation tissue. Bone 
destruction is not a prominent feature in synovial disease, 
and though abscesses may form they are not as common 
as in the ‘ osseous ’ type of focus. 

(ii) Osseous. — The infection commences in the bone 
adjacent to the joint and extends into the joint by the 
continuous invasion of the intervening tissue. This type 
is more insidious than the synovial type, and symptoms 
are usually present before clinical signs are obvious. 
Thus, in a child, an osseous focus in the neck of the femur 
or in the roof of the acetabulum may cause a limp and 
mild discomfort, yet the child may have a full range of 
passive movement, without spasm, when examined. In 
the later stages, when the osseous focus has invaded 
the joint, there is extensive bone destruction, abscess formation, and even 
pathological dislocation. 

(iii) Caries sicca is seen most commonly in the shoulder joint (p. 295) . 

(iv) Hydrops. — Excess of fluid is a rare occurrence in tuberculous arthritis 
because the main bulk of a swollen tuberculous joint is the thickened synovia, 
but occasionally the knee joint becomes distended with fluid containing 
fibrin, which is later converted into flat, oval objects, referred to as ‘ melon- 
seed bodies ’ (fig. 368). Most commonly the * hydrops ’ of the knee has 
negative histological features and the aetiology is obscure. It is rare and 
often symptomless and must be distinguished from Clutton’s joint (p. 282). 

Clinical Features. — Symptoms. — Tuberculous arthritis presents an 
insidious onset, aching after use and stiffness following rest being early 
symptoms. Pain is not severe, but sudden strains and twists are deliberately 
or subconsciously avoided. When erosion of cartilage has occurred, ‘ start- 
ing pains ’ are characteristic, and occur just when the patient is dropping off 
to sleep. They are due to relaxation of the muscles which guard the joint, 
so that slight movement between the articular surfaces causes friction between 
the exposed and sensitive bones. Swelling of the joint is sometimes noticed 
by the patient, and is due to oedema of the synovial membrane and periar- 
ticular structures. 

Some deterioration of the general health is to be expected, and the tem- 
perament of a child may completely alter, so that happiness and con- 
tentment give way to peevishness and fretfulness. 

Signs. — Following the routine which always should be adopted for the 
examination of joints, we find : 

(a) Inspection. — Both extremities are exposed, and the position of the 
affected limb is observed. Deformity in the early stages is due to the position 
of ease which the joint automatically assumes ; later, more marked deformity 
results from disorganisation. Swelling of the joint is due to thickening of 
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Fig. 340. — 
Tuberculous dis- 
ease of the ankle 
joint. 
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<he synovial membrane by the granulomatous tissue so characteristic of the 
.uberculous process. The swelling fades away above and below the joint 
and is characteristically spindle-shaped. This spindle-shaped or globular 
swelling (seen very well in the knee) is accentuated by the marked wasting 
of the associated muscles, which is an important and characteristic feature 
of a tuberculous arthritis (fig. 341). In a case suspected to be an early 
tuberculous arthritis of the knee, the presence of good thigh muscles would be 
strongly against the diagnosis. The whiteness of the overlying skin is due to 
pressure of the oedema emptying the cutaneous capillaries, and this ‘ white 
swelling’ thus stands in marked 
contrast to the pink or red blush 
which is to be expected in 
pyogenic infections. It is to be 
noted that, though white in ap- 
pearance, an active tuberculous 
joint is still warm to the touch. 

This should not be confused Fig. 34 T - — Tuberculosis of the left knee joint, 
with the ‘ cold abscess ’ which showing flcxion > swellmg ’ and wasting of muscles ‘ 
often accompanies an acute tuberculous arthritis. A cold abscess is cold 
(i.e. ordinary body temperature, not warmer) to the touch and the overlying 
skin is not reddened. 

In the later stages abscesses and sinus formation are apt to occur. 

(1 b ) Palpation. — An active joint will be unduly warm to palpation. A some- 
what boggy or doughy thickening of the synovial membrane will be detected 
if this structure is sufficiently superficial. This doughy thickening of the 
synovia of the joint, together with the wasting of the muscles above and 
below it, may give the false impression that the bone-ends arc actually 
enlarged. One characteristic of tuberculous disease is that all bony land- 
marks are usually somewhat obliterated by the synovial thickening. 

(c) Movement. — The patient is requested to move the joint as far as 
possible in all directions, and it will be noted that active movements are 
limited in all directions. 

The surgeon then puts the sound limb through its full range of movements, 
in order to gain the confidence of the patient, and also to ascertain the degree 
of mobility present in that individual patient. The passive movements of the 
affected limb are then tested, if possible while the patient’s attention is 
diverted. In cases of tuberculous arthritis, active and passive movements are 
limited in all directions owing to protective spasm of muscles. 

(d) Measurement. — The presence of muscular wasting is confirmed, and 
the amount of shortening, due to lack of growth or disorganisation of the 
joint, is estimated. 

(e) X-ray changes. — Three types of change, singly or associated, are seen 
in tuberculous arthritis : 

(i) Generalised, osteoporosis due to disuse and hyperemia. This can exist without 
any destructive changes, and is, in fact, the ordinary radiological appearance of a 
tuberculous synovitis. 
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(ii) Loss of Bone Pattern. — This is the so-called ‘ ground-glass ’ appearance in 
which the sharply defined outline of the cancellous trabeculae is lost, as though the 
film were seen through ‘ ground glass In the early cases the bones retain their 
normal outline so that true destructive changes are not obviously present. In more 
advanced cases the outline of the individual bones may be lost (fig. 342). This 
means that the individual bones are surrounded by granulation tissue which has 

eroded the thin shell of subchondral bone which normally 
gives them their clear-cut radiographic outline. 

(iii) Gross Destruction. — Here large parts of the bone- 
ends are destroyed on both sides of the affected joint. 

(/) General Examination. — Evidence of tuber- 
culous trouble in other organs, either active, latent, 
or healed, may be discovered. 

(g) Special Tests. — The erythrocyte sedimentation 
rate is increased. A negative tuberculin test is useful 
in excluding tuberculosis in children and sometimes 
it is helpful in young adults. Examination of pus 
aspirated from an associated abscess will often 
establish the diagnosis either by the direct staining 
of a smear, or by culture or guinea-pig inocu- 
lation. 

Lymph-node and Synovial Biopsy. — Excision and microscopical examination 
of a regional lymph node shows invasion by Mycobacterium tuberculosis in a 
significant number of cases. Since the advent of streptomycin the danger of 
causing a sinus by direct biopsy of the synovial membrane of a tuberculous 
joint has become negligible, and lymph node biopsy is being replaced by the 
more certain method of direct synovial biopsy. 

In suspicious cases the patient should be confined to bed as a therapeutic test and 
the joint immobilised. Mild toxic affections (such as may be associated with ton- 
sillitis), or slight effusions due to injury, will rapidly respond, but a tuberculous lesion 
will do so less quickly. A tuberculous joint may improve quickly under rest, but it 
will relapse as soon as normal use is permitted. 

Differential Diagnosis. — The diagnosis of a typical tuberculous joint 
causes no difficulty, but less typical cases may be confused with the following 
conditions : rheumatoid arthritis in a single joint, infective arthritis, 
haemophilic joints (p. 76). 

Diagnostic Triad. — When considering the possibility of hip symptoms 
being due to an early tuberculous arthritis, a useful diagnostic triad, taught 
for many years by Sir Harry Platt, concerns the most likely cause of hip 
disease at different age groups : 

o- 5 Congenital Dislocation 
5-10 Perthes Disease 
10-15 Slipped Epiphysis 

Tuberculosis can start at any age, but these three diseases rarely occur 
outside these age groups. Perhaps the only exception to this rule is when 
Perthes disease starts in a congenital dislocation under treatment. 

Sir Harry Platt . Contemporary, Emeritus Professor of Orthopeedie Surgery » University of Manchester. 

Oeorg Clemens Perthes , 1869-1927. Professor of Surgery at Tubingen, Germany . 



Fig. 342. — Tuberculosis 
of the wrist joint. 
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Natural History. — (i) Resolution. — Restoration of complete movement 
robably never occurs after a tuberculous arthritis, but after synovitis in 
hildren a considerable degree of painless 
novement is sometimes regained. This is 
particularly the case in the knee joint, where 
synovitis without destructive arthritis is 
common. Even here, in later life the 
damaged joint may become the site of 
osteoarthritis, and a late arthrodesis may 
then be necessary. 

(ii) Fibrous ankylosis is the natural end- 
result of a healed tuberculous arthritis. If 
the fibrous ankylosis is very firm, it may 
function almost as well as a bony anky- 
losis — in which case it is called a ‘ sound ’ 
fibrous ankylosis. If considerable move- 
ment persists, it is likely to become pain- 
ful at a later date and to show defective 
function, even in the absence of reactiva- 
tion — in which case it is called an ‘ unsound ’ fibrous ankylosis and arthro- 
desis is to be advised. 

(iii) Bony ankylosis, apart from surgical intervention, only occurs spon- 
taneously in a case of tuberculous arthritis as a result of secondary infection, 
which gains entry to the joint along sinuses formed by abscesses bursting 
through the skin (fig. 343). There is one important exception to the rule 
that a tuberculous arthritis only heals spontaneously by fibrous ankylosis; in 
tuberculous caries of the spine the vertebral bodies commonly heal by osseous 
fusion. 

(iv) Cold Abscess. — This almost invariably accompanies bone destruction 
by tuberculosis. 

(v) Pathological Dislocation. — This frequently follows bone destruction and 
is rendered likely by muscular contractions with the joint in a position of 
deformity. 

(vi) General Dissemination. — Acute miliary tuberculosis occasionally occurs 
as a result of blood-borne infection, particularly if the general resistance of 
the patient is undermined by any debilitating condition. This complication 
was in the past, prior to chemotherapy, a common cause of death in children, 
and tuberculous meningitis was often the final phase of the clinical picture. 

(vii) Toxcemia . — If sinuses occur and prolonged suppuration follows, 
toxaemia is likely, and if of sufficiently long duration amyloid disease may 
develop. Amyloid disease is prone to occur if the hip is involved, for such 
a mutilating procedure as amputation through that joint is naturally dreaded 
and postponed by the patient. 

Prognosis depends upon the following factors 

(i) Age of Patient . — In general, though the cause of severe crippling, tubercu- 
lous arthritis is not fatal in childhood. In adult life the disease is much more 
serious and the prognosis is very bad when starting in the elderly. 



Fig. 343. — Bony ankylosis ofthe 
hip joint with adduction of the femur, 
and a ‘travelling acetabulum’. Re- 
sult of secondary infection super- 
imposed on a tuberculous arthfitis. 
{London Hospital Museum .) 
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(ii) Family History. — Lack of resistance appears to be a familial characteristic, and 
when the disease occurs in a member of a tuberculous family the prognosis is less bright. 

(iii) The Stage of the Disease. — Cases which are diagnosed in the early stages and 
which receive appropriate treatment are more likely to make a good recovery than 
those which have been neglected. 

(iv) The Presence of other Tuberculous Foci. — If pulmonary or renal complications 
exist, the outlook is not good. A second osseous lesion is less serious than an 
osseous lesion combined with a visceral lesion. 

Treatment. — Genbral treatment in a suitable centre is instituted 
without delay, and maintain ed until the condition is assumed to be cured. 
Fresh air, natural and artificial sunlight, suitable food, and cheerful surround- 
ings are all of great importance. Of all these, the continuous exposure to 
fresh air is the most important. Children continue their education and 
adults are employed in occupational therapy. Streptomycin is a powerful 
agent in the treatment of osseous tuberculosis, combined with P.A.S. and 
I.N.A.H. (p. 23). Streptomycin undoubtedly allows the surgeon to operate 
successfully on many cases of tuberculous arthritis, which in the past would 
never have been suitable for surgical intervention or, if they had been 
operated on, would have broken down and developed tuberculous sinuses. 
Antibiotics have substantially reduced the annual mortality rate in sanatoria 
by clearing up the profusely discharging sinuses caused by secondary infec- 
tion. Many cases of osseous tuberculosis died of miliary tuberculosis and 
meningitis, but these complications, thanks to streptomycin, have been sub- 
stantially reduced in frequency. 

The response to general treatment is judged by the fall of temperature 
and pulse-rate, absence of night sweats, increase in weight, rise in blood 
count, and the fall of the blood sedimentation rate. The fall of sedimentation 
rate does not run closely parallel with cure, and return to a normal level is often 
delayed. 

Local Treatment. — Three phases are distinguished in the classical treat- 
ment of tuberculous joints, but since the use of antibiotics these phases are not 
so rigidly adhered to as formerly. 

Phase 1 . — Bed rest, with splintage, until quiescence is established (six 
to twelve months average — may be more). 

Phase II. — Ambulant treatment in splints of leather and steel (may con- 
tinue indefinitely, patient wearing splint the rest of his life). 

Phase III. — Arthrodesis (here the fibrous ankylosis, resulting from the 
natural * healing ’ of a tuberculous arthritis, is made permanently stable by 
being converted into an osseous ankylosis by operative intervention). 

Phase I consists of immobilisation of the joint, with aspiration of abscesses 
to prevent the spontaneous discharge of a cold abscess, and thereby to fore- 
stall a sinus with the serious complication of secondary infection. 

The limb is immobilised in the optimum position until some six months 
have elapsed after the last sign or symptom has disappeared. The actual 
length of time for which treatment should be continued, after the disease is 
apparently stationary, depends on the general condition of the patient, local 
response to treatment, including X-ray appearances, and the actual joint 
affected. The hip joint and spine in particular require prolonged fixation, 
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j one year’s further treatment is usually advisable after the disease is 
parently stationary. 

If the limb is in an unsuitable position when first seen, e.g. considerable flexion of 
? knee joint, then the deformity is usually overcome by weight traction which is 
.plied in the line of die bone below the affected joint. Cases with slight deformity 
ten respond to a period of rest in bed, which results in disappearance of some of the 
uscular spasm, and permits the joint to be placed in the correct position. Occa- 
onally a single forced manipulation under anaesthesia followed by plaster fixa t um 
, permissible. 

Immobilisation is obtained by means of an appliance or apparatus specially 
suited to the part. For the hip joint a Jones’s abduction frame, which fuses 
the spine and hip joints, is commonly applied. For the knee joint lie 
Thomas’s knee splint is used with skin traction . For the ankle a metal talipes 
shoe is usually preferred to plaster. The spine is treated either in a plaster 
bed with a turning case or on a Thomas’s spinal frame. The shoulder is 
treated in a spica 1 , and the elbow and wrist in either plaster or blocked leather 
supports. 

Signs of Quiescence. — Quiescence is judged by local signs. The patient nAay 
look and feel very well even after only three months of convalescent therapy, but (he 
tests for quiescence are made on local phenomena : 

(a) Absence of heat. 

lb) Absence of abscess formation. 

(e) Absence of muscle spasm. 

( d ) Absence of swelling, often shown by reappearance of loose skin which can be 
picked up from the subjacent joint. 

(e) Absence of further destructive signs in the X-ray (i.e. not necessarily signs 
positively indicative of healing). The absence of further destruction after six months 
is presumptive evidence of the start of healing — which is what quiescence means. 

Phase II. — Here the patient is allowed out of bed in an ambulant splint : 
back support for a spine, leather hip-spica for a hip, caliper splint for a knee, 
block leather or plaster splint for shoulder, elbow, and wrist. 

Some patients may retain these appliances permanently— especially if they 
have other lesions, such as renal or pulmonary disease, which make them 
unsuitable for operative treatment. 

Phase III. — Surgical intervention (arthrodesis) is indicated when the disease 
is quiescent. 

Surgery since Antibiotics. — The introduction of streptomycin has radi- 
cally altered the classical management of bone and joint tuberculosis. It is 
now possible to operate within three or four weeks of admitting a patient to 
hospital. The objective of treatment is no longer to cure the joint always by 
rendering it stiff. Synovectomy can often enable joint movement to be re- 
tained if bone destruction initially was absent in the radiograph. If the radio- 
graph initially showed destruction, there may be no point in attempting to 
retain movement because osteoarthritis will inevitably develop after a number 
of years. In these cases antibiotics may permit arthrodesis to be performed 
within a few weeks of admission to hospital. 

Amputation is now rarely needed in the treatment even of advanced tuber- 
culous arthritis. 


1 Spies, Latin = an ear of com, the individual grains of which overlap each other. 
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TUBERCULOSIS OF SPECIAL JOINTS 

Sacro-iliac. — Owing to vagueness of the early symptoms and late appearances o: 
definite signs, the correct diagnosis is often delayed. A local ache, vague sciatica, 
and sometimes a slight limp are the earliest slight symptoms. The condition should 
always be remembered in the differential diagnosis of the common complaint oi 
sciatica. When the disease is established, pressure on the iliac crests causes pain. 
A radiograph confirms the diagnosis. 

Treatment necessitates operation as soon as the condition is quiescent; oblitera- 
tion of the joint causes no disability, and removal of diseased tissue and fixation of the 
joint favour a cure in the shortest possible time. Access is gained by removal of 
the posterior superior spine and adjacent iliac crest. Tuberculous granulation tissue 
and diseased bone are removed with a sharp spoon and gouge, and a bone graft or 
peg is driven through the bones so as to bridge the joint. 

Hip . — The disease usually commences in bone, either in the under- 
surface of the neck of the femur or in the acetabulum. 

Early symptoms include a limp, and pain commonly referred to the knee 
joint by the geniculate branch of the obturator nerve. 

During the first stage of this condition the joint is held in the position of 
ease, i.e. flexed, abducted, and everted. The abduction gives rise to apparent 
lengthening of the limb. As the joint becomes more painful, the patient is 
increasingly inclined to assume a recumbent position, during which the 
patient lies on the sound and painless hip. Thus in the second stage the 
affected joint gradually becomes adducted and inverted, and flexion becomes 
more marked (fig. 344). Owing to adduction, the limb now is apparently 

shortened. The third stage corresponds with 
m , £&§» the start of articular disorganisation, including 



Fig. 344. — Tuber- Fig. 345. — Active tuberculosis 

culosis of the left hip, of hip in child — * wandering 

second stage. The acetabulum \ 

arrow indicates a peri- 
articular abscess. 

absorption of the femoral head and acetabular cavity (fig. 345). The 
position of adduction, flexion, and inversion encourages the head of the femur 
to press more strongly against the dorsal lip of the acetabulum than into 
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: central depths of the socket as occurs in the normal or 
ducted position of the hip. Absorption of bone, com- 
ned with continuous pull of spastic muscles, results in 
‘ travelling acetabulum ’ in which the dorsal lip of 
ie acetabulum is eroded to allow the head of the femur 
i escape on to the dorsum ilii, i.e. * pathological disto- 
rtion’. During the third stage disorganisation of the 
,oint leads to true shortening of the limb, in addition to 
die apparent shortening due to adduction (fig. 346). 

Differential Diagnosis. — Early acute slipped epiphysis 
with super-added spasm may cause confusion, but a week or 
*0 in bed results in disappearance of the spasm, after which 
the typical signs of unmasked coxa vara become evident 
(p. 337). Conditions as spasm of the psoas (from a chronic 
appendix abscess) and tuberculosis of the gluteal bursa also 
must be considered. ; 

The Thomas Test for Fixed Flexion Deformity. — When a patient with a fix^d 
flexion deformity of the hip stands erect, he is able to bring the knee of the affected 
limb to the side of the normal knee by tilting his pelvis and so producing a markfed 

lumbar lordosis. This same concealment 
of a flexion deformity occurs when the 
patient lies in bed with both knees side 
by side. It is to reveal this concealed 
deformity in bed that H. O. Thomas first 
described his test, which is carried out in 
this way : place one hand under the 
lumbar spine to assess the amount of 
lordosis existing between the back and the 
surface of the bed or couch ; take hold 
of the normal leg and flex the knee and 
hip as much as is necessary to flatten the 
lumbar lordosis. In this position the 
diseased hip will assume its true position, 
and if a flexion contracture is present the 


Fig. 346. —Tub- 
erculosis of the left 
hip, third stage, v 



Fig. 347. — The Thomas Test for flexion 
contracture in the hip. 


knee of the diseased side will rise from the bed, and the angle between the thigh 
and the horizontal will be the amount of fixed flexion deformity (fig. 347). 


Treatment is conducted along the lines already prescribed. Deformity 
is corrected, usually by weight traction, and then a Robert Jones’s frame 
fitted and later a plaster hip-spica. When the disease is quiescent, either 
arthrodesis is performed, or a blocked leather hip-spica fitted if for any 
reason operation is contraindicated. 

Operative measures such as arthrectomy or excision of the head of the 
bone are obsolete, as excellent results are obtained by a fusion operation, e.g. 
extra-articular arthrodesis. 

Extra-articular Arthrodesis . — Firm ankylosis in good position is the best result 
which can be expected, time is saved and this result obtained more certainly by 
arthrodesis. Extra-articular techniques are often preferred to intra-articular opera- 
tions in tuberculosis, but experience with streptomycin now indicates that intra- 
articular procedures can be used with relative impunity. 

The technique of hip fusion known as the ischio-femoral arthrodesis (Brittain) is 
probably the one most extensively used for tuberculosis of the hip. In children it 
*s certainly a highly satisfactory procedure. It is an extra-articular method and com- 
bines a subtrochanteric osteotomy (which allows a fixed deformity to be corrected) 

Hugh Owen Thomas , 1834-1891. who practised as a bone setter in Liverpool. 

\ tr Robert Jones, 1858-1983. Surgeon, Royal Southern Hospital, Liverpool. 

A, Brittain , 1904-1954. Orthopedic Surgeon, Norfolk and Norwich Hospital. 
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with a tibial bone graft which thus short-circuits the hip joint (fig. 348;. Under the 
protection of the bone graft the diseased hip frequendy undergoes spontaneous 

osseous fusion with complete disappearance of all 

■ tuberculous cavities. 

In a very small number of cases where sup- 
puration persists and the patient’s life is in danger 
a disarticulation of the hip may be indicated. 

Knee. — The knee joint is commonly 
affected by tuberculous disease, and the diag- 
nosis is, as a rule, not difficult. In neglected 
cases the position of * triple deformity ’ will 
occur, which consists of flexion, external 
rotation, and backward subluxation of the 
tibia, the latter occurring when the cruciate 
ligaments have become softened and destroyed. 
Arthrodesis of the knee joint yields good results 
provided bony ankylosis is obtained. 

The technique most widely used for arthrodesis 
Fig 348 —Brittain’s ischio- t ^ ie knee is probably that of compression arthro- 
femoral, extra-articular arthrodesis de sis. This is an intra-articular method in which 
of the hip. the articular surfaces are sawn away to give flat 

surfaces of cancellous bone which are then pressed 
firmly against each other by transfixing the femur and tibia, above and below the 
joint level, by transverse stainless steel nails (fig. 355). The outer ends of these 
nails are approximated by means of special clamps. Under these conditions union 
occurs in six weeks and consolidation is complete in three months. 

Ankle. — Tuberculous disease of this joint usually commences in the 
synovial membrane. Puffiness first appears under the extensor tendons, and 
later at the sides of the Achilles 1 tendon. 

Arthrodesis is most commonly performed through an incision on the outer side of 
the joint, and a sliding bone graft from the tibia is inserted into the talus. In advanced 
cases with multiple sinuses, amputation is indicated, and should be performed at the 
modem site of election, i.e. about 5 inches (12-5 cm.) below the upper end of the tibia. 

Shoulder. — On examination, wasting of the deltoid muscle is obvious 
(fig. 322), and the arm is held against the chest wall. Movements are all 
limited, and pain is produced when they are attempted. Treatment con- 
sists in fixation of the joint in 45° of abduction, and care must be taken to 
observe that true abduction is obtained as distinct from apparent abduction 
due to rotation of the scapula. 

Following routine principles, arthrodesis is advisable when the disease 
is quiescent but, on the other hand, a sound fibrous ankylosis of the shoulder 
following the natural healing of tuberculosis in a sedentary worker need 
not always be arthrodesed because it has to take very little strain (unlike 
the weight-bearing joints). In women good results can sometimes be 
obtained by excision of the shoulder joint because a stiff shoulder makes it 
difficult for a woman to dress or arrange her hair. 

1 Achilles, the Greek hero. It is said that his mother held him by the ankle in order to dip 
him in the river Styx which, according to Greek mythology, separates this world from the 
next. 
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It is erroneously stated in most text-books that the commonest form of tuberculous 
.sease of the shoulder is ‘ caries sicca’. This is not so ; cold abscesses form round the 
iberculous shoulder joint quite as often as round any other joint. The term ‘ caries 
cca ’ is a relic of the era before X-ray examination, and the very common ‘ frozen 
loulder ’ in those days was probably diagnosed as ‘ dry caries ’. In modern times 
:te error is quite the reverse: there is a danger of the occasional ‘ caries sicca ’ being 
1 iagnosed as a ‘ frozen shoulder ’ and treated by repeated manipulations and active 
xercise. X-ray examination will easily distinguish, because the term ‘ caries ’ means 
hat destructive changes will be seen in the X-ray, whereas in ‘ frozen shoulder ’ the 
X-ray is normal. 

Elbow. — In this joint the disease usually commences in the synovial 
membrane. The arm becomes weak and aches after use, and a doughy 
swelling appears on either side of the triceps tendon. Fixation is obtained 
by a plaster-of-Paris cast. Abscesses usually appear posteriorly. Arthio- 
desis is usually advised, though excision can give a satisfactory result with 
a mobile elbow if the patient is not faced with heavy work. s 

Wrist. — This joint is not uncommonly affected in elderly patients. 
Carpal bones are readily destroyed, and abscesses appear under the exten|or 
tendons on the back of the wrist. In elderly patients the wrist frequently 
demonstrates the curious condition of ‘ senile tuberculosis’, in which an 
appearance of gross destruction, getting neither better nor worse over a 
period of years, can be present without any signs of systemic ill-health. 
However, as a rule the onset of tuberculosis in the elderly is a serious con- 
dition; patients who develop tuberculosis of the spine or the hip after sixty 
have a very poor chance of survival. 

RHEUMATOID ARTHRITIS 

is seen in both sexes but most commonly in 
young females and commences in the small 
joints of the hands and feet. It gradually 
spreads to the large joints, thus causing 
progressive crippling, until the patient may 
become almost helpless. It is still of un- 
known aetiology and in the past was attrib- 
uted to toxic absorption from septic foci. It 
is a systemic disease affecting the collagenous 
part of the locomotor system and it is 
thought to be one of the auto-immune group 
of diseases. During the earlier stages of the 
condition bouts of pyrexia occur periodi- 
cally, associated with sweating, tachycardia, 
and exacerbations of pain and swelling in 
the affected joints. Fibrosis and contraction 
of ligaments gradually occur, and eventually 
the fingers become flexed and the hand fixed 
in a position of ulnar adduction (fig. 349). This disease is apt to run a painful 
course to more or less complete crippledom. 

Rheumatoid arthritis starting late in life often has not the acute systemic 



Fig. 349. — Typical rheumatoid 
arthritis of the hand. 
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disturbance associated with this polyarthritic condition in early adult life. 
In both cases the activity of the disease is clearly shown by the blood sedi- 
mentation rate, which is markedly elevated in this condition. A typical level 
of E.S.R. from active rheumatoid arthritis is 40 mm. in the first hour 
(Westergren). 

Still’s disease is a similar condition occurring in children, usually as they 
approach the second decade. In addition to joint changes, splenic and 
lymphatic enlargement and lymphocytosis are also associated. 

Treatment. — Because the nature of rheumatoid arthritis is unknown, the 
treatment is empirical and symptomatic. Gold injections seem to improve a 
small but significant number of the cases who can tolerate the treatment. The 
great difficulty the patient experiences in carrying out the simplest household 
duties results from the pain and spasm associated with disorganised joints, 
and this can be controlled to a certain extent by very heavy doses of aspirin. 
Joints can be supported with bandages or plaster splints, and in some cases 
comfortable fibrous ankylosis can be brought about by prolonged splintage. 
Treatment is mainly directed to prevent deformity. 

Rheumatoid arthritis offers a limited scope for surgery, but in a few cases 
the correction of fixed deformity by osteotomy, or capsulotomy of flexed 
joints, may be of value. Very painful arthritis of the knees can be relieved 
by arthrodesis, but arthrodesis is not of much value in other joints affected 
by rheumatoid arthritis. 

ANKYLOSING SPONDYLITIS (tyn. MARIE-STROMPELL, 
SPONDYLOSE RHIZOMYELIQUE) 

This is a crippling disease which seems to have some features in common 
with rheumatoid arthritis, but which forms a distinct clinical entity. 

The disease is essentially a process of ossification of the ligaments and 
capsular ligaments of joints, which results in complete bony ankylosis of the 
great central articulations of the body (unlike rheumatoid arthritis which is 
not specially an ankylosing state and which affects the small joints of the distal 
extremities first). Whereas rheumatoid arthritis affects mainly females, 
ankylosing spondylitis is more common in men, starting in early middle life. 

The articulations most affected, in order of frequency, are sacro-iliac 
joints, spine (from below upwards), hips, costal joints, and shoulders. 

In addition to bony fusion of these joints, the spine becomes flexed so 
that eventually the unfortunate patient is literally bent double and is forced 
to seek help when he can no longer see in front of himself no matter how 
much he may try to look upwards. 

In the early stages of the disease, attacks of pain may simulate ‘ fibrositis ’, 
but suspicion will be aroused if the stiffness of the back persists when the 
exacerbations of pain have subsided. Frequently, continuous bone ache is a 
very disturbing symptom. 

X-ray will establish the diagnosis by the complete bony obliteration of the 
sacro-iliac joints and by the presence of ossification of the spinal ligaments 
(* bamboo spine ’, figs. 350 and 351). 

A If Westergren , Contemporary. Professor of Medicine , Stockholm. 

Sir Frederick Still , 1868-1941. Physician , King's College Hospital and Hospital for Sick Children , London. 

Pierre Marie, 1863-1940. Professor of Neurology, Hospice de Bid ire , Paris. 

Ernst Adolf Gustav Gottfried Strtimpell, 1853-1926. Professor of Medicine, Leipzig. 
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The patient often looks ill and is usually ill-nourished. In active disease 
ie E.S.R. is usually elevated to 40 mm. (Westergren) in the first hour. 
Treatment. — There is no specific treatment for this distressing condition, 
ortunately the less severe cases often * bum themselves out ’ before the full 


Fig. 351. — Ankylosing spondylitis: fusion of 
sacro-iliac and hip joints. 

picture of spinal ankylosis in gross deformity is reached. Severe cases often 
succumb to chest complications as a result of the ankylosis of the thoracic 
cage. 

Deep X-ray therapy to the spine seems to be of real value in a significant 
number of cases and is worth while as far as the relief of spinal pain is con- 
cerned. Beyond this, surgery can only offer splintage to prevent further 
deformity, or osteotomies to correct established deformity, and arthroplasty 
to release ankylosed hip joints. 

Spinal osteotomy is occasionally useful in order to correct gross cases of rigid flexion 
deformity of the spine, thereby improving the patient’s unfortunate lot. 

OSTEOARTHRITIS 

Osteoarthritis is quite unlike rheumatoid arthritis both clinically and 
pathologically. It seems to be mainly a mechanical ‘ wearing out ’ of a 
joint and is not associated with any systemic disturbance. It is generally a 
monarticular lesion (unlike rheumatoid arthritis) and occurs mainly in the 
weight-bearing joints. It affects patients in late life, and more commonly 
the hips or knees than the small joints of the distal extremities. Almost all 
elderly subjects have some degree of this condition in hips, spine, or knees 
even in the absence of symptoms and merely as the natural result of the ageing 
process. 

Evidence to suggest that local mechanical causes (as opposed to toxic 
causes) may be the setiological factor in osteoarthritis is seen in the condition 
of ‘traumatic osteoarthritis ’. Traumatic osteoarthritis follows injuries to 
joints, especially fractures, which have disturbed the perfect mechanical * fit ’ 
of the articular surfaces, and thus all the changes of osteoarthritis eventually 



Fig. 350. — Ossification of the 
lumbar spine (‘bamboo’ spine). 
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develop in a joint which prior to the injury was known to be quite healthy. 
Examples are those of Pott’s fracture of the ankle ; traumatic dislocation 
of the hip, followed years later by osteoarthritis ; arthritis of the wrist 

following non-union of the carpal scaphoid. 

Even in the absence of injury which has 
disturbed the anatomy of the joint, it may 
be possible to detect other anatomical errors 
(or excessive use) which have made the joint 
‘ wear out ’ more quickly than normal (fig. 
352). Thus in the hip a slight congenital 
subluxation may exist for forty years without 
causing symptoms and then give rise to 
osteoarthritis because the weight of the 
body is being taken on one part of the 
femoral head instead of being evenly 
distributed over a larger area. Similarly, 
a unilateral slipped femoral epiphysis or 
Perthes’ disease may leave a femoral head 
which is no longer spherical and this will 
wear out before the normal hip on the other 
side. 

Joints which have been damaged by inflammatory disease but which have 
made a reasonable functional recovery will also later wear out prematurely 
and become osteoarthritic. Frequently 
arthritis will later take on some of the 
characteristics of osteoarthritis due to the 
mechanical effects of attrition. 

It is sometimes useful to call these 
types of osteoarthritis * secondary osteo- 
arthritis ’ to imply that a pre-existing 
cause is known. In cases where no 
known cause pre-existed, the disease is 
often called * primary osteoarthritis ’. 

Pathological Changes. — Thickening of 
the synovial membrane occurs, and as this 
progresses a villiform process may develop 
which on movement is nipped between the 
bones, and when unduly enlarged is termed 
a ‘ lipoma arborescens ’. The thickened 
synovial membrane overlaps the edge of the 
articular cartilage, and under this fringe 
cartilage cells proliferate. Thus lipping or 
osteophytic growth occurs, as the cartilage 
cells subsequently ossify. Owing to the 
degeneration of the cartilage it is worn away 
on pressure-bearing surfaces, with resulting 
erosion and grating on movement. The 
underlying bone thus exposed reacts to pres- 
sure, and becomes dense and smooth i.e. 

‘ ebumation * (fig. 353). 

Perdval Pott, 1714-J78S. Surgeon to St. Bartholomew's Hospital , London. 


the knee joints in rheumatoid 



Fig. 353. — Osteoarthritis of the 
knee joint, showing thickened synovial 
fringes, lipping of the cartilaginous 
margins, and ebumation of bone on sur- 
faces exposed to friction. ( R.C.S . Museum.) 



Fig. 352. — Osteoarthritis of 
lateral compartment of knee super- 
imposed on genu valgum. 
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Not infrequently exacerbations occur with synovial effusion, and as a result 
i bursa communicating with the joint (e.g. a psoas bursa), is apt to become 
iistended. In the knee an effusion distending the semimembranosus bursa 
resembles a Baker’s cyst (p. 318) but in actual fact this is a rare condition 
while the ordinary ' semimembranosus bursa ’ is a very common condition. 
This latter occurs in young patients with normal knee joints, and is probably 
nothing more than a simple ganglion which does not communicate with the 
joint cavity (p. 318). 

Occasionally chondrification or ossification occurs in the synovia, and in the 
case of the knee joint a solid mass sometimes appears due to chondrification of 
the synovial membrane lining the suprapatellar pouch. Ossified symmal 
villi or osteophytes sometimes become detached and form loose bodiesfin 
the joint. ? 

Clinical Features. — The early symptoms of osteoarthritis are pain ind 
stiffness. Pain is characteristically aggravated by changes in the weather* so 
that the appropriate term ‘ barometric joint ’ is sometimes used. Stiffness 
is intensified by rest, and the joint must be ‘ worked loose ’ before the ra|^e 
of movement is recovered. In advanced cases creaking, or locking of |he 
joint by osteophytes, is a tiresome feature. 

The signs depend upon the extent to which the disease has progressed. In 
the early stages some effusion, thickening of synovial membrane, and perhaps 
a little wasting of muscles are the only features. At a later stage lipping or 
osteophytes are sometimes palpable, while grating or creaking is detected on 
movement. The range of movement eventually diminishes and a painful 
ankylosis in a deformed position is the rule. 

Radiologically osteoarthritis is characterised by loss of joint space at 
the site of maximum pressure, sclerosis of the adjacent bone surfaces, 
osteophytic lipping of the joint margins and 
cyst formation (fig. 354). 

Treatment. — In the early stages, the 
joint should be protected from exposure and 
cold (e.g. knitted woollen knee caps). Rest 
to the joint should only be permitted during 
painful exacerbations, and movements and 
massage are resumed as soon as they can be 
tolerated. Radiant-heat baths, diathermy, 
and rubefacients are useful. 

The surgical treatment of osteoarthritis is 
not to be considered until the patient is 
driven to it by pain or severe reduction of 
activity. The operative procedures available 
are the two extremes, i.e. arthrodesis or 
arthroplasty. Often osteotomy can be used 
if deformity is the primary disability. Con- 
siderable experience is necessary in choosing the most suitable surgical 
procedure for the requirements of the particular patient. The problems 



Fig. 354. — Osteoarthritis of hip. 
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differ in different joints, but the two most commonly requiring attention 
are (i) the knee, and (2) the hip. 

Osteoarthritis of the Knee. — Arthroplasty of the knee is an unsatisfactory 
procedure but continuous efforts are being made to develop a method. Some- 
times it is possible to relieve pain, and avoid stiffening of the knee, by re- 
moving the patella and excising the suprapatellar pouch. Osteotomy of the 
upper end of the tibia can sometimes benefit osteoarthritis of the knee, either 
by correcting deformity or influencing the blood-supply. The results of 

arthrodesis of the knee can be excellent, 
and the benefit so quickly appreciated 
without protracted rehabilitation (fig. 
355), that arthroplasty of the knee need 
only be considered in bilateral cases. 
The complete freedom from pain, and 
the ability to walk without a stick, are so 
much appreciated that the nuisance of 
the knee being stiff is easily tolerated 
by male patients and, in severe cases, 
even by female patients. Bilateral 
osteoarthritis offers serious problems, 
but even here there are many cases, 
provided that the patient is intelligent 
and co-operative, which are enormously 
benefited by bilateral knee arthrodesis. 
Osteoarthritis of the Hip. — The 
choice of the best surgical method is still a matter of discussion ; the status 
of the two rival methods (arthroplasty and arthrodesis) tends to vary in each 
decade as new technical improvements are made in one or other method. 
Obviously, arthroplasty is indicated if osteoarthritis of the hips is bilateral. 

Arthrodesis. — Unilateralosteoarthritis in patient s under fifty years of age is probably 
best treated by arthrodesis, because it is still doubtful whether many arthroplasties will 
remain painless much longer than ten years. Sound bony ankylosis of the hip, in 
good position, with a fully mobile knee gives a very excellent result in patients of 
active and agile temperament. Patients who have an osteoarthritic hip which is 
already ankylosed, though very painful, are very suitable for arthrodesis because 
they are already accustomed to a stiff hip. 

Arthroplasty of the hip, though often imperfect from a mechanical point of 
view (necessitating a stick and not permitting long distances to be walked or weights to 
be carried) is often preferable to arthrodesis in elderly women, especially if they still 
have a good range of movement in the painful hip. 

The actual techniques of arthroplasty are continuously changing as experience 
accumulates. In the ‘ cup ’ arthroplasty of Smith-Petersen a stainless steel cup is 
placed between the acetabulum and the head of the femur, but this method is dim- 
inishing in popularity. Replacement of the femoral head by the metal Austin Moore 
prosthesis occasionally gives valuable relief. In very disabled patients the old opera- 
tion of resection of the head and neck of the femur (the pseudarthrosis of the hip) 
has a definite place, but it has the disadvantage of shortening the limb and necessitat- 
ing the use of a stick. Research is in progress on methods of replacing both the 
acetabulum and the femoral head, and the early results of this technique are 
spectacular. 

Osteotomy. — Osteotomy was introduced by MacMurray for the treatment of osteo- 
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arthritis even when the hip is not ankylosed. The principle is to divide the femur 
ust above the lesser trochanter, and usually internal fixation is used to hold the frag- 
ments and enable external fixation to be avoided 
(fig- B 56 )- The rationale of this method is ob- 
scure and at the moment no satisfactory explan- 
ation of the success of pain relief has been put 
forward. In some cases the joint-space will 
return, indicating that new articular cartilage 
has developed. Not all cases are successful. 

Loose bodies (a definition which excludes 
foreign bodies introduced from without) 
arise from the various constituents of the 
joint : 

Synovial Fluid.— A single fibrinous 
body sometimes results from a haemorr- 
hagic or inflammatory effusion, or less 
commonly the joint contains many loose 
bodies (fig. 357). In tuberculous disease 
‘ melon-seed ’ bodies may be present in 
large numbers (fig. 368). A sesamoid bone 
in the neighbourhood of a joint must be 
distinguished from a loose body (fig. 358). 

Synovial Membrane. — Villous proces- 



ses, such as those which occur in osteo- 
arthritis, become detached, especially if 
bone or cartilage develops within them 
(synovial chondromatosis). 


Fig. 356. — Osteoarthritis of hip 
treated by osteotomy with internal 
fixation. Joint space has not returned 
but symptomatic cure has occurred. 



Bone. — Injury may cause separation of a 
small portion of bone, e.g. a tibial spine. 
Osteophytes are occasionally detached in cases 



Fig. 358, — Sesamoid bone in the outer head of 
the gastrocnemius muscle (fabella). Oval in shape 
and behind the condyles. 


of osteoarthritis. If the loose body contains living cells, growth may 
continue, nutriment being obtained from the synovial fluid. 
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Osteochondritis dissecans 1 ( syn . Paget’s quiet necrosis) is the commonest 
cause of a single loose body in young people. It most commonly occurs in 
the knee joint (fig. 359), and the loose body arises most frequently from 

the lateral aspect of the medial condyle 
! adjacent to the intercondyloid notch. 
The spontaneous separation of the frag- 
ment of bone, together with overlying 
cartilage, about the size of a sixpence or 
a shilling, seems to result from the seques- 
tration of the underlying bone, and it has 
been suggested that this is caused by the 

Fig. 359. — Osteochondritis disse- thrombosis of an end .artery supplying an 
cans affecting the internal condyle, area of bone of this size. Possibly direct 

(Professor Carl Krebs, Aarhus, Denmark.) tKmma caused by fa impact of fa 

tibial spine against the condyle determines the thrombosis. The condition 
can, however, occur on the posterior surfaces of the femoral condyles which 
is against this traumatic theory. A condyle of the humerus is the second 
commonest site. 

Osteochondritis dissecans often starts without any definite history of 
trauma at about the age of eighteen. It presents as a mild traumatic effusion. 
Symptoms of a vague character may persist for many months and then settle 
completely. The separation of the fragment may not take place till some 
years later, and the joint may then suddenly lock * out of the blue ’, all past 
history of knee trouble having been forgotten. 

Symptoms. — The commonest symptom caused by a loose body is locking 
of the joint. This causes severe pain and is followed by synovial effusion. 
Locking is often only momentary, and some slight manoeuvre of the joint by 
the patient causes the body to slip out from between the bones and so unlock 
the joint. Repeated attacks of locking and synovitis eventually result in 
degeneration of the joint and osteoarthritis. Occasionally the patient learns 
to manipulate the joint so that the loose body becomes palpable, in which 
case it is felt to slip away from under the examining finger when the position 
of the joint is altered. This free mobility explains why loose bodies are 
sometimes referred to as ‘ joint mice \ A radiograph usually reveals the 
presence of the body. 

Treatment. — Unless the joint is already disorganised, the loose body 
should be removed in order to relieve symptoms and prevent the onset of 
osteoarthritic changes. In the case of the knee joint, the body should be 
manipulated, if possible, so that it comes to lie in the suprapatellar pouch. 
It is then imprisoned in that situation by a firm, sterile, elastic bandage 
passed around the extended joint, so that a small vertical suprapatellar in- 
cision is sufficient to allow removal. If the loose body cannot be found, 
a full arthrotomy and exploration may be needed and the joint put through 
a range of movement till the loose body presents in the wound. 

Haemophilic Joints are described on p. 76. 

1 Note spelling: this implies dissecting, not dessicating. 

Sir James Paget , IS 14-1 899. Surgeon to St. Bartholomew's Hospital , London. 
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CLICKING JOINTS 

Many people are able to produce loud clicks from what would appear to be other- 
vise normal joints. There are two main sources of these clicks, intra-articular 
nenisci in joints which possess these structures, and the movement of tendons over 
wny anatomical prominences near the joint. 

Sometimes these clicks may be sufficiently disturbing to warrant surgical treatment, 
but more often than not the trouble is that the patient is rather neurotic, finding a 
trivial discomfort intolerable and persistently evoking the click by a ‘ self-inflicted ’ 
habit. In these cases reassurance must be tried because the results of operative 
treatment are often rather disappointing. The condition is to be distinguished from 
the £ trigger * phenomenon of stenosing tenosynovitis. 

Common examples of snapping joints due to intra-articular menisci occur in the 
jaw and the knee. Examples due to snapping (or ‘ clicking *) tendons are found in 
the hip, shoulder, and peroneal tendons. 

Clicking Jaw is generally caused by derangement of the articular meniscus. In 
patients where the jaw locks or a palpable click is elicited, removal of the cartilage is 
often curative, though it should only be done after six months of reassurance and after 
any errors of dental occlusion have been corrected by appropriate orthodontic mea- 
sures. Patients without any obvious click, and complaining mainly of pain, ate 
usually cured by reassurance. 

Patients insisting on the operation should be warned that some drooping of the 
associated eyebrow might occur as a result of damage to the uppermost branch of the 
facial nerve and that transient deafness due to oedema of the external auditory meatus 
may last some weeks. 

Snapping knee is due to a congenital abnormality of the lateral meniscus (con- 
genital discoid cartilage). There is no neurotic element in these cases. Instead of 
the cartilage developing in its normal shape as a disc with a central aperture, it is 
present as a solid disc, thicker in the centre than at the periphery, which slips about 
causing a click. The click is often of surprising magnitude, being clearly audible 
even at some distance. The knee will jump as though it is dislocating. The con- 
dition is usually first noticed between late childhood and puberty. Operative 
removal completely cures this rather uncommon condition. 

Snapping hip is caused by the tendon of tensor fasciae femoris (i.e. the ilio-tibial 
band) slipping backwards and forwards over the prominence of the great trochanter. 
There is usually a strong neurotic element in these cases. If the click is very severe, 
the fascia can be divided at the level of the trochanter. 

Snapping Shoulder. — Patients with indefinite pain in the shoulder, probably 
originating in the supraspinatus tendon or the subacromial bursa, often insist that 
it must be related to ‘ clicks * which they can elicit from their shoulder. In the 
majority of cases they are unrelated and the patient can be reassured. 

GOUT 

Gout is a disturbance of purine metabolism associated with an excess of 
uric acid in the blood. There is often a familial tendency with a ratio of men 
to women of 10 : 1 . In the past gout 
was usually associated with high 
living and the excessive intake of 
meat and alcohol, but in modem 
times this does not seem to apply so 
clearly. 

Acute gout can occur without 
radiological signs in the bones of the 
joint and it may recur repeatedly as 
acute attacks with the patient ap- 
parently reverting completely to 
normal between attacks. The af- 



Fig. 360. — Gouty tophi. 
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fected joint, usually in the foot, can be extremely painful, swollen, and red. 
First attacks may baffle the diagnostician who does not think of the condition; 
acute suppurative arthritis may be seriously considered, but the patient with 
acute gout appears too well and the temperature, pulse rate, and white cell 
count are normal. A raised blood uric acid during the attack (normal 2 to 4 mg. 
per 100 ml.) confirms the diagnosis. Areas of inflammation in acute gout can 
appear over tendon sheaths, again usually in the foot, and diagnosis may be 
difficult. 

Chronic gout can occur without acute attacks of pain, and without a raised 
blood uric acid. The picture is that of a chronic arthritis. Radiological 
signs in the skeleton are here definite, and deposits of urates appear as 
‘ punched-out ’ areas in the bones near a joint as these deposits are radio- 
transluccnt. Tophi, which are localised deposits of sodium biurate, may 
occur and, if subcutaneous, they may ulcerate through the skin to appear as 
extruding chalky masses. The hands (fig. 360) olecranon bursae, and lobes 
of the ear are favourite sites for tophi. Colchicine 0 5 mg. is an ancient and 
specific remedy for an acute attack and now Indocid (Indomcthacin 25 mg.) 
is a useful anti-inflammatory substance. However, the treatment of the 
metabolic disease is essentially medical. 
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CHAPTER 15 

MUSCLES, TENDONS, AND BURSAL 
John Charnley 


INJURIES OF MUSCLES AND TENDONS 

Contusion of a muscle results from direct injury. Localised pain follows 
attempts at contraction, and an extravasation of blood occurs within the 
muscle sheath. This extravasation often appears at a considerable distance 
from the actual site of injury, e.g. haemorrhage 
from a tom rectus femoris in its upper part 
usually appears near the patella. 

Rest and pressure dressings are required for 
the first two days, and, when risk of further 
extravasation has passed, gentle active move- 
ments will expedite absorption, and prevent, or 
limit, subsequent stiffness. 

The rupture of some deep fibres of the quad- 
riceps with a haematoma on the anterior surface 
of the femur is a not uncommon spontaneous 
injury in sport, but it may also result from a 
direct contusion. If too vigorously managed 
and passively stretched, this is a notorious site 
for * myositis ossificans ’ (fig. 361). 

Rupture of a muscle usually occurs at the 
junction of tendon and muscle itself. Thus the 
quadriceps extensor ruptures immediately above 
the patella. It is not a common injury and usually 
occurs in elderly patients, often after a trivial 
indirect injury such as stumbling. The gap is 
easily visible and palpable when the patient con- 
tracts the quadriceps muscle (fig. 362). The patient is unable actively to ex- 
tend the knee. Repair with mattress stitches is necessary. 

Rupture of the muscle belly 
of rectus femoris occurs at about 
mid-thigh level. This occurs 
not uncommonly in young 
athletic persons and is caused 
by indirect violence during very 
great effort. Extension of the 
knee is still possible after the pain of the rupture has subsided. When all 
local oedema has disappeared, the proximal end of the musde will become 



Fig. 361. — Myositis ossifi- 
cans of the thigh. Late appear- 
ance of bone on anterior aspect 
of the femoral shaft. 



Fig. 362. — Tom quadriceps femoris muscle. 


s.p.s. — 20 
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prominent and stand out as a visible lump when the patient contracts the 
thigh. No surgical treatment is possible (since it will not hold stitches), nor is 
it necessary because it causes no permanent disability. 

Rupture of Tendons. — Normal tendons rarely rupture. With the ex- 
ception of ‘ mallet finger ’ (p. 307), tendon ruptures occur in or after middle- 
age and often are associated with local attrition by friction against bone. 

The Achilles tendon is the commonest tendon to rupture, and as it is 
frequently diagnosed incorrectly, special note should be made of its clinical 
features. It is an injury most common in males in later life and, though it 
can happen during games and severe exertion, it usually happens as a result of 
a stumble when the violent contraction necessary to regain balance causes the 
rupture. The sensation of rupture is often mistaken for a blow on the back of 
the leg and the patient will often turn round to see who has hit him. The 
rupture usually occurs about 1 inch to i£ inches (2-5 cm. to 375 cm.) above 

the insertion of the tendon into the 
os calcis. 

Clinically, a gap is easily palpable 
at the site of the rupture, and in early 
cases this is sometimes even visible 
(fig. 363). The foot can be dorsi- 
flexed to a greater extent than the 
normal foot. The power of plantar 

Fig. 363.— Palpable gap in diagnosis of flexion is markedly reduced, but it is 

to be noted that it is never com- 
pletely absent. This is a most important point, because one can be led to 
imagine that the tear must be incomplete by the fact that some power of 
plantar flexion exists. This power is, of course, exerted by the long flexors of 
the toes, tibialis posterior, and peroneus longus. Very few cases of suspected 
‘ partial ’ rupture of the tendo Achillis are in fact incomplete; it is dangerous 
to make this diagnosis without an expert opinion, because suture of the tendon 
is much more difficult if the operation is delayed. 

The diagnosis of rupture of the Achilles tendon has been obscured in the past by 
the hypothetical diagnosis of ‘ rupture of the plantaris tendon ’. It is probable that 
plantaris rupture is an imaginary condition, and that the clinical picture is that of a 
partial tear of the calf muscle fibres at a much higher level than the true Achilles 
rupture. The so-called ‘ plantaris rupture ’ was diagnosed in retrospect by complete 
recovery without operation. The clinical picture is seen in a younger age group than 
that of the classical Achilles tendon rupture. 

Treatment . — Early suture of the Achilles tendon gives excellent results, but 
late suture is usually disappointing because the proximal end has retracted 
and lost its elasticity, so that the gap cannot be closed by plantar flexion of the 
foot and flexion of the knee (in which position the gastrocnemius and soleus 
muscles are relaxed). 

The tendon of the long head of biceps is sometimes tom where the 
tendon is frayed in the bicipital groove in the case of osteoarthritis of the 
shoulder joint (fig. 364). Recognition is easy, as on flexing the forearm the 
soft muscular belly is drawn downwards towards the elbow. Some hyper- 
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.rophy of the short head partially compensates for 
die resulting deficiency. Efforts at repair are not 
always successful, and are unnecessary in elderly 
patients. 

Rupture of the tendon of the supraspinatus 

isanotuncommonaccidentinmiddle-agedpatients, 
and may occur after a trivial injury (p. 310). 

The pubic attachment of the adductor longus 
muscle is sometimes partially avulsed when riding a 
frisky horse. Myositis ossificans may subsequently 

supervene. Tetanus 
or strychnine poison- 
ing may cause such 
violent contractions 
that rupture of the 
rectus abdominis 
muscle has resulted 
(fig- 91 - 

Rupture of the extensor longus pollicis tendon 
is an occasional sequela of a Colics fracture (p. 205). 

A ‘ mallet * finger (syn. baseball finger) is 
due to avulsion of an extensor tendon of the 
finger, which occasionally includes a small flake 
of bone from the base of the distal phalanx 
(fig. 365). In treatment the finger is splinted in 
a position of right-angled flexion at the proximal 
interphalangeal joint, with hyperextension of the 
terminal interphalangeal joint, so that the central 
slip of the extensor tendon is relaxed. For this 
purpose the patient is shown how to press the 
thumb against the finger-tip so that the correct position is maintained. A 
dry tube of plaster is then slipped over 
the finger and the hand dipped in warm 
water. The wet plaster is then moulded 
by the surgeon, and the finger is retained 
in the correct position until the plaster 
dries (fig. 366). 

The treatment of mallet finger causes 
much dissatisfaction to surgeon and 
patient alike. From the point of view 
of the surgeon, the failure is to prevent 
recurrence of the flexion deformity of 
the distal phalanx which is the essential 
deformity. Even in recent cases and 
when the phalanx is held in its correct 

position for six weeks, the avulsed tendon # 

often fails to unite to the bone and the deformity recurs. From the patient’s 
point of view, the trouble is often not so much the disfigurement but the 



Fig. 366.— Treatment of ‘mallet ’ finger. 
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Fig. 365. — Avulsion of a 
flake of bone to which the long 
extensor tendon is attached, 
resulting in a ‘ mallet ’finger. 



Fig. 364 . — Spontaneous 
ruptured long head of tile 
biceps tendon and ‘bundl- 
ing ’ of the muscle nearer tie 
elbow than normal. 



308 a short practice of surgery 

persistent pain in the affected joint. The pain disappears in a few weeks 
with reassurance and use and, fortunately, the deformity usually improves 
spontaneously after a few months. Despite this, the orthodox treatment of 
plaster fixation for six weeks in the fully corrected position is advised lest 
the patient alleges neglect. An alternative is the use of adhesive strapping 
renewed daily by the patient. 

Long Extensor of Thumb. — This occurs most commonly in women some months, or 
years, after a Colies’ fracture. There is a sudden inability to extend the terminal 
joint of the thumb. The extensor tendon is frayed in the distorted canal on the dorsal 
surface of the radius. The condition is well treated by transferring into it the tendon 
of extensor indids proprius. 

* Tennis Elbow — This is a very common minor malady of which the 
underlying pathology is still obscure, despite the fact that the condition has 
been recognised for many years and has often been explored at operation 
without any recognisable abnormality being visible. It seems to be a 
painful disorder of the aponeurotic fibres through which the common 
extensor origin is attached to the external epicondyle. No recognisable 
histological abnormality is present. The condition sometimes starts 
spontaneously, and though it takes its name from the strain commonly 
experienced by players, few of the numerous sufferers ever play tennis. 

Clinically, the patient often complains of pain on the outer aspect of the 
elbow when lifting small objects by dorsiflexion of the wrist ; the patient is 
often surprised at this, pointing out that it does not hurt to lift heavy objects 
with the elbow straight, e.g. buckets of coal. On physical examination 
there will usually be a point of localised tenderness over the external epicon- 
dyle, though sometimes the site of maximal tenderness may be more distal, 
lying over the radio-humeral joint-line or even over the head of the radius. 

Vague pain in the arm from tennis elbow is sometimes mistaken by 
physicians for root pain and attributed to root pressure by a cervical disc. 
Local tenderness in the classical site clinches the diagnosis very simply. 

Many methods of treatment have been advocated with varying degrees of 
success. Short-wave diathermy, repeated injections of local anaesthetic, 
manipulation, and even local excision of the tender area. All methods have 
their successes and all their failures, but in the end, after six to twelve months, 
one can be fairly certain that a spontaneous cure will result under any 
form of therapy. 

The local injection of 25 mg. of hydrocortisone frequently produces a cure 
within two or three days. This suggests that * tennis elbow ’ is one of the 
manifestations of * collagen degeneration ’ (p. 309). 

Hernia of a muscle sometimes follows a tear of the muscle sheath, the adductors 
and biceps brachii being the muscles most commonly affected. On contraction, 
muscular fibres protrude through the aperture in the sheath. This feature dis- 
tinguishes a tom sheath from a tom muscle, as in the latter case a gap appears between 
the two portions on contraction. If disability ensues, the sheath is sutured. 

A small rupture of the sheath of the tibialis anticus is not uncommon in athletes. 
The swelling appears over the belly of the muscle on the outer side of the tibia. 
Unless the dinidan is aware of the condition, he may be puzzled by its appearance. 
No disability results, and the swelling disappears as life becomes less strenuous. 

Abraham Collet , 1773-1843. Professor of Surgery , Dublin. 
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Displacement of tendons occasionally occurs where these structures traverse 
ibro-osseous canals, e.g. in the region of the wrist or ankle, or the long head of the 
nceps in the arm. Sudden pain occurs, followed by a sensation of weakness and 
’urther pain on attempted movements. The displaced tendon, if superficial, e.g. the 
peroneus longus, can be palpated in its abnormal position. The replaced tendon 
should be immobilised for at least eight weeks. The condition sometimes recurs, 
and if disability persists, the tendon is fixed in position, e.g. a flap of periosteum is 
raised from the bone in order to form a tunnel for the tendon. ‘ Snapping hip 5 is 
discussed elsewhere (p. 303). 


COLLAGEN DEGENERATION IN TENDON 

A new epoch in the study of pain arising in tendinous or aponeurotic structures is 
marked by the concept of ‘ collagen degeneration \ It is now recognised that tendon 
is composed of the chemical substance ‘ collagen ’, which possesses a specific molecular 
structure and that the very large and complex molecules arrange themselves in parallel 
fibres. These fibres can be demonstrated by electron microscopes, and they can be 
dissolved into a homogenous solution by chemical means and re-precipitated to re- 
constitute the original fibre pattern. It seems likely that localised areas of ‘ degenera- 
tion ’ of collagen can occur in tendon — especially after middle-age and at sites where 
tendon is exposed to great strain. This may well be the explanation of the so-callfd 
condition of ‘ tendinitis ’ which has been recognised clinically for many years in con- 
nection with the supraspinatus tendon of the shoulder. On the basis of collagen 
disease a number of painful conditions affecting the shoulder can be conveniently 
considered at this point, i.e. periarthritis of the shoulder, supraspinatus tendinitis, 
spontaneous rupture of the supraspinatus tendon, calcification of the supraspinatus, 
and 4 subacromial bursitis \ 

Periarthritis of the Shoulder (syn. ‘ Frozen Shoulder ’). — This is a 
common shoulder complaint in persons beyond middle-age, affecting women 
more often than men. It starts insidiously, or suddenly, as pain in the 
shoulder which is frequently worse at night. In the early stages a full passive 
range of movement will be present if the patient permits examination, but 
later the shoulder joint may become so stiff as to suggest an ankylosis. 
Though movement is restricted in all directions, the first to be lost is external 
rotation, which is soon followed by loss of abduction. Unless movement of 
the scapula is controlled during examination, the degree of ankylosis of the 
shoulder will appear less than it really is. 

It seems likely that this condition starts as a patch of * collagen degenera- 
tion ’ in one of the tendons of the short rotator muscles which blend inti- 
mately with the capsule of the shoulder joint. As part of the process of 
removal of the necrosed collagen fibres, a round-cell infiltration develops and 
the whole joint capsule becomes thickened and indurated. The capsule 
adheres to the articular cartilage of the head of the humerus like a postage 
stamp. The condition is quite localised, the patient in good health, and there 
are no systemic changes of a * rheumatoid 5 nature. 

The diagnosis is made by the normality of the X-ray. When he encounters 
his first example of this condition the student will be amazed to see a normal 
X-ray, expecting to see the advanced bone changes associated with osseous 
ankylosis. Many of these apparently ankylosed shoulders must in the past 
have been mistaken for tuberculosis (so-called ‘ caries sicca ’), but nowadays 
the absence of destructive changes in the X-ray will immediately establish 
«he diagnosis. 
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all forms of tuberculous disease of bone, joint, or tendon, obvious wasting of adjacent 
muscles is present. Treatment consists in general measures and the application of a 


0 





Fig. 368. — 4 Melon-seed * bodies 
from a case of compound palmar 
ganglion. 


Fig. 369. — Compound palmar ganglion. The 
swelling in the palm communicates with the swell- 
ing above the wrist. 


plaster cast, but if the condition progresses careful dissection and removal of the 
diseased tendon sheaths is indicated. 

Stenosing teno-synovitis (or tendo-vaginitis ) (syn. de Quervain’s 
disease) is a fibrous thickening of the sheath of a tendon, and at the wrist is 
characterised by thickening and tenderness immediately above the radial 
styloid process. The abductor pollicis longus and extensor pollicis brevis, as 
they lie on the lower and outer aspect of the radius, are most commonly 
affected, especially in workers who use their thumbs excessively (e.g. 
charwomen wringing cloths). The condition is cured by incision of the 
thickened sheath under local anaesthesia, after which suture only of the skin 
is sufficient. 

Trigger Finger. — This is a condition affecting the flexor tendons of the 
fingers or thumb. In adults it usually affects a single digit, but it is 
occasionally seen in infants, when it often affects several digits of both 
hands. 

Most commonly it is due to a constriction of the entrance to the fibro- 
osseous tunnel at the level of the metacarpophalangeal joint. This constric- 
tion impresses a groove in the enclosed tendon which * snaps ’ as it passes 
through the constriction. While the flexor muscles are strong enough to flex 
the finger against the trigger mechanism, the extensors are not strong 
enough to extend and the finger has to be extended passively with a ‘ click \ 
Sometimes a small, tense ganglion may arise in the tendon sheath to cause 
the trigger phenomenon by encroachment on the width of the tunnel. 

The condition is easily cured by slitting the fibro-osseous tunnel at the 
level of the constriction. 

Carpal Tunnel Compression. — It is now recognised that many of the 
symptoms which in the past were ascribed to the cervical rib, and the * cos- 
toclavicular syndrome ’ (p. 442), are in reality the result of compression 
of the median nerve in the wrist at the site of the carpal tunnel. The 
carpal tunnel, which contains the flexor tendons and the median nerve, 
is formed by the concavity of the carpus being closed on the palmar surface 

Fritz de Quervain , 1868-1940. Emeritus Professor of Surgery, Berne Faculty of Medicine, Switzerland. 
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AAL 


by the flexor retinaculum which is attached on the radial side to the trapezium 
and tuberosity of the scaphoid, and on the ulnar side to the pisiform and 
hook of the hamate (fig. 370). The clinical features of this condition are 
worthy of careful note because it is easily diagnosed and, what is more, is 
easily cured by a relatively minor surgical operation. 

The patient is usually a middle-aged female and frequently has bilateral 
symptoms though one side may predominate. She complains of severe 
‘ burning ’ pain, or severe ‘ pins and needles ’, in the hand and fingers. 
Characteristically this is much worse at night, while in the day it may be 
tolerable. The fingers on waking sometimes may feel stiff and the patient 
may have difficulty in tying 
knots or buttoning clothes 
while dressing first thing in the 
morning, but this wears off in 
the course of half an hour. In 
a minority of cases objective 
impairment of sensation can be 
detected in the three digits 
supplied by the median nerve. 

The patient may sometimes 
describe abnormal sensation in 
all the digits (i.e. including the 
little finger) which might sug- 
gest a more proximal lesion 
because the ulnar nerve lies 
outside the carpal tunnel. The strict localisation of acroparasthestce to the 
thumb, index, middle and ring fingers, as might be logically expected from 
involvement of the median nerve on anatomical grounds, is not absolutely 
essential in the diagnosis of carpal tunnel compression, but the digit most 
severely affected is invariably one of those supplied entirely by the median 
nerve (i.e. thumb, index, or middle finger). 



Fig. 370. — Carpal tunnel formed in the concavity 
of the carpus by the anterior annular ligament on its 
volar aspect. T, os multangulum major ; C, capitate ; 
H, hamate ; FT, flexor tendons ; AAL, anterior annular 
ligament; TE, thenar eminence; HE, hypothenar 
eminence. 


If the carpal tunnel is explored through a longitudinal incision on the palmar sur- 
face of the wrist, the median nerve only rarely shows obvious visible evidence of local 
constriction. What is commonly seen is a soft swelling of the median nerve proximal 
to the carpal tunnel which terminates sharply at the point where it passes under the 
carpal ligament. Nissen believes that in this condition the para-tenon of the flexor 
tendons has become bulky and thickened, and that this is the space-occupying agent 
which causes compression. 

Because the condition is so much commoner in middle-aged women than in men 
one is tempted to think of an endocrine explanation, but trials of endocrine therapy 
have not encouraged this idea. This syndrome is quite common in young women as 
a temporary phase in pregnancy. 


Treatment . — Whatever may be the pathology, the fact is quite definite that 
simple decompression of the tunnel by a longitudinal ventral incision cures 
the condition in an almost dramatic fashion. In a severe case the patient 
may be practically symptom-free in twelve hours after having had the dis- 
comfort for perhaps five years. The operation can be done in the out-patient 
department because no deep sutures are inserted. 

Karl Iversert Nissen, Contemporary. Surgeon, Royal National Orthopadic Hospital, London . 
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A simple ganglion appears as a localised, tense swelling often in con- 
nection with a tendon sheath or near the capsule of a joint, and contains 
clear gelatinous fluid. It is a mucoid degeneration of connective tissue, and 
is predisposed to by injury. It is a manifestation of ‘ collagen degeneration \ 
Simple ganglia are most commonly found on the dorsum of the wrist and foot 
(fig. 371). They occur more commonly in females than in males and much 
less commonly in children or old people. Rupture of the ganglion can be 
accomplished by pressure, or a blow, and although recurrence is likely this 

simple method is worth a trial. Some 
cases are cured by aspiration with a 
wide-bore needle and injection with 
a sclerosing agent, followed by firm 
pressure for a few days. If simple 
measures fail, excision may be deemed 
necessary, but even then, to the 
patient’s annoyance, there can still 
be a recurrence. Not infrequently a 
ganglion disappears spontaneously, 
so unseemly haste on the part of the 
surgeon is unwise. 

Tumours of tendon sheaths occa- 
sionally occur, in the form of synovio- 
mas. These tumours arise from the 
synovial membrane lining the tendon 
sheath, and are either innocent or malignant. In the past the benign synovioma was 
called myeloma or giant-cell tumour. In both the innocent and malignant types 
‘ foam ’ cells are characteristic, which are large and spheroidal and contain numerous 
fat droplets. 

CUT TENDONS 1 

Cut tendons are a common cause of disability after open wounds of the 
hand and fingers, and only too frequently receive inappropriate treatment by sur- 
geons who have not received adequate training in this often difficult problem. 

Flexor tendons are provided with a sheath, and consequently considerable 
retraction of the cut ends occurs when such a tendon is divided ; union is 
therefore unlikely without surgical intervention. Extensor tendons are 
enclosed in loose elastic and connective tissue — the paratenon — and the 
severance of such tendons results in a minor degree of separation ; union of 
extensor tendons may therefore occur if the tendon is relaxed for an adequate 
period, though of course direct suture is to be preferred. 

Immediate repair of tendons is only indicated under the following cir- 
cumstances: 

(1) A competent surgeon is available, and suitable instruments and 
sutures are to hand. 

(2) The wound must be uncontaminated, and not more than six hours 
should have elapsed since the accident occurred. 

1 In a book of this nature space precludes other than an abbreviation of general principles, 
with a short account of some common injuries. 



Fig. 371. — Simple ganglion on the tendon 
of the peroneus brevis muscle. 
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(3) There is no loss of skin or serious damage to bones or joints. 

Unless these conditions are fulfilled it is only permissible to attend to 
wound toilet, suture the skin, and administer penicillin in order to obviate 
infection. A formal operation and suture is performed when the wound has 
healed, usually within four weeks. A further lapse of time results in exces- 
sive retraction of the ends so that approximation is impracticable, and a 
tendon graft may then be required. 

Flexor Tendons. — If conditions are suitable, immediate suture sometimes 
yields satisfactory results. If both the sublimis and profundus are divided 
within the digital sheath, the profundus alone is sutured, and the superficial 
tendon removed. Suture of both tendons inevitably results in the formation 
of adhesions and impairment of function. Even in expert hands the suture 
of a tendon is likely to fail owing to adhesions if it is performed anywhere 
inside the flexor sheath, i.e. anywhere between the level of the distal inter- 
phalangeal crease and the transverse palmar crease (the so-called ‘ danger 
area *). Under ideal conditions the best results are obtained by using a 
tendon graft (complete with its natural paratenon) attaching this distally ko 
the distal phalanx and proximally to the cut end of the profundus tendon in 
the palm. In this way the flexor sheath contains no suture line. 

Excepting when the flexor tendons of the fingers are divided in the ‘ danger 
area the suture of all other tendons presents no special 
difficulty if ordinary surgical principles are followed. 

TENDON SUTURE 

Some of the important points in technique are as follows: 

A bloodless field is obtained by means of a sphygmomano- 
meter. Incisions follow the natural creases of the hand, or 
in the case of a digit pass longitudinally just posterior to the 
digital vessels and nerve. The most suitable suture material 
is 40-gauge stainless steel wire, which should be threaded 
into an atraumatic needle. If these needles are not avail- 
able, the tendon can be transfixed with a hypodermic needle 
along the lumen of which the wire is threaded, and the 
needle is then withdrawn. Various stitches are used to 
approximate the ends of the tendon (fig. 372). Measures 
to prevent adhesions by insulating tendons with flaps of 
fascia or artificial preparations are not recommended, and reliance is placed on 
covering the suture line with any local tissue available. 

TENDON GRAFTING 

This procedure is necessary if excessive retraction has occurred, if part of the tendon 
has been destroyed or if suture of a flexor tendon of the finger is needed in the 4 danger 
area \ Considerable skill and experience are necessary to obtain a good result. The 
palmaris longus or extensor indicis are most suitable in the hand, or grafts may be 
taken from the long extensor tendons of the toes. The paratenon is included with 
the graft. Free exposure is necessary. Preservation or reconstruction of the 
fibrous sheaths over the interphalangeal joints is important so that there is no ‘ bow- 
stringing 5 of the tendon in flexion. 

TENOTOMY AND TENDON LENGTHENING 

Tenotomy is needed to correct deformities caused by spastic conditions of muscle 
or by rigid contractures. It is one of the oldest orthopaedic operations and was 



Fig. 372. — Tendon 
suture. 



A SHORT PRACTICE OF SURGERY 


316 

originally done almost exclusively by subcutaneous puncture in order to reduce the 
possibility of sepsis. Subcutaneous tenotomy is used where the exact amount of 
elongation is not important — i.e. where the total abolition of the action of that tendon 
is needed. 

The most important examples of tenotomy concern (1) the tendo Achillis, (2) the 
sternomastoid, and (3) the adductor tendons of the thigh. 

The tendo Achillis needs elongation in spastic paralysis and clubfoot to correct fixed 
equinus deformity. This is usually done by open operation and ‘ Z ’ method of 
lengthening enables an exact elongation to be obtained (fig. 373) so that the ‘ equinus * 
deformity is not made into a 6 calcaneus * deformity. 

The stemomastoid muscle and tendon need division in some cases of torticollis. 
Here simple division is necessary and elongation by a predetermined amount is not 

wanted. The operation can be 
done by subcutaneous puncture, 
but open operation is strongly to 
be advised because of dangerous 
structures nearby, and because 
tight fascial bands may need 
division as well as the muscle and 
tendon. 

The adductor tendons are 
usually tenotomised near their 
attachment to the pubic bone, 
which is done by subcutaneous 
puncture with a narrow-bladcd 
6 tenotomy 5 knife. 

Shortening of a tendon is 
accomplished by the ‘ Z 9 method 
(fig. 374). The two halves of 
the tendon, after separation, are shortened as required, and the tendon is then sutured. 

Tendon Transplantation is performed in order to restore muscular balance, or to 
supplement the action of ligaments (p. 350). 



INFLAMMATION OF MUSCLES 

Acute suppurative myositis as a primary lesion is an almost unknown 
condition. Collections of pus form in muscles in the course of pyaemia, but 
these are silent collections often mimicking a tuberculous £ cold ’ abscess. 

c Rheumatic Myositis 9 is a misnomer but a term not easily abandoned. 
This is particularly the case when pain and stiffness of muscle, as in ‘ stiff- 
neck * or in ‘ lumbago seems to follow exposure to draughts and damp- 
ness. Though it has for years been customary to use the term c rheumatic 
myositis or fibrositis,’ and even to palpate 4 fibrositic nodules ’ in muscles 
so afflicted, the fact is now undisputed that no histological abnormality 
can be discovered in these tissues. The present tendency is swinging to 
the belief that most of these acute muscle pains with spasm and tenderness 
are probably reflex guarding mechanisms evoked by a sudden derangement 
of an underlying disc which has the same dermatome innervation. This 
would certainly seem to be the case in acute lumbago, because so often 
a person suffering from this condition will later develop an unequivocal disc 
protrusion and sciatica. Acute lumbago often occurs in young men of athletic 
build who after three weeks recover completely ; there is no suspicion of 
* rheumatism * in these cases, and the whole picture is suggestive of a 
mechanical derangement parallel to internal derangement of the knee. 

Whatever may be the theories of causation of the c lumbago-fibrositis- 
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ribromyositis-stiatica’ group of minor maladies, the best treatment still 
remains the same as if they were based on the older conception of * rheumatic 
inflammation ’ locally in the muscles. Radiant heat and short-wave diathermy, 
counter-irritation with embrocation, aspirin and anti-rheumatic mixtures, 
and rest are still the most effective remedies. Widespread searches for 
septic foci are no longer encouraged. 


Traumatic myositis ossificans occurs principally in the brachialis muscle after 
dislocation of the elbow, and in the quadriceps of the thigh after direct contusion 
(fig. 361). A much less common site is in the attachment of the adductor muscles to 
the inferior ramus of the pubis — ‘ rider’s bone \ When ectopic ossification occurs 
in other sites, e.g. round the hip-joint, it is not truly a 4 myositis ’, but more often tn 
the joint capsule. 

This condition is much less common today than formerly, probably because t^e 
evil effects of passive stretching exercises applied to the stiff elbow after dislocation 
are widely known. If myositis is developing, the elbow becomes stiff and a palpalfle 
deep thickening can be detected in front of the elbow joint. X-ray will reveal a hajte 
of new bone formation in the lateral view three to four weeks after the injury. Treat- 
ment is to apply a sling and to avoid all strain such as weight-lifting or ‘ deep-frictio£ ’ 
massage. Recovery may take many months. 

Generalised myositis ossificans is a rare condition, com- 
mencing in young adults, in which muscles are gradually trans- 
formed into bone. The condition usually commences in the 
flat muscles of the back (fig. 375), and spreads to the spinal and 
thoracic muscles. The condition steadily progresses, and the 
patient gradually becomes more rigid (‘ poker * man), until fatal 
respiratory complications supervene. Congenital absence of 
the last phalanx of the big toes and inability to flex the thumbs 
are sometimes associated conditions. 

Trichiniasis is an uncommon cause of myositis in this coun- 
try. Nematode worms obtain access to the alimentary canal in 
infected pork. After a few days the embryos find their way to 
striated muscles via the lymphatics. The muscles become 
painful and indurated, and the migration of the embryos con- 
tinues for from two to four weeks, during which period eosino- 
philia is present. The embryos become encysted, or eventually 
perish and calcify. 1 The treatment is symptomatic. 

Syphilitic myositis may 
occur as a localised gumma, 
particularly in the sterno- 
mastoid muscle (fig. 376) 
or tongue. An indurated 
swelling appears, which 
gradually involves the 
overlying skin or mucous 
membrane. More rarely a 
diffuse myositis occurs, 
e.g. parenchymatous glos- 
sitis, the tongue eventually 
becoming fibrotic. 

TUMOURS OF MUSCLES 
Innocent . — Lipomas and fibromas occasionally 




Fig. 375.— -Ossi- 
fication of the flat 
muscles of the 
back. The child 
had characteristic 
deformities of the 
thumbs and toes. 

(G. D. F. McFadden , 
F.R.C.S., Belfast .) 


Fig. 376. — Gumma of the left 
stemomastoid muscle. The patient 
also exhibited leucoplakia and Assur- 
ing of the tongue. 


occur (Chapter 4). 

Malignant.— Primary fibrosarcoma of a muscle 
sheath is not common. This tumour was formerly 
considered to be a simple fibroma, and it is some- 


1 The condition was discovered by Sir James Paget, 1814-1899, when he was a medical 
student, in the dissecting room at St. Bartholomew’s Hospital. 
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times difficult to distinguish a fibroma from a slowly growing fibrosarcoma . Failure to 
realise the sarcomatous nature of these tumours accounts for Paget’s description of 
them as ‘ recurrent fibroids ’ (fig. 60). A slowly growing, swelling appears, which is 
firm, circumscribed, and connected with the muscle. Exploration is necessary, and 
on confirmation the tumour is removed with a wide margin of surrounding muscle. 

Even then local recurrence is all too common, 
and dissemination by the blood-stream, especially 
to the lungs or other muscles, will already have 
occurred in the majority of cases. 

Secondary invasion of muscles sometimes 
occurs, e.g. the pectoralis major, following car- 
cinoma of the breast. 

DISEASES OF BURSJE 

Injury. — Acute traumatic bursitis follows 
injury and may also follow unaccustomed 
exercise, e.g. inflammation of the bursa under 
the tendo Achillis after a cross-country run. 

Chronic bursitis is the result of repeated 
slight injuries, or constant pressure, to 
anatomical bursae, e.g. housemaid’s knee 
(distal part of patella) (fig. 377), student’s 
or miner’s elbow (olecranon) (fig. 378), 

weaver’s bottom (tuber ischii). 

Enlargement of the semimembranosus bursa is common in children (fig. 379). 
If disability results, aspiration is performed, but most cases disappear 

spontaneously. 

Semimembranosus 
bursae, if they com- 
municate with the 
knee joint some- 
times enlarge as a 
result of such con- 
ditions as osteo- 
arthritis of the joint. 

A Baker's cyst is an 
overflow of synovial 
fluid from anosteo- 

arthritic knee joint through a herniation of the 
synovial membrane through the capsule, which 
occurs along the vessels which penetrate the posterior 
ligament of the knee joint. 

Adventitious bursae form as a result of prolonged 
pressure over bony prominences, e.g. Billingsgate 1 
flexlon° n anci flaccid in hump, due to pressure of a fish-basket over the 

seventh cervical spinous process. The term ‘ adven- 
titious ’ means that no anatomical bursa was present at the site of the newly 
formed cyst, and that it was generated in connective tissue as a result of 

1 Billingsgate — London’s fish market. 



Fig. 378. — Chronic olecranon 
bursitis. 




Fig. 377. — Housemaid’s knee. 


William Morrant Baker, 1839-1896. Surgeon, St. Bartholomew's Hospital, London. 
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repeated friction. One of the commonest of these is the ‘ bunion ’ on the 
big toe. 

Infection.— Acute suppurative bursitis is due to direct infection by 
penetrating wounds, or from local subcutaneous infection and involvement 
of the prepatellar bursa. In the case of prepatellar bursitis, a * sympathetic ’ 
effusion into the knee joint sometimes follows, but confusion with infective 
arthritis should be avoided, as in the latter condition any attempt to move the 
joint is painful, and pain is elicited by pressure in the popliteal space. The 
infection usually responds to chemotherapy, but if pus is already present 
drainage will be necessary. 

Chronic infective bursitis can be pyogenic, tuberculous, or, rarely, 
syphilitic. One very common type of chronic bursitis needs special mention 
because it has been given the special name of a ‘bunion.’ This is an 
‘ adventitious ’ bursa produced by the friction of a shoe against the prominent 
head of the first metatarsal bone in ‘ hallux valgus ’ (p. 346). At first sterile, 
this bursa later becomes infected, and thereafter runs a recurrent course in 
which it flares up, discharges pus, settles down, and again flares up. Treat- 
ment in an acute attack is by local heat, rest, and antibiotics, but the prevention 
of further attacks can only be by the radical cure of the deformity by operation 
in a quiescent phase. 

Tuberculous bursitis resembles tuberculous tenosynovitis, in that two varieties 
occur : in one the effusion contains £ melon-seed ’ bodies ; in the other the bursa 
becomes lined with granulation tissue, may progress to abscess formation, and even- 
tually fistula:. The gluteal bursa between the insertion of the gluteus maximus and 
the great trochanter is particularly prone to tuberculous infection. In some cases as 
time passes a tuberculous focus declares itself in the great trochanter. Tuberculous 
subacromial bursitis , containing melon-seed bodies, may indicate disease of the 
humeral head, and a tuberculous arthritis of the shoulder may occur later. A tuber- 
culous bursa should be completely excised, an operation which often requires con- 
siderable patience on account of ramifications and loculations of the bursa. 

Syphilitic bursitis occurs during the secondary stage, and gives rise to tran- 
sirory, and often symmetrical, effusion. During the tertiary stage, a local gumma or a 
diffuse gummatous bursitis are uncommon manifestations. 

New-growths of Bursse. — An endothelioma from the lining membrane, or fibro- 
sarcoma from the wall, occur as curiosities. 
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CHAPTER 1 6 

DEFORMITIES 

John Charnley 

Deformities can be congenital or acquired in origin, and fixed or mobile in type. 
Fixed deformities are those which cannot be corrected by gentle persua- 
sion exerted by the examining hands, whereas mobile deformities can be so 
corrected. 

The wide range of deformities can be reviewed by considering the patho- 
logical changes in the anatomical structures responsible for these deformities : 

(1) Skin and Subcutaneous Tissues. — Burns are common causes of fixed defor- 
mities when they produce scars across the flexor aspects of joints. Dupuytren's con- 
tracture is a spontaneous contracture affecting the fibrous tissue of the palmar fascia. 

(2) Muscles and Tendons. — Ischaemic contracture of muscle following trauma or 
embolism results from the contraction of scar tissue left after necrosis of the con- 
tractile substance of the muscle belly. Infantile paralysis (poliomyelitis) is often 
followed, in untreated cases, by contracture of the muscle groups no longer opposed 
by normal muscles. 

(3) Joints. — ( a ) Congenital deformities, such as congenital dislocation of the hip, 
club-foot, congenital absence of limbs or parts of limbs. 

( b ) Ankylosis following arthritis (i.e. septic, tuberculous, and rheumatoid arthritis). 

(c) Traumatic dislocations if unreduced. 

(d) Hysterical deformities are produced by the patient holding the joint in an 
abnormal position for many months. 

(4) Bones. — (a) Congenital and familial errors of growth (i.e. achondroplasia, 
fragilitas ossium, absence of bones, etc.). 

(1 b ) Metabolic diseases of bone (i.e. rickets, renal rickets). 1 

(c) Fibrous dysplasias of bone (Paget’s disease, osteitis fibrosa cysjtica). 

(d) Irregular growth at epiphyses due to trauma or disease. 

(e) Malunited fractures. 

(5) Nervous Lesions. — Spastic deformities due to Little’s disease or hemiplegia 
in later life. Flaccid deformities due to poliomyelitis or peripheral injury of nerves 
(both followed later by contracture of unopposed groups, i.e. claw-hand after injury 
of both median and ulnar nerves). 

Consideration of the above causes will suggest that deformities are often 
preventable, and that in some cases operations would be rendered unnecessary 
if care and foresight were used in the early treatment ; this is especially the 
case in acute anterior poliomyelitis. The following summary indicates the 
surgical procedures which may be adopted for the correction of deformities : 

(i) Manipulation with retention, such as the daily correction of a club-foot 
by moulding it into the over-corrected position assisted by a splint. 

(ii) Operations on soft parts, such as fasdotomy, tenotomy, or tendon 
transplantation. 

(iii) Operations on joints, as by performing arthrodesis of the tarsus for a 
flail ankle joint. 

(iv) Operations on bones, either osteotomy, excision, or amputation. 

Baron Guillaume Dupuytren , 1777-1835. Surgeon , Hdtel Dieu, Paris. 

Sir James Paget , 1814-1899 . Surgeon to St. Bartholomew *s Hospital, London. 

Wiuiam J. Little, 1810-1894. Physician to the London Hospital. 
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The following are some of the factors which require consideration in deciding 
whether intervention is advisable in any given deformity. Age is of obvious impor- 
tance and, as a general rule, the older the patient the less need arises for correction. 
Patients often adapt themselves to a long-standing deformity in a remarkable manner, 
and in such cases anatomical correction may interfere with function. A well-known 
example of this is seen in the fixed equinus deformity of the foot often encountered 
in extensive paralysis of the lower limb by poliomyelitis ; not only does this equinus 
make up for loss of leg length, but it may mechanically assist the action of a weak 
quadriceps muscle to hold the knee in extension and help a patient to walk without 
the need of a caliper splint. 

TORTICOLLIS WRY NECK) 

It is customary to classify torticollis under the headings of congenital or 
acquired, but the condition commonly called 4 congenital ’ torticollis is now 
known to be acquired as a result of trauma during childbirth. True con- 
genital deformities of the bones of the cervical spine are commonly encoun- 
tered (hemivertebras, congenital fusions, congenital short-neck, etc.), but these 
rarely produce a torticollis as the main feature of the deformity. 

Torticollis results from the following causes: 

(1) Acute Rheumatic. — This is due to fibrositis following exposure to cold or a 
draught, e.g. a chilly drive in a draughty car. The onset is sudden, and muscles tre 
tender on pressure. Radiant heat and salicylates hasten recovery. It is probable 
that the so-called * acute rheumatic torticollis * is protective spasm covering an acute 
protrusion of a cervical intervertebral disc, but this does not mean that ‘ old- 
fashioned ’ treatment on the basis of ‘ fibrositis * is in question, nor that the patient 
need be alarmed by any mention of disc protrusion unless simple remedies have failed 
to produce a cure after three or four weeks. It is very easy to convert a patient into 
a confirmed neurotic by talking glibly about * discs out of place ’ in the neck. 

(2) Spasmodic. — This distressing condition, fortunately uncommon, occurs 
chiefly in middle-aged neurotic females. It is characterised by clonic spasms of the 
sternomastoid and trapezius muscles on one side of the neck, and later the deep 
cervical muscles on the opposite side may be affected. The head is continually jerked 
downwards towards one shoulder, particularly during excitement, and mental in- 
stability may be an associated condition. Treatment is unsatisfactory, but every 
effort is made to discover any functional cause or source of peripheral irritation. 
Division of the spinal accessory nerve on one side, and of the opposite posterior 
primary divisions as they lie in the semispinalis cervicis, is sometimes necessary, but 
even this procedure is not always successful, as the lesion, whatever it may be, would 
seem to be at a high level in the cerebrum. 

(3) Inflammatory. — This may be due to parotitis, acute adenitis of the cervical 
lymph nodes, or Pott’s disease of the cervical spine. 

(4) Hysterical. — Torticollis is an occasional manifestation of hysteria, and there 
will usually be other bizarre features of the cases suggesting this diagnosis. Some 
clinicians consider * spasmodic torticollis,’ (2) above, as an hysterical condition. 

(5) * Congenital.* — This is a condition which only renders itself 
noticeable in children between the ages of five and seven years. It is now 
believed that these children have all demonstrated a sternomastoid 
4 tumour * during the early weeks immediately following birth. This is an 
oval swelling the size and shape of a hazel nut, lying with its long axis in the 
length of the affected sternomastoid muscle (fig. 380). It is the result of 
stretching of the muscle fibres during birth, and has the same pathology as the 
Volkmann’s ischaemic contracture in which necrotic muscle fibres are replaced 
by gr anulatio n tissue, which on bisection of the lump is seen as white fibrous 

Perdval Pott , 1714-1788. Surgeon to St. Bartholomew's Hospital , London. 

Richard von Volkmann , 1830-1889. Professor of Surgery , Halle. 
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tissue which later 


muscle belly. In 


contracts 

torticollis 



Fig. 380. — Sternomastoid 
‘tumour \ 


and abolishes any normal elasticity of the 
the latent interval between the injury at 
birth and the first appearance of the de- 
formity is explained by the fact that between 
five to seven years of age the child’s neck 
starts to elongate during growth, so that from 
being an infant with an almost imperceptible 
neck it starts to take on the adult length. The 
inextensibility of the affected sternomastoid 
muscle thus causes the head to be drawn to 
the affected side. In the untreated case the 
deformity can become extreme, so that in 
adult life the ear on the affected side may be 
in contact with the tip of the shoulder. Even 
if left untreated for only a few years, asymmetrical growth changes will 
start in the face, and these will interfere with a perfect cosmetic result. 
The asymmetrical changes in the face are probably due to the head adapting 
its position so that the eyes will both work on the same horizontal plane. In 
later stages the cervical vertebrae will take on permanent wedge-shaped 
deformities. 

Treatment. — If a sternomastoid ‘tumour’ has been recognised soon after 
birth, the parents should be instructed to have the child kept under careful 
supervision during subsequent years and to 
see that the child can stretch the affected 
muscle fully (i.c. the child should be able 
to look upwards and over the shoulder on 
the affected side — rotation of the chin to the 
affected side combined with extension of the 
neck). 

If the contracture develops, treatment by 
tenotomy gives highly gratifying results. 



Fig. 381. — Operative treatment of 
congenital torticollis. 


After operation it is advisable to fix the head and 
neck in an over-corrected position in plaster for 
three or four weeks (fig. 381). It is usually neces- 
sary to attend a physiotherapy department for a few weeks, in order to get the little 
patient’s confidence in active exercises designed to keep the affected muscle stretched. 

It has been suggested that a sternomastoid tumour should be excised, as soon as 
it is recognised, to prevent a contracture developing later, but a final decision on this 
policy cannot yet be given. 


SPINAL DEFORMITIES 

Scoliosis is defined as lateral curvature of the spine. In many cases the 
lateral curvature is complicated by a rotational deformity which, in the 
thoracic region, is transmitted to the ribs, producing asymmetry of the thorax. 
Frequently the deformity of the ribs is one of the most striking aspects, 
producing, in addition to the scoliosis, an appearance of kyphosis (kypho- 
scoliosis). In very severe cases the vital capacity of the chest is so seriously 
diminished that the patient usually succumbs to intercurrent infection before 
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adult life. Sometimes the scoliosis may compress nerve roots and cause 
severe neuralgic pain or press on the cord on the concave side and produce 
spastic hemiparesis. 

The causes of scoliosis may be classified : 

(1) Congenital . — This is the result of a congenital hemivertebra, which in 
the thoracic region is confirmed by co-existing congenital anomalies of the 
associated ribs (fig. 382). 

(2) Postural . — This is a type of lateral curvature which affects children of 
school age and is characterised by being a simple C-curve without rotation of 
the vertebrae and with the deformity fully mobile and correctable. It is seen 
now much less commonly than formerly, probably because of school gym- 
nastics and the avoidance of bad postures when sitting at school desks. The 
treatment of this type of case is obviously by gymnastics and lessons in 
deportment standing in front of a mirror. 

(3) Paralytic . — This is the scoliosis which accompanies extensive paralysis 
from acute anterior poliomyelitis. Some of the most severe cases of scolioiis 
ever to be encountered are in this group. Generally the paralysis is so wide- 
spread that, in addition to the scoliosis, the 
patient will have partial paralysis of both 
legs and walk only with the aid of crutches 
and double leg calipers. 

The treatment of paralytic scoliosis pre- 
sents the orthopaedic surgeon with what is 
sometimes an insuperable problem. Pro- 
longed bed rest and avoidance of early 
weight bearing is a preventive measure 
when the weakness of the spinal muscles has 
been detected, but obviously a time will 
come when the young person must be allowed 
to be up and about. The fitting of a spinal 
brace may help considerably to minimise 

Fig. 382. — Lumbar scoliosis: the development of deformity. In cases 
hemivertebra of L.5 with spina w here the erector spinae has been com- 

pletely and permanently paralysed, it is 
doubtful if anything can be done to prevent considerable deformity even 
while under treatment. So great are the bending forces exerted by the 
superincumbent body weight that even spinal fusions over large areas of the 
spine will bend or crack under the strain. 

(4) Spastic . — Following unilateral spasm of the spinal muscles, e.g. 
syringomyelia (p. 284). 

(5) Pulmonary conditions will produce a scoliosis when disease of one 
lung results in contraction of the chest wall on that side. In the past the 
worst examples followed from the treatment of empyema by prolonged drainage 
through tubes in the chest wall, but the modem treatment of these suppurative 
conditions of the pleura has made this complication one of the rarer causes of 
scoliosis. Extensive thoracoplasties with complete collapse of one half of the 



324 A SHORT PRACTICE OF SURGERY 

chest may cause a slight deviation of the spine, but not usually to such a 
degree as to produce a clinically detectable deformity of the spine. 

(6) Idiopathic Scoliosis . — Though of unknown origin, this is the commonest 
scoliosis, and next to the paralytic the most severe. In this serious condition 
the experienced orthopaedic surgeon can prevent a patient becoming a helpless 
cripple and ‘ hunchback ’ and maintain a condition of the spine which will 
appear comparatively normal to the lay observer. It is to be noted that the 
emphasis here is laid on the maintenance of an acceptable condition of the 
spine ; in other words, early diagnosis and early treatment are the funda- 
mental aspects of this problem. The orthopaedic surgeon presented with a 
case of advanced deformity can do nothing to restore the cripple to normal, 
but his knowledge of the natural history of the development of these gross 
deformities may enable him to check the deformity in early cases. 

Idiopathic scoliosis is commoner in girls than in boys. It does not usually 
present itself until the child is about ten years of age, but from then until 
puberty a rapid and sometimes appalling deterioration takes place. The 
deterioration may thereafter continue at a slower rate until the maximum 
deformity is achieved at about the age of adolescence. Much can be done 
for these unfortunate patients if the condition is diagnosed between ten years 
of age and early puberty, but if missed at this crucial time the orthopaedic 
surgeon can alleviate only a limited number of cases. 

The fundamental nature of idiopathic scoliosis is still obscure. It has often 
been attributed to a paralysis of the intrinsic muscles of the spine by a condition such 
as poliomyelitis, but the preponderance of girls (poliomyelitis affects both sexes 
equally) and the absence of paralysis in the extremities are against this. It is, in fact, 
the complete normality of the rest of the body which distinguishes this condition from 
the scoliosis of poliomyelitis. There is a possibility that there may be some obscure 
neurological cause underlying it, as it is sometimes seen in Friedreich’s ataxia and in 
von Recklinghausen’s disease (neurofibromatosis). 

Deformity. — In order that the body may remain in balance, the primary 
curve of the scoliosis is balanced by secondary curves above and below it. 
These compensatory curves bring the shoulders over the pelvis and, when the 
patient is fully clothed, no particular abnormality will be visible. The main 
effect of a severe scoliosis is (a) loss of height due to the spine becoming ‘ con- 
certinaed this may account for a loss of three inches to six inches (7-5-15 
cm.) of height, according to the severity of the deformity, and (b) the presence 
of a * rib hump ’, which gives the patient the appearance of a * hunchback ’ 
in addition to being a little dwarfed. This rib hump is very characteristic 
of idiopathic scoliosis, and is best demonstrated in an early case by stand- 
ing behind the unclothed patient and asking her to touch her toes. Even 
in the absence of any very marked clinical deviation of the spine, this test 
will show the asymmetry of the chest (fig. 383). This simple test is of 
great importance because the deformity of the spine discovered by X-ray is 
often much greater than other clinical tests would lead one to suppose. The 
reason is that the rotation of the vertebral bodies, which always accom- 
panies the lateral curvature in idiopathic scoliosis, is such that the tips of the 
spinous processes turn towards the midline (so diminishing the apparent 

Nikolai Friedreich, 1826-1882. Professor of Pathology, Heidelberg . 

Friedrich von Recklinghausen, 1832-1910. Professor of Pathology, Strasbourg. 
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curve), and the bodies turn away from the midline, so increasing the 
curvature (and these, being intrathoracic, are not visible until X-rayed). 
The presence of a rib hump, rendered more 
clearly manifest in flexion, will therefore 
lead the surgeon to suspect rotation, and 
that the clinical deformity, as demonstrated 
by marking out the tips of the spinous pro- 
cesses, is concealing a more serious radiolo- 
gical appearance. 

Treatment. — The ideal treatment of 
idiopathic scoliosis is early diagnosis and 
prevention. So rapidly can the deformity 
progress once it has started, that the aim of 
treatment should be frequent surveillance 
during the year after the deformity has first 
been noticed. Comparable anteroposterior 
X-rays of the spine should be taken every 
three months during the first year, and care- 
ful measurements of these curves will show 

whether the deformity is increasing. It is , .f 1 ?- 383. — Scoliosis showing 

. . . , ...... . nb-hump (rotatory deformity) 

valueless to depend on clinical impressions revealed in flexion, 
of what the spine looked like. Without 

this careful supervision it may sometimes happen that, within a year of the 
curve being noticed, a deformity has developed which may be too severe for 
correction. 

It is true that all cases of idiopathic scoliosis do not behave alike. There arc 
certain types which arc benign in their untreated natural history (many of these 
occurring in the lumbar region). On the other hand, there are others of a most 
sinister character (especially those in the thoracic region), and until more is known of 
how these can be distinguished the routine of careful surveillance by X-ray is to be 
advised in all cases. This aspect of the problem is one which favours the concentra- 
tion of these difficult cases in centres which specialise in the treatment of idiopathic 
scoliosis. 

In most of the severe cases a rapid deterioration of the shape of the spine 
takes place in the two or three years prior to puberty, but thereafter no further 
deterioration is likely. Thus a child presented for examination at puberty 
with only a mild curvature can be reassured, but she should be checked by 
comparable anteroposterior X-rays on several occasions. 

In all these mild cases the importance of exercises while under surveillance 
will be manifest : exercises to encourage bending to the side of the convexity 
and rotation exercises in the appropriate direction to de-rotate the spine. 
The child should be instructed to sleep on the side of the concavity and not 
to carry loads on this side. 

If the deformity has reached a degree to be easily visible to the lay person, 
and if there is a strong suspicion that the curvature is of the serious kind 
which will increase before puberty is reached, there is no point in adopt- 
ing inefficient conservative methods which may waste time and allow a 
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deformity to develop. These cases are best corrected by orthopaedic appara- 
tus, after which the corrected position should be maintained by spinal 
fusion. 

Technique. — The most widely used method of obtaining correction is by the use 
of the Risser jacket (fig. 384). This is a plaster body cast, including the head and 
one thigh, applied with the patient bent to the side of maximum correction which can 
be tolerated. The cast is heavily padded with sorbo rubber at the essential points 
where experience has shown that pressure is likely to be encountered. When the 
cast is dry it is sawn across at the level of the apex of the primary curve and angulated 
(taking out wedges if necessary). The new position is held by means of metal hinges 
incorporated with the plaster to hold the two halves together. A very slow correction 
can then be obtained from week to week, and checked by X-ray. When the primary 
curve has been corrected as far as the surgeon thinks desirable (and this is often not 
a complete straightening of the curve), a hole is cut through the back of the plaster 

over the region of the scoliosis 
and the operation of spinal 
fusion is performed through 
this window. The bone used 
is generally taken as small 
chips from the patient’s own 
tibia, and the volume can be 
increased by adding ‘banked 
bone \ Sometimes, in a severe 
case, the operation is per- 
formed in several stages so 
that a long length of spine 
is fused on both sides of the spinous processes. After operation, six months are 
necessary for consolidation of the fusion, and another year of ordinary activities in 
carefully moulded corset is advisable so that the soft new graft is not subjected to 
severe bending strains. 

Milwaukee Brace . — This is an ambulatory splint applied to the trunk which carries 
an extension device to the head. It is used as a prophylactic method in mild cases, or 
as the last splint after a spinal fusion. 

Internal Jacking Systems. — Attempts have beefi made to bury metallic screw-jacks, 
or compression springs, to exert corrective forces directly on the affected spinal seg- 
ments. These are still under trial. 

Unilateral Epiphysectomy . — Attempts have been made, with variable success, to 
destroy the growing epiphyses at the affected segments of the spine, on the convex 
border of the curve. 

^ Kyphosis 

Kyphosis can be defined as an increased dorsal convexity of the spine. 
The deformity of kyphosis lies in the anteroposterior plane (unlike scoliosis, 
which is in a lateral plane), and it produces a flexion deformity of the spine 
whether it occurs in a region which is normally convex (i.e. the thoracic spine) 
or in a region which is normally concave (i.e. the lumbar or cervical spine). 

Three clinical types of kyphosis are encountered : 

(1) ‘Knuckle 9 . — This is nothing more than the undue prominence of a single 
spinous process. The general curvature of the spine as a whole is normal, and 
is merely interrupted by this prominent knuckle (fig. 385 (a) ). Sometimes such a 
prominence may be of no significance, being only a congenital irregularity of the 
spinous processes. When due to disease, it indicates the collapse of a single vertebral 
body. 

(2) Angular. — This is a sharp angular break in the line of the spine, so that the 
parts above and below no longer form part of a simple curve (fig. 385 ( [b ) ). This type 
of kyphosis always implies severe collapse of at least two, and often three, vertebral 
bodies. 

Joseph Charles Risser , Contemporary . Associate Professor of Orthopaedics , College of Medical Evangelists , Los Angeles 
California, U.S.A. 



Fig. 384. — Risser jacket. 
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(3) Round. — This is usually seen in the thoracic region as an increase in the normal 
convexity of this region, and it indicates that the increased wedging of the vertebra 
responsible for it is distributed more or less equally over five to eight thoracic vertebra. 

The causes of kyphosis can be 
classified as : 

(1) Traumatic. — Severe fracture-dis- 
locations of the spine will produce a 
marked angular kyphosis ; mild com- 
pression fractures may be detectable as 
a knuckle kyphos. 

(2) Inflammatory. — Of these, only 
Pott’s disease produces kyphosis. 

Tuberculous caries of the spine in its 
earliest stages will be suspected if there 
is rigidity of the spine on attempted 
forward flexion, and especially if there 
is a knuckle kyphos. The later stages 
of the disease may develop angular 
kyphosis if two or three bodies are destroyed. In late healed cases the 
presence of old sinus scars may clinch the diagnosis of Pott’s disease. 

(3) Neoplastic. — Secondary carcinomatous deposits occur with great 
frequency in the red marrow of the vertebral bodies, but it is unusual for a 
kyphos to develop. More often the patient will succumb to paraplegia or 
from the effects of other secondary deposits elsewhere before sufficient 
collapse takes place to cause a marked deformity. 

(4) Osteochondritis (syn. Scheuermann’s Disease). — This is a disorder of the 
epiphyses in rapidly growing children (cf. p. 250 — Perthes disease, Osgood- 
Schlatter, etc.) which affects the vertebrae in the thoracic region. It is the 
commonest cause of * round shoulders ’ in otherwise healthy young people. 
It produces a marked increase in the normal convexity of the thoracic spine 
which is compensated by an increase in the concavity (lordosis) of the lumbar 
spine below it. 

The disease often starts with pain in the back at puberty, and the con- 
dition can progress until about the age of eighteen. Lateral X-rays of the 
thoracic spine show some irregularity of the anterosuperior and antero- 
inferior angles of the vertebral bodies at the site where the normal epiphyses 
are present. Eventually the vertebral bodies from about the second to the 
tenth will show excessive wedging. 

If recognised in the early stages, a period of three months on a plaster bed with a 
hinge to correct the deformity, followed by a posterior spinal support to brace the 
spine, is a logical order of treatment. In practice, such a drastic curtailment of 
school activities is rarely necessary, and if the patient concentrates on hyperextension 
exercises, has a daily regimen which increases the number of hours he lies flat on his 
back, and reduces the spare time left for * lounging about ’, this is as much as is 
usually necessary to control the condition. A well-fitting back-brace is permissible, 
provided that it docs not take the place of the exercise. A large part of the external 
deformity of 1 round back ’ is attributable to a bad position of the shoulders, and 
many young people can conceal the fixed deformity of the spine by developing a good 

Holger Werfel Scheuermann, 1877-1960. Director of Radiological Department, Military Hotpita I and Sundhy- 

hospital , Copenhagen* 



(«) oo (c) : 

Fig. 385. — Types of kyphosis. 

( a ) Knuckle. ( b ) Angular, (c) Roun#. 
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carriage with shoulders well braced back. It must be confessed that the most 
elaborate and time-consuming mechanical treatment of the deformity, even in its 
early stages, may sometimes fail to produce a perfectly normal spine, and therefore the 
development of a good carriage is in the end the most important part of treatment. 

(5) Ankylosing Spondylitis . — The characteristic deformity of this condition 
is a rigid flexion of the whole spine from the upper cervical to the lower 
lumbar region. It is not a true kyphosis in the sense of a localised increase 
in dorsal convexity at one part of the spine, but is merely the abolition of the 
normal concavities in the lumbar and cervical regions (p. 296). 

(6) Paget’s Disease. — An increase in the curvature of the thoracic spine is 
common in generalised Paget’s disease, and accounts partly for the patient’s 
loss in height. In this condition the bones are invaded by fibrous tissue and, 
though in many cases they appear radiologically denser than normal, they are 
at the same time brittle and also capable of slow bending under body weight. 

(7) Senile Kyphosis. — As a normal feature of old age, the thoracic spine 
develops an exaggerated convexity which explains the loss in height which is 
so characteristic of old age. The underlying pathology is that of a disuse 
atrophy of the vertebral bodies. There is no pain which might bring the 
patient for treatment, and therefore it does not rank as a disease. 

(8) Acute Osteoporosis of the Spine. — This is very similar to senile osteo- 
porosis in its general appearances but occurring in patients of fifty to sixty 
years of age. It is almost always encountered in females, and if occurring 
rather earlier is called ‘ post-menopausal ’ osteoporosis of the spine. This 

condition seems to be related to the failure of some 
ovarian secretion, because great relief from symptoms 
can frequently be obtained by the administration of 
dienestrol which these patients can usually take over 
long periods without causing uterine bleeding. There 
is rarely much re-ossification of the spine, but the 
symptoms are held in control. 

In severe cases a characteristic radiological appear- 
ance of * fish vertebra ’ is seen. This is caused by the 
bone of the vertebral bodies being too soft to resist the 
internal pressure of the intervertebral discs which thus 
tend to assume a biconvex, or even spherical, shape 
(fig. 386). 

Strictly speaking, acute osteoporosis of the spine should 
not be considered here under the heading of kyphosis be- 
cause it does not usually cause this deformity. It manifests itself by pain and 
rigidity of the back. It is probably, however, related to senile osteoporosis and can- 
not be considered in relation to ‘ general diseases of bone ’ because it is essentially a 
local condition affecting the spine alone. 

Lordosis is an exaggeration of the dorsal concavities of the spine and is 
most commonly encountered in the lumbar region. If for any reason, such 
as Pott’s disease, a kyphosis exists in the dorsal region, then a compensating 
lumbar lordosis will develop to restore the centre of gravity of the body. In 
patients with gross abdominal obesity the lumbar spine becomes lordotic to 



Fig. 386. — * Fish ’ 
vertebra in severe os- 
teoporosis of the spine. 
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restore equilibrium, and the same happens as a transitory mechanism during 
the later stages of pregnancy. 

Spondylolisthesis. — This is a condition in which a lower lumbar verte- 
bra, usually the fifth, slips forward through the plane of the intervertebral disc 
below it and so carries with it the whole of the upper portion of the spine. 
The essential lesion is a separation of the body of the vertebra from the pos- 
terior articulation, lamina, and spinous process as a result of a defect in the 
pedicles which hold these two parts of the vertebrae together (fig. 387). 
Because the lamina is left behind in its normal position, the forward displace- 
ment of the vertebral body does not narrow the spinal canal. The deformity 
can, however, cause root pressure which may manifest itself as sciatica. 

In general, the main symptoms are usually those of long-standing low- 
back pain. On examination, in a mild case nothing will be found other 
than some excessive prominence of the first sacral spinous process. In, a 
severe case, where the lumbar vertebra has become dislocated in front of the 
sacrum, there will be a severe lordosis 
and a rather characteristic shortening of 
the trunk, so that the lower ribs seem to 
rest on the brim of the pelvis. 

Though trauma was frequently re- 
garded in the past as a common cause 
of spondylolisthesis, accurate X-ray 
studies now show that a congenital de- 
fect in the development of the pedicles 
is much the commonest explanation. 

X-ray studies often reveal a condition 
sometimes known as ‘ prespondylolis- 
thesis ’, or ‘ spondylolysis ’, where slip- 
ping of the vertebras is absent, or 
minimal, in the presence of defects in the 
pedicles. 

The majority of these cases never 
require any special treatment other than 
simple placebos for backache, such as 
local heat and rest from time to time. 

A stiff lumbosacral corset will give relief 
to the majority, but a few will require 
lumbosacral fusion to abolish pain. As 
in the management of any case of ‘ low-back pain ’, it is unwise to alarm 
the patient with injudicious reports about the X-ray appearance. Many 
cases of severe spondylolisthesis go through life with nothing more than an 
occasional attack of * lumbago \ Injudicious remarks can convert a mild 
case into a complete invalid. 

DEFINITION OF VALGUS AND VARUS 

The terms valgus and varus, so frequently used in describing orthopaedic de- 
formities, often puzzle the student. Essentially valgus means ‘ knock-knee and 
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varus * bow leg ’, and it is difficult to see how these terms could be applied, for instance, 
to the hip or the foot. 

Whatever the level of the deformity, its effect should be considered on the dis- 
placement of the end of the extremity towards or away from the midline of the body. 
Varus deformities are those which displace the hand or foot towards the midline ; 
valgus deformities away from the midline. In knock-knee (genu valgum) it is not 
the knee itself which is displaced medially, it is the foot which is displaced laterally. 

UPPER EXTREMITY 

Cubitus Valgus. — Normally the forearm lies in a slightly abducted 
position in relation to the axis of the humerus (the c carrying angle *). This 
varies from about io degrees in men to 15 degrees in women (because of the 
greater width of the female pelvis in relation to the shoulders). Fractures of 
the external condyle of the humerus in young children frequently fail to 
unite, and continued growth of the medial condyle in later life produces the 
condition of cubitus valgus, where the forearm may be abducted 45 degrees 
in relation to the axis of the humerus. In this position the ulnar nerve suffers 
excessive friction at the medial condyle, and an interstitial neuritis develops 
which produces anaesthesia and an insidious paralysis of the small muscles 
of the hand supplied by the ulnar nerve. If recognised early, transposition 
of the ulnar nerve in front of the medial epicondyle will avert the further 
development of symptoms, but it produces little improvement if serious 
wasting of the intrinsic muscles has already developed. 

Cubitus varus is a less common deformity (‘ gun-stock 9 deformity) due 
to mal-union of supracondylar fractures. It is an ugly deformity but does not 
interfere with function, and its correction by osteotomy is dictated entirely 
on cosmetic grounds. 

Madelung’s deformity (manus valga) is a radial displacement of the carpus with 
abnormal prominence of the lower end of the ulna. It is a term for a deformity and 
comprises many aetiological conditions. Anything arresting the growth of radius will 
produce the deformity. It is usually symptomless and only rarely does the prominent 
lower end of the ulna need resection. 

Congenital absence of the radius occasionally occurs, in which case growth of 
the ulna pushes the hand to the radial side. The lower articular surface of the ulna 
is expanded, and articulates with the proximal row of carpal bones. This is a form 

of Madelung’s deformity. 

Congenital dislocation of the head of the radius 
sometimes causes great confusion if the surgeon is 
unaware of the condition. Dislocation of the head of 
the radius may be diagnosed radiologically for the first 
time after an injury, though it has actually been present 
for many years. Attempts to reduce it will, of course, 
fail. It can be diagnosed by the fact that the head is 
not quite normal in shape (not being cup-shaped at its 
extremity) and that it is longer than it should be for a 
simple dislocation. 

Congenital elevation of the shoulder (syn. 
Sprengel’s shoulder) is a condition in which the scapula 
is smaller than normal and situated at a higher level. 
The inferior angle is rotated inwards, and abduction is 
restricted (fig. 388). In bilateral cases the appearance 
of the patient at first suggests that the neck is ab- 
normally short. In some cases this is true as a result 
of congenital fusion of cervical vertebrae. The 

Otto Wilhelm Made lung, 1846-1926. Professor of Surgery, Strasbourg. 

Otto Sprengel , 1862-1916. Surgical Director, Grossherzoliche , Krankenhaus, Braunschweig. 



Fig. 388. — Sprengel’s 

shoulder. {Sir John Fraser.) 
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homboid muscles are partially fibrous or even cartilaginous or ossified, and the 
rapezius and serratus muscles are sometimes deficient. 

Treatment consists in exercises if such are considered necessary, but surp risingl y 
ittle disability results. Operations to improve function are unsatisfactory, but the 
ipper and inner portion of the scapula may be excised for cosmetic improvement. 

Dupuytren’s Contracture. — This is a localised thickening of the 
palmar fascia which involves the overlying skin of the palm and which shows 
a strong tendency to contract and eventually draw the affected fingers 
into rigid flexion. Most commonly it starts near the base of the ring 
linger and soon draws that finger into the palm 
of the hand (fig. 389). Later it involves the little 
finger in the same way. In long-standing cases 
permanent changes take place in the metacarpo- 
phalangeal joints and the proximal interphalangeal 
joints which render futile any attempts to straighten 
the fingers. 

The pathology of the condition is unknown ; the 
consensus of opinion would seem to favour a chronic 
inflammatory origin, but in all probability it will 
prove to be a primary disorder of the ‘collagen’ 
substance of fibrous tissue. In the past it was cus- 
tomary to attribute it to repeated trauma in persons 
using tools, etc., which pressed on this region. On 
the other hand, it is known to be familial and is fre- 
quently seen in persons who have never done a day’s 
manual work in their lives. The fact that it is so 
often bilateral is against any traumatic origin. It is 
distinctly more common in men than in women. 

Treatment . — Early cases can be treated by night splintage and gentle 
stretchings done by the patient. On the other hand, the most perfect surgi- 
cal cases are those which are operated on before serious contracture develops, 
and radical excision of the affected area is followed by quicker rehabilitation 
in the early cases than in the later cases. 

In the past the operation of ‘subcutaneous fasciotomy’ was often 
practised; through puncture wounds the tight bands were divided and the 
finger partially straightened. There is nowadays very little need for this 
procedure, and radical excision can give very excellent results in all but the 
severe cases where permanent joint changes have developed. In the latter 

it may be advisable to amputate. 

Congenital deformities of the fingers include the 
conditions of syndactyly, macrodactyly, and congenital 
contracture. Syndactyly , or webbed fingers, is a con- 
dition in which two or more fingers are joined together 
(fig. 390). An X-ray should be taken, and if normal 
bones are present, separation of the fingers will improve 
the function of the hand (fig. 39 1 )- 

Syndactyly of the toes needs no treatment, and may 
even benefit swimmers ! 



Fig. 390. — Syndactyly. 





Fig. 389. — Dupuytren’s 
:ontracture. Note pucker- 
ing of adherent skin in palm. 
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A plastic 


Macrodactyly consists in overgrowth, possibly enormous, of a digit, 
operation, or amputation, is occasionally necessary. 

Congenital contracture of the little finger is a condition not encountered in the 
other digits. Hyperextension occurs at the metacarpophalangeal joint, and flexion 
at the proximal interphalangeal joint (fig. 392). The condition is usually bilateral 
and does not produce symptoms. It is easily differentiated from Dupuytren’s con- 
tracture as there is no skin involvement and it usually occurs in young people, whereas 

Dupuytren’s contracture is rarely seen under 
middle-age. Treatment is seldom necessary. 


DEFORMITIES OF THE LOWER EXTREMITY 
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Congenital Dislocation of the Hip. — 

Though this is a comparatively rare con- 
dition in England it is an extremely important 
matter to the orthopaedic surgeon because, 
by early diagnosis and skilful treatment, 
children may grow into complete normality 
who otherwise would go through life 
seriously crippled. 

It would seem that, as the result of some 
gene, the embryo affected in this way 
develops with the head of the femur at some 
slight distance from the socket, and though 
the head of the femur and the acetabulum 


Fig. 39 1. — Syndactyly. The fingers 
are divided by means of a modified 
* Z ’ plasty. There is insufficient 
skin to bridge the gap totally; the 
defect is therefore covered with a 
split thickness graft to both fingers. 
(Simple division with ‘ Z * plasty 
will nearly always result in scar con- 
tracture across each interphalangeal 
joint.) 



Fig. 392. — Congenital contracture of the little 
finger. 


both retain the ‘ primary modelling ’ of their parts they do not later receive the 
‘ secondary modelling ’ which comes from the natural pressure of the head and 
socket against each other. For this reason, the acetabulum becomes flat and 
shallow with an undeveloped upper lip which offers no stable platform under 
which the head of the femur can lodge. The genetic aspect of the problem 
is evident in the fact that certain races are especially prone to congenital dis- 
location of the hip, notably the northern Italians, and the fact that it is ten 
times commoner in female children than male. Certain strains of certain 
species of dog are prone to congenital dislocation (e.g. the poodle). 
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The problem of Etiology is complicated by primary elements and secondary features 
which are difficult to disentangle. Somerville believes that, in addition to the genetic 
basis, too early extension of the hips is the principal feature precipitating dislocation. 
Von Rosen believes that an excess of oestrogen in the maternal blood, which is related 
to the relaxation of the maternal pelvic ligaments at full term, may lead to laxity of the 
foetal hip structures. 


If the condition is undiagnosed and untreated, the child walks with a 
characteristic limp because the pelvis is merely slung to the upper end of the 
femur by capsular and ligamentary structures. 

Clinical Features. — The clinical features which lead to a diagnosis are 
very different in the infant, as compared with the established case which has 
been walking for some years without treatment, and for this reason the two 
clinical types are dealt with separately. 

In Infancy. — The difficulty in diagnosis in infancy is, of course, the fact 
that bony points are not palpable and the errors of the tape-measure are too 
great to be of value. The child moves both legs freely, and frequently tht 
first suspicion that all is not well suddenly occurs to the parents when the 
child is about the end of its second year of life. Up till this time any slight 
limp on one leg is attributed to difficulty in learning to walk, and if the 
condition is bilateral the diagnosis may be even more difficult. If the 
diagnosis can be made during the first year of life, the prospects of a very 
successful result are appreciably greater than if the child has been taking 
weight on the dislocated joint for two or three years. The features which 



Fig. 393- — Asym- 
metrical skin creases in 
C.D.H. 


should be observed in infancy are therefore: 

(i) Asymmetry of skin creases on the inner 
aspects of the thighs. Asymmetry of creases can 



be present with normal hip joints, but the reverse is uncommon and should 
arouse suspicions (fig. 393). 

(2) Telescoping of the Hip . — Traction may reveal the ability to draw the 
hip down and then feel it telescope upwards. 

(3) Limitation of abduction compared with the opposite side (fig. 394 )* 

iidgar William Somerville, Contemporary. Orthopedic Surgeon, Wingfield Morris Orthopedic Hospital, Oxford, 
'tophus Von Rosen, Contemporary . Orthopaedic Surgeon, Mahno, Sweden. 
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This is only likely to be noticeable if the head of the femur is grossly dis- 
located. This may be noticed when applying the infant’s ‘ nappy 

(4) Ortolani or von Rosen Sign. — This is a ‘ click ’ or ‘ snap ’ elicited by 
mani pulating the hip from the adducted to the abducted position with the 
thigh flexed. It is the most important test of all, because it can be elicited in 
the first week of fife in infants with congenital subluxation. The preceding 
signs, (1), (2), and (3), are easily seen in fairly gross cases of dislocation in 
children over one year of age where some contraction has already developed. 
It is incumbent on any doctor handling newborn babies to train himself in 
eliciting the Ortolani sign because treatment can be started immediately, and 
established congenital dislocation thus eliminated from the adult community. 

(5) X-ray Examination. — Radiological diagnosis in a newborn infant is not 
as easy as might be imagined, except in gross cases. This is why the Ortolani 
test takes precedence over radiography and treatment should be initiated on 
this test alone in the first week of life. Because the epiphysis of the head 
of the femur does not appear until one year after birth, it will be realised 
that mild degrees of subluxation may not be obvious. The most important 
radiological test at between six and twelve months old is Shenton’s line. In the 
normal hip this is a regular arcade which can be traced without any break in 

continuity from the un- 
der-surface of the neck 
of the femur to the 
under-surface of the 
pubic ramus (fig. 395). 
If the cartilaginous 
head of the femur is 
slightly subluxated up- 
wards, a * step ’ will 
be visible in this 
arcade. 

When the capital epi- 
physis appears, the radio- 
logical diagnosis is much 
easier. In congenital dis- 
location the epiphysis is 
often a little later to appear on the affected side than on the normal side, and even 
when present it is never quite as large as the normal side. When the epiphysis is 
present, subluxation can be detected by its position in reference to two lines, one 
horizontal and one perpendicular, drawn through the acetabulum. The horizontal 
line is drawn through the centre of the ‘ triradiate cartilage ’ of the acetabulum (fig. 395) 
and the ossific nucleus of the head should lie below this line. The perpendicular 
is drawn through the outer lip of the acetabulum and the ossific nucleus should 
lie medial to this. It will be appreciated that this line is sometimes rather difficult 
to place because a lack of distinctness of the lip of the acetabulum is characteristic of 
congenital dislocation. 

Treatment. — The diagnosis having been established within the first year of 
life , treatment consists of nothing more complicated than holding the thighs 
widely separated with the hips flexed. In this position the head of the 

Af. Ortolani , Contemporary. Ferrara , Italy. 

Edward Warren Hine S hen ton, 1872-1955. Consulting Radiologist, Guy*s Hospital , London, and St. Bartholomew* s 

Hospital, Rochester, Kent ( the oldest hospital in England, situated on the Pilgrim*s Way to Canterbury). 


Rt. Lb. 



Fig. 395. — Congenital dislocation of the hip. Shenton’s 
line (black) broken on left side. Note small ossific nucleus on 
dislocated side, above the horizontal and lateral to vertical 
lines, and the shallow acetabulum and its undeveloped roof. 
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■mur lies opposite the defective acetabulum, and the pull of the adductors in 
lis position will help to compress the head against the acetabulum and stimu- 
ite it to model itself into a deep cup to surround the head. Obviously this 
-osition must be maintained for at least one year. In the early weeks of in- 
.mcy a pillow or specially folded diaper can be used to abduct the thighs, but 
a the later stages some type of abduction splint is needed. 

So important is the early detection of subluxation that infants in whom the 
)rtolani sign is merely suspected should be treated as if they had congenital 
dislocation, because in this condition there is no penalty for over-treating. 
Six to twelve weeks on a simple splint at this age is all that is needed for a 
perfect result. Very simple and convenient rubber-covered splints have been 
developed for this purpose. 


In Later Childhood 

(1) True Shortening. — This will take place above the great trochanter as 
revealed by Nelaton’s line (p. 218). 

(2) Prominence of the Great Trochanter. — If the condition is bilateral, this 
will be associated with widening of the perineum which shows as a space 
between the inner surfaces of the thighs at the root of the limb. 

(3) Difficulty in palpating the femoral artery at the level of Poupart’s liga- 
ment because of the absence of the 
femoral head which should be behind it, 
so indicating emptiness of the acetabu- 
lum. Direct palpation of the femoral 
head in its abnormal position, which is 
the logical counterpart of this procedure, 
is not always possible. 

(4) Limitation of abduction, due to 
shortening of the adductors, but full 
movement in all other directions. 

(5) Trendelenburg's Sign. — To elicit 
this sign the patient stands with her 
back to the surgeon, and is first told to 
stand on the * good ’ leg and bend up 
the knee on the * bad ’ side. The patient 
will then be balancing on the good leg, 
and it will be noticed that the opposite, 
unsupported, side of the pelvis is lifted 
above the horizontal. This is the nor- 
mal action of the pelvis in walking, and 
it is due to the pull of the gluteus 
medius acting between the crest of the ilium and the great trochanter 
'fig. 396). This is a negative (normal) Trendelenburg sign (fig. 397 (b) ). 

The patient is now told to “ stand on the ‘ bad * leg and bend up the knee 
m the * good * side ”. If a positive Trendelenburg sign is present, the oppo- 
se, unsupported, side of the pelvis will drop below the horizontal (fig. 397 (a) ). 



Fig. 396. — Mechanism of Trendelen- 
burg sign. Tension of gluteus medius 
elevating pelvis. 


* tguste Nila ton , 1807-1873. Professor of Clinical Surgery , Paris . 

' ancois Poupart. 1601-1708. Surgeon, HStel-Dieu, Paris. m m 
- tedrich Trendelenburg , 1844-1924 . Professor of Surgery. Letpxtg . 
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This means that the mechanics of the hip are so defective that the gluteus 
medius cannot elevate the pelvis as it should. 

This ‘sign’ is repeated at every step when the patient is walking and gives 
rise to the characteristic ‘ dipping * gait of congenital dislocation. If the 
condition is bilateral, the gait is well described as ‘ waddling.’ 



(«) ( 6 ) 

Fig. 397. — (a) Trendelenburg’s sign positive — standing on 
defective hip. ( b ) Trendelenburg’s sign negative — standing on 
sound hip. 

The most marked examples of the Trendelenburg sign are seen in congenital dis- 
location of the hip, but it is also present, in a less marked degree, in many other 
disorders of the hip (e.g. un-united fracture of the femoral neck, defective arthro- 
plasty of the hip, osteoarthritis, and paralysis of the gluteus medius). 

Radiological diagnosis at this age offers no difficulty, the condition being 
obvious. In tracing Shenton’s line, a word of caution should be sounded ; 
in some severe dislocations a first glance may suggest that Shenton’s line is 
intact because the curve denoted by the under-surface of the lesser trochanter 
may be level with the under-surface of the pubic ramus. It is important to 
note that the essential line is the under-surface of the neck of the femur. 

Treatment. — The case first seen at one and a half to two years of age is 
first manipulated under anaesthesia, and if a satisfactory reduction is obtained 
the hip is held in plaster for about six months. The classical plaster is the 
* frog ’ plaster (fig. 398) but there are grounds for believing that internal rota- 
tion of the hips is better than the * frog ’ position. 

An alternative method favoured by some is the gradual reduction by 
traction and abduction on a special frame, followed by a plaster or by open 
operation. 

Many very successful results have been obtained by the simplest conserva- 
tive methods, but there is always a * hard core ’ of cases (perhaps 25 per cent.) 
which relapse and eventually require operative treatment. The radiological 






DEFORMITIES 


337 


criteria on which a satisfactory conservative 
eduction is judged tends to change as the ex- 
perience of surgeons increases. What would 
4 iave been considered satisfactory even ten years 
igo would probably not be so regarded today. 

Operation is required in cases which re-dis- 
locate after initial treatment; in all cases first seen 
over about five years of age; and in all cases over 
eighteen months or two years where the radio- 
logical appearances are not as perfect as they 
might be after adequate conservative treatment. 

The operation consists of an open reduction with fig. 398. Application of 

removal of the structures preventing the head entering plaster of Paris for bilateral 
the socket (i.e. an in-turned glenoid labrum, an hour- congenital dislocation of the 
glass contraction of the capsule, or a contracted psoas hips, 
tendon). If the acetabulum is very underdeveloped, a 

‘ shelf * operation may be advisable, but this operation is practised less often today 
than formerly. In this procedure the superior lip of the acetabulum is turned down* 
to deepen the socket, and a bone graft inserted between it and the ilium to prevent 
it falling back. 

A new operation which seems likely to have an important role in the future is innomi- 
nate osteotomy (Salter). The iliac bone is divided in a line passing above the aceta- 
bulum between the sciatic notch and the anterior inferior spine. The 
acetabulum can be rotated downwards and forwards and held in the 
new position by a bone graft inserted into the osteotomy line. 

The role of the anteverted state of the femoral neck which is 
commonly associated with congenital dislocation is becoming re- 
cognised as an important feature. A few months after open reduc- 
tion many surgeons recommend a * derotation * osteotomy as the final 
stage in treatment. 

Late Cases. — Sometimes cases of congenital dislocation will 
present themselves at, or after, the age of puberty (fig. 399). At 
this age any attempt to reduce the hip by operation will produce a 
stiff and painful joint, and as most of these cases are quite remarkably 
active and pain-free despite their limp, it is wise to wait until pain 
from osteoarthritis starts in later life, when arthrodesis may be 
required. 

COXA VARA 

The normal angle between the axis of the neck of the femur 
and the shaft of the femur is about 130 degrees. In coxa vara 

a xvj. " 

Bilateral con- this angle is diminished, and in some cases may be as little 
cationofhipsj as 9 ° degrees. The effect of this will be to lower the level 
typical lordo- of the femoral head below the level of the tip of the great 
nent^brntocks" trochanter and so cause true shortening of the limb. The most 
important causes of coxa vara are : 

(1) Congenital . This is a very rare condition, often called ‘ infantile coxa 
vara ’, but it is of interest in that it produces some of the most extreme 
cases of coxa vara ever encountered, the shaft-neck angle often being less 
than 90 degrees. 

(2) Conditions causing softening of the bones , i.e. rickets, osteomalacia, 
Paget’s disease. 

(3) Trauma . Fractures of the neck of the femur which unite with a 

Robert Salter , Contemporary. Senior Orthopaedic Surgeon , Hospital for Sick Children > Professor of Surgery 
Toronto , Canada. 
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shaft-neck angle of less than normal are examples of ‘ traumatic coxa vara 
This does not cause any symptoms. 

(4) Pseudocoxalgia (Perthes’ disease). Pseudocoxalgia has been des- 
cribed elsewhere (p. 250), but special mention should be made of the very 
important condition of slipped epiphysis as a cause of coxa vara. 

( 5 ) Slipped epiphysis. 

Slipped epiphysis (epiphysiolysis) affects children between the ages of 
ten to fifteen years and consists of a displacement of the epiphysis of the 
femoral head in relation to the neck of the femur taking place through the 
plane of the epiphyseal cartilage. The epiphysis slips into the varus position 

at the same time as slipping 
posteriorly (being the same as if 
one considers the shaft and neck of 
the femur sliding into external 
rotation in relation to the head) (fig. 
400). After a period of disability 
and pain, during which the slipping 
process is taking place, the epi- 
physeal line ossifies and the head of 
the femur will unite and the patient 
will spontaneously recover almost 
full function, though with the per- 
manent physical signs of limited 
abduction (i.e. the varus element) 
and limited, or absent, internal 
rotation (i.e. the external rotation 
of the shaft). Later in life 
symptoms of osteoarthritis will 
develop. 

Many children suffering from this 
disease are grossly over-weight and 
show pituitary dysfunction of the Frohlich type, but the remainder appear to 
be children otherwise normal in all respects. 

Two quite distinct 'clinical types of slipped epiphysis are encountered : 
(1) acute displacement and (2) chronic displacement. 

(1) Acute Slipped Epiphysis. — Careful questioning will often reveal that 
the acute case is really an acute episode in what has been a chronic slip, but 
the symptoms prior to the acute slip can be so slight as to pass without notice. 
The acute slip often follows an injury of some magnitude, such as a fall off a 
bicycle or at football, and thereafter the patient is unable to move the joint 
and experiences severe pain. These cases on X-ray will show a complete dis- 
placement of the epiphysis and the clinical signs will be identical with those 
of a subcapital fracture in an adult (fixed external rotation, shortening, and 
limited abduction'). 

Treatment . — The acute case is treated exactly like a subcapital fracture 
of the femur in an adult. It should be reduced under anaesthesia without 



Fig. 400. — Slipped epiphysis. 


Alfred Froklichy 1871-1953. Professor of Pharmacology University of Vienna. 
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undue delay (by internal rotation and abduction, i.e. the opposite of the 
deformity) and a Smith-Petersen nail (or preferably some form of screw) is 
inserted under X-ray control to maintain the reduced position. 

(2) Chronic Slipped Epiphysis. — In this condition the child, between 
ten and fifteen years of age, is noticed to have a limp, but this may arouse no 
comment until after a week or two it gets worse and the patient then starts 
to complain of pain. 

On examination the condition may at first be difficult to diagnose, because 
there may be spasm and limitation of movement in all directions, suggesting an 
inflammatory process (e.g. early tuberculosis). Rest in bed for a day or two 
will relieve the pain and spasm, after which limited internal rotation, limited 
abduction, and slight shortening may be demonstrable. X-ray will shot* 
some degree of slipping of the femoral epiphysis. If treatment is not 
instituted, the early slip will continue slowly or it may culminate in a sudden 
complete slip. It is to be noted that the earliest sign of slipping is best seen 
in the lateral radiograph even when the anteroposterior view seems normal. 

Treatment. — Attempts to reduce the chronic slipped epiphysis are not to 
be encouraged because they will need great violence to move the head and 
thus may cause damage to the blood supply of the head. If the head has 
slipped only a slight degree, the position can be accepted and treatment 
directed to preventing further deformity. This can be by (1) conservative 
methods — i.e. skin strapping traction in abduction for nine to twelve months 
or till radiological evidence of fusion of the epiphyseal line is appearing; or 
(2) by operation, in which case a nail, bone graft, or threaded wires can be 
inserted under X-ray control so that the child can be allowed up, non-weight 
bearing, in a much shorter period. 

If gross slipping has occurred by the time the patient is first seen, 
operative treatment is indicated, and in this case an osteotomy should be 
performed to correct the external rotation and the varus deformity. 

GENU VALGUM 

Knock-knee of a mild degree is very frequently encountered in healthy, 
well-nourished, and well-cared-for children without any recognisable 
pathology. The common cause of severe knock-knee in the past was simple 
rickets, but this is now very rare. 

The degree of knock-knee can be measured by the intermalleolar separation 
present when the inner aspects of the knees are just allowed to touch. In 
children of about four years of age this separation can be as much as 2 to 2 £ 
inches (5 to 6 25 cm.) without there being any evidence of systemic disease to 
account for it. This type of knock-knee often corrects itself spontaneously, 
and it is certainly true that in healthy children it never gets worse than when 
first seen. To the parent one of the main sources of alarm is the fear that if 
a child has 2$ inches (6-25 cm.) of knock-knee at four years, then by con- 
tinued growth of the tibia, in the absence of treatment, one might expect 
twice this amount of intermalleolar separation when the tibia has grown to 
double its length. In fact, the opposite happens ; even in the absence of 

Marius N. Smith-Petersen, 1SSS-19S3. Professor of Orthopedic Surgery, Harvard U.S A. 
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treatment the intermaUeolar separation may diminish slightly as the child 
gets older, but even if it does not, the total appearance of knock-knee is con- 
cealed by the fact that 2\ inches (6*25 cm.) of 
intermaUeolar separation constitutes a neg- 
ligible deformity in the adult. 

In this common type of mild knock-knee 
the only treatment needed is to elevate the 
inner borders of the shoes by l inch (6 mm.) 
and to prohibit, as far as is reasonably possible, 
the child from running about barefoot or in 
uncorrected shoes. This regimen must be 
adhered to for at least five years. More severe 
cases will benefit from a * Mermaid* night 
splint (fig. 401) designed to exert a con- 
tinuous moulding force on the knees, and in aU cases the mother should 
be taught to mould the knees in the varus direction night and morning for 
about five minutes each day. 

General bone diseases in childhood are often ac- 
companied by knock-knee, and one of the most severe 
of these is renal rickets (p. 244). Most of the general- 
ised diseases of bone are associated with dwarfism or 
other evidence of generalised growth disturbance. 

Genu varum ($vw. bow-legs) is less common than 
knock-knee, and in the past was most commonly due to 
rickets. Since rickets is now almost extinct in civilised 
communities, bow-legs are very rarely encountered and 
never to the gross degree of deformity which was a com- 
mon occurrence in the past. If the deformity cannot be 
explained as part of a generalised disturbance of bone 
growth, it is usually the result of a local error in growth of 
the upper tibial epiphysis (‘ tibial varus ’). 

The treatment of mild cases is by daily moulding, night 
splints, and the wearing of shoes raised £ inch (6 mm.) 
on the outer borders. Severe degrees of deformity are 
corrected by osteotomy. 

Genu recurvatum is due to abnormal hyperextension of the joint, and severe 
deformities are often congenital in origin (fig. 402). 

Serious genu recurvatum may follow poliomyelitis, where the hamstrings are 
paralysed and the quadriceps is left with some considerable power. This deformity 
is sometimes seen in spastic paraplegia, though more commonly in this disease the 
child walks with the knees partially flexed. 



Fig. 402. — Genu recur- 
vatum. 



Fig. 401. — Mermaid splint for 
knock-knee. 


FLAT-FOOT (PES PLANUS) 

Though it is a simple matter to diagnose ‘ flat-foot ’ on anatomical 
grounds, it is often difficult to decide whether such a deformity is to be 
regarded as pathological. The normal Negro foot cannot be accommodated 
in a European shoe, yet this foot is strong and symptomless. It is exceedingly 
difficult to decide what is the * normal ’ human foot, because symptom- 
less feet can vary in anatomical shape from the flat arch of pes planus to the 
high arch of pes cavus. Under conditions of active service in first-class 
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infantry regiments great variations in the shape of the foot were observed 
in unselected groups of men not complaining of painful feet. 

In examining painful feet there are occasions when the surgeon is at a loss to know 
whether the complaint is really as serious as it seems to be from the patient’s story. 
The patient with an anatomically flat-foot and a slight amount of discomfort may sub- 
consciously, or hypochondriacally, use this feature as a psychological escape from 
unhappy circumstances. Similarly, patients will often be found who have worn 
‘ arch supports ’ for many years and who allege that they are quite unable to get 
about without them, and yet the supports, when examined scientifically from an 
anatomical and physiological point of view, are utterly valueless. 

If one rejects mere anatomical * flatness ’ as the least important aspect of 
pes planus, one may ask what physical signs should be sought to decide 
whether a patient’s symptoms are entirely based on organic disorder of the 
foot? The two most important physical signs are : (1) limited mobility of 
the tarsal joints and (2) localised tenderness. In general a patient with a 
completely mobile foot (mobile at subastragaloid, mid-tarsal, and metatarso- 
tarsal joints) is unlikely to have disabling pain, but one with limitation of 
movement and spasm (i.e. pain elicited in certain specific movements) 
undoubtedly has a local disorder in the foot. Similarly, consistently localised 
tenderness in one part of the foot (e.g. region of the ‘ spring ligament *, 
inferior calcaneonavicular ligament) is strong evidence of a local source of 
organic pain. 

Types of Pes Planus. — (1) Infantile. — Infants and young children 
often show extreme degrees of flat-foot, and the term pes valgus is often 
preferable because the flatness in these cases is not so much an absence of the 
normal ‘ arches ’ of the foot (though it can be) but rather an eversion of the 
whole foot which makes it appear flat. Probably some of these congenital 
valgus feet should be classified under the heading of talipes calcaneo-valgus 
(p. 344). Some of the older children with this type of valgus foot also show 
knock-knee. 

Treatment consists in instructing the parents to mould the feet into inver- 
sion at regular intervals during the day, and to supply night splints to hold 
the feet in an over-corrected position of inversion. When the child is old 
enough to walk, the inner borders of the shoes should be raised with a 
‘ crooked and extended heel ’. The child should be taught to practice 
walking on the outer borders of the feet with the ‘ toes turned in ’ until this 
becomes almost a habit. 

(2) Acute Foot-strain. — This is not primarily a flat-foot, but if neglected 
may develop into chronic flat-foot. The foot is anatomically normal but is 
acutely painful, often swollen and tender, and resists passive movements of 
the tarsal joints by painful spasm. Though common in the past it is not 
now very frequently seen, as working hours are controlled and employees in 
their first job are not exposed to duties for which they have had no previous 
tr aining . Treatment is by two or three weeks’ partial rest, foot-baths, and 
graduated return to duty. 

Sometimes ‘ acute flat-foot ’ is the result of local inflammation, and in this 
connection the best-known cause is gonococcal fasciitis. 
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(3) Chronic Flat-foot . — This is the end-result of untreated foot strain. It 
is seen frequently in waitresses and others who spend long hours on their 
feet carrying weights. In the later stages the feet become painless and the 
gait shuffling and inelastic. In its final stages this type of foot can be painless 
though rigid. 

The treatment of chronic flat-foot applies mainly during the years when 
the foot is progressively breaking down. Arch supports moulded to the 
corrected shape of the foot and exercises to encourage walking on the outer 
borders of the feet with toes in-turned will prevent further deterioration if 
the patient co-operates. 

Theoretically some of these feet in the stage of painful collapse might be rendered 
painless and capable of more prolonged stress if all the tarsal joints were fused (so- 
called triple arthrodesis of the tarsus). In fact the results of this operation, though 
occasionally done in the past, are not very encouraging, and the patient should be 
readjusted to some employment not demanding such heavy strains on the feet. 

(4) Traumatic Flat-foot . — This is the flat-foot resulting from fractures 
which abolish the longitudinal arches. Fractures of the os calcis produce a 
very severe grade of flat-foot with a rigid subastragaloid joint. Mal- 
united Pott’s fractures cause the appearance of flat-foot if the foot is 
everted (fig. 266). 

(5) Spastic Flat-foot (Peroneal Spasm). — This is not an uncommon cause 
of some of the most severe degrees of flat-foot, and its early recognition is 
important if treatment is to be effective. 

The condition is often unilateral, which tends to distinguish it from the 
other more common types of flat-foot. It occurs in children about the age of 
ten years, and in another group it seems to present itself for the first time in 
early adult life (twenty to thirty years). The presenting symptom is pain 
in the foot coming on after standing or at the end of the day. 

On examination the foot is grossly flat and strongly everted, and the essen- 
tial feature in the diagnosis is the inability of the surgeon passively to invert 
the foot. Passive attempts to invert the foot will cause the tendon of per- 
oneus brevis to stand out like a bow-string above and below the external 
malleolus. 

The essential pathology of this condition is unknown. The consensus of opinion 
is that the primary site of the disorder lies in the interosseous ligaments between the 
astragalus and the os calcis and that spasm of the peronei is a protective mechanism 
which relaxes these ligaments in the everted position of the foot. Certainly in early 
cases the condition is merely one of spasm, because under anaesthesia (or even local 
anaesthesia of the external popliteal nerve) the foot can easily be fully inverted. In 
later neglected stages of the condition, the foot becomes rigidly fixed in eversion and 
bony changes take place in the shape of the tarsal bones rendering the deformity per- 
manent. 

Treatment. — In children manipulation of the feet under anaesthesia and 
fixation in a walking-plaster for as long as six months is a procedure well 
worth trial, although some cases relapse. 

In the adult, treatment is more difficult because the pathology of the con- 
dition is obscure. There are some who believe that the condition is nothing 
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more than an hysterical phenomenon and that the bony changes which result 
are due to long-standing spasm. In the adult the only treatment of value is 
an operative correction of the deformity by * triple arthrodesis ’ in which 
suitable wedges are cut out of the subastragaloid and midtarsal joints to 
restore the normal shape of the foot. The amount of disability, the patient’s 
occupation, and the possibility of a functional basis must be ascertained 
before such a radical step is taken, requiring as it does some six months before 
the patient is fit for work. 

PES CAVUS (iyn. CLAW-FOOT) 

Pes cavus is an increased concavity of the arch of the foot, so that the instep 
is unduly high (fig. 403). It is sometimes associated with nervous diseases, 
e.g. poliomyelitis and Friedreich’s ataxia. 

In most cases the condition occurs 
idiopathically, and a possible explanation 
is a transient mild poliomyelitis affecting 
the lumbrical and interosseous muscles 
of the foot. The clawing of the toes 
could be explained because it is 
the intrinsic musculature of the foot 
which extends the toes (i.e. flexes the 
metacarpophalangeal joints and extends < a > (b > (C ' 

the interphalangeal joints). Without Fig - 4°3— («) Pes cavus. (6) Normal, 
this mechanism the pull of the long ' L ' * 1% P ** aUS 

flexors of the toes would cause them to assume the claw position. 

Another mechanism in the deformity of pes cavus is shortening of the 
plantar fascia, which can be felt as a tight band stretched across the arch. 

The treatment of pes cavus should be commenced when the condition is 
first diagnosed in childhood. If treatment is started in adult life, it is likely 
to be disappointing, therefore at this age before considering the treatment 
of the anatomical deformity the surgeon must satisfy himself that the patient 
has sufficient disability to warrant a time-consuming surgical programme. 
Many cases of pes cavus are able to play games and walk long distances. 
Such symptoms as are present in some of these cases can often be traced 
to painful callosities under the metatarsal heads due to the ‘ high loading ’ 
to which the small area of skin is subjected in this shape of foot. Carefully 
moulded insoles will do much to alleviate this source of discomfort. 

In childhood the attempt to prevent the development of pes cavus is well 
worth major surgical intervention. The mildest cases are treated by sub- 
cutaneous fasciotomy of the plantar fascia accompanied by wrenching of the 
foot to lower the arch. A more radical method of abolishing the ‘ tie-bar ’ 
of the plantar fascia is the Steindler operation in which the plantar fascia and 
all muscle attachments are erased from the lower surface of the os calcis by 
open operation. Often the long extensor of the great toe can with advantage 
be transplanted to the neck of the first metatarsal to elevate this bone and so 
reduce the arch. 

Arthur Steindler , 187H- JUOO. Professor of i rthopatdre Surgery , State University 0 / loua College of Medicine , 

loro a City , U.S.A. 
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In cases where the toes all show considerable clawing, good results can be obtained 
by transplanting the tendons of the flexor digitorum longus on to the dorsal surface of 
the proximal phalanges of the toes so that this will flex the metatarsophalangeal joints. 

In very advanced cases in elderly patients the clawed toes may be a source of great 
discomfort, due to callosities, and it may be impossible to wear ordinary shoes. In 
these cases with rigidly contracted toes, often associated with rheumatoid arthritis, 
very great relief can be obtained by amputation of all the toes through the metatarso- 
phalangeal joints. When this is done, an ordinary shoe can be worn if it is fitted with 
a cork insert to fill the space left in the toe of the shoe. 


TALIPES ( tyn. CLUB-FOOT) 

The term talipes, or club-foot, is used to cover a group of foot deformities 
in which the sole of the foot is no longer plantigrade. In the commonest 
club-foot, which originally gave the condition its name, the foot is so twisted 
that the sole faces medially and the patient walks on what was originally 
the dorsal surface of the foot and its outer margin (equino-varus). Pes 
planus and pes cavus are not classed as club-foot because in these the 
sole of the foot is plantigrade, though the foot itself may be abnormal in 
shape. 


To describe the deformity of any particular club-foot the term talipes is qualified 
with four adjectives describing the pure elements of the deformity, i.e. equinus, cal- 
caneus, valgus, and varus. Equinus (i.e. like a horse) means that the patient walks 
on the tips of the toes because the tendo Achillis is too short. Calcaneus means that 
he walks on the heel, usually because the calf muscle is paralysed. Valgus indicates 
that the foot is everted and varus that it is inverted. It will be realised that only 
rarely are these deformities encountered in their pure form and usually combinations 



such as talipes equino-varus and 
talipes calcaneo-valgus are en- 
countered (fig. 404). 



VALGUS 



Club-foot is either congenital 
or acquired. 

Congenital Club - foot. — 
Though club-foot in newly born 
children may be part of a wide- 
spread error of development, as 
shown by association with club- 
hands, congenital dislocation of 
the hips, spina bifida, or harelip, 
these account for only a minority 
of cases. The common club-foot 
usually occurs in what is other- 
wise a completely healthy baby. 


Fig. 404. — Nomenclature of talipes. Shaded -iP 10 , cxact ^Jjj^gy of club-foot is 
quadrants indicate the common varieties. To stl h obscure. The old theory of 
treat equino-varus over-correct into calcaneo- malposition in utero is no longer 
valgus and vice versa. tenable because simple mechanical 

malpositions are easily corrected and, 
once corrected, the limb will hold its correction and grow normally. In club-foot, 
however, there is a persistent tendency for the deformity to revert to its original 
condition, and the surgeon and nursing team are faced with a continuous fight 
against relapse until the child is three or four years old. It is probable that the 
fundamental abnormality lies in the muscles of the leg and that certain muscle groups 



DEFORMITIES 


345 

are less extensible than others. As the tibia grows in length, it is suggested that some 
muscle groups do not elongate at the normal rate and thus there is a tendency for the 
foot to be pulled into deformity. This theory would explain the constant tendency 
to relapse as growth continues. 

In the common talipes equino-varus the muscular imbalance would affect the calf 
muscles, tibialis anterior, and tibialis posterior rather than the peronei. It is certainly 
a fact that even when excellent results have been achieved, a child who has had a 
unilateral club-foot never has a calf which is as well-developed as the normal side. 

Treatment. — Basically there is nothing more subtle in the treatment of 
club-foot than is used in making a tree or plant grow in a predetermined 
direction by holding it in the desired position for long enough. The sole 
difficulty is in the devising of apparatus to be effec- 
tive and convenient. The foot is held in slight 
over-correction, i.e. an attempt is made to convert 
the foot into the opposite type of deformity — 
equino-varus into calcaneo-valgus and vice versa 
(fig. 404). The treatment is as follows (though 
details vary greatly according to the surgeon) : 

(1) For mild cases: manual moulding into the 
direction of ovcr-correction by the parent or visit- 
ing nurse. This may be combined with strapping. 

This is usually sufficient for calcaneo-valgus 
which, unlike equino-varus, tends to recover 
spontaneously. 

(2) Denis Browne splints strapped on to both 
feet (connected by a metal bar) so that the feet are 
held everted for six months (fig. 405). 

(3) Plaster-of-Paris applied at regular intervals 
in an attempt to hold the correction, used for 
more resistant cases or for neglected cases. 

(4) After six months Denis Browne splints are attached to the boots, and 
later used as a night splint till walking is well established. 

Dining this process of correction, in the case of the common congenital 
talipes equino-varus (C.T.E.V.), it is customary to correct the varus element 
first, and later to start correction of the equinus deformity. 

In cases of relapsing club-foot or incompletely corrected cases first received 
two or three years after birth, the ‘ Kite ’ method of correction has now 
received widespread approval. In this a plaster is applied to the limb 
and, when hard, it is wedged along a line chosen to correct the selected 
deformity. 

In a residue of cases an operation is needed. The operations available are : 

(1) Elongation of the tendo Achillis for the equinus deformity. 

(2) Transposition of tibialis anterior tendon to the outer side of the foot for per- 
sistent recurrence of varus. 

(3) Division of all contracted ligamentary structures around the tarsal joints on the 
inner side of the foot to permit correction of varus deformity. 

(4) Mid-tarsal-subastragaloid fusion with removal of wedges of bone so that the 
foot will be plantigrade. 

Sir Denis Browne, 1892- J9GG. Surgeon, Hospital for Sick Children, London. . 

J. Hiram Kite, Contemporary. Associate Professor of Clinical Surgery ( Orthopedics ), School of Medicine, Emory 
University , Atlanta, Georgia, U.S.A. 




Fig. 405. — Denis Browne 
splint. 
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Acquired Talipes. — By far the commonest cause of acquired talipes is 
poliomyelitis (paralytic talipes). In neglected paralysis of the muscles of 
the anterior compartment of the leg, the foot will develop a rigid and fixed 
equino-varus deformity. The patient will have difficulty in wearing 
normal shoes, and may develop painful callosities on the outer aspect of 
the foot. On the other hand, many patients have minimal disability but 
considerable deformity, and judgment is needed in deciding whether they 
will be improved by operative intervention. If the equinus deformity com- 
pensates for loss of length due to interference with growth, conversion to a 
plantigrade foot may be a poor exchange if the patient then has to wear a 
surgical boot with an ugly ‘ raise.’ 

Other acquired deformities result from a multitude of different causes, 
such as fixed equinus from decubitus in bed without a cage and foot support, 
bums of the calf, ischaemic contracture of the calf, spastic paraplegia in 
children, and spastic hemiplegia in older people. 

The treatment of these deformities is by tenotomy of the tendo Achillis or 
by operations on the tarsus to remove appropriate wedges. 

CALCANEAN SPUR 

is a result of plantar fasciitis following foot strain, which is perhaps aggravated by 
some focus of infection. Persistent local tenderness suggests the diagnosis, and an 
X-ray shows the bony outgrowth projecting forward from the under-surface of the 
bone. A horseshoe-shaped Sorbo insole should be fitted in order to relieve pressure, 
but if disabling symptoms persist excision is occasionally performed through a lateral 
incision. 

HALLUX VALGUS 

Hallux valgus is encouraged by wearing of boots or shoes with pointed 
toes. The deformity consists of abduction, i.e. outward displacement of the 

big toe. It tends to be progressive, because 
the direction of pull of the extensor longus 
hallucis tendon further increases the deformi- 
ty by a ‘ bowstring ’ mechanism when out- 
ward displacement has occurred (fig. 406). 
The following conditions are often associated : 

(1) Hammer-toe, owing to the misplaced big 
toe displacing the adjacent second toe. 

(2) A bunion, which is an inflamed ad- 
ventitious bursa, developing over the promi- 
nent head of the first metatarsal bone as a 
result of pressure. Suppuration sometimes 
follows, and the big toe joint may be secon- 
darily affected. 

(3) Osteoarthritis of the big toe joint, owing 
to pressure, malalignment of the bones, etc. 
Severe pain results, and X-rays frequently 

show osteophytic outgrowths. 

Treatment. — The conservative treatment of hallux valgus is unsatis- 
factory. As the patient is almost invariably a female, it is usually too much 
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to expect that she will accept the scientific advice of wearing shoes with low 
heels, wide fronts, and straight inner borders. A small rubber pad can be 
worn in the cleft between the first and second toes, but this also demands 
the use of a wide-fronted shoe. 

In general, a young adult with hallux valgus will eventually require 
operative treatment no matter what conservative techniques are tried, but it 
is important not to operate merely for cosmetic purposes if the foot is rea- 
sonably comfortable. The most satisfied patients after hallux valgus opera- 
tions are those in which very marked discomfort and gross deformity were 
present. 

Operation. — Local removal of the bunion together with the underlying 
osteophytes, without interference with the metatarsophalangeal joint, is not a 
satisfactory operation because symptoms almost always recur, and a more radi- 
cal operation is later required. There are perhaps exceptional cases in young 
people where the operation is performed if the valgus deformity is only 
slight. 

The standard operation for hallux valgus is the making of a pseud- 
arthrosis by excision of the base of the proximal phalanx (Keller). The Keller 
procedure in younger patients can be augmented by an osteotomy of the base 
of the first metatarsal to abduct the first metatarsal and close the enlarged gap 
between it and the second metatarsal (Stamm). The corrected position is 
maintained by inserting excised bone to hold the osteotomy open on the 
medial aspect. 

After the operation, at least three months will elapse before the foot will 
tolerate an ordinary shoe, and the patient may not feel the full benefit of the 


.«~, v operation for as long as six months. 

Hallux rigidus occurs as two distinct 
Ipjjatiii varieties. 

(i) The adolescent type is due to 
H L i synovitis of the metatarsophalangeal 
rjf joint following injury, and is associated 
’•L- with muscular spasm. There are no 
Fig. 407. radiological changes. It is relieved by 
—Metatarsal wearing a metatarsal bar J inch (2 cm.) 

wide and J inch (1 -25 cm.) thick (fig. 407). 

(2) The adult type is nothing more than mon-arti- 
cular osteoarthritis, sometimes precipitated by injury. 

The limitation of movement is due to interlocking of 
osteophytes, and also to flattening of the metatarsal 
head (fig. 408). Treatment is by operation, the Keller 
procedure being the one most widely employed. In —Hallux 

this operation the painful rigid toe is replaced by a h,G ' 4 °r g idus 
pseudarthrosis at the metatarsophalangeal joint. 

Hammer-toe consists in hyperextension of the metatarsophalangeal joint 
and flexion of the proximal interphalangeal joint (fig. 409). Callosities form 
over the bony prominences, and in long-standing cases adventitious bursae 


Fig. 408. — Hallux 
rigidus. 


William Lordan Keller, Contemporary. Formerly Medical Corps, U.S. Army. 

Temple Theodore Stamm, Contemporary. Orthopeedic Surgeon, Quy's Hospital , London • 



348 A SHORT PRACTICE OF SURGERY 

develop. Fascia and ligaments become second- 
arily contracted. 

Hammer-toes sometimes develop from over- 
crowding, either by small or pointed shoes, or as 
a result of hallux valgus. Pes cavus, as an 
associated condition, has already been men- 
tioned. 

Treatment consists of correcting any pre- 
disposing cause and wearing a corrective splint. 
If the deformity is established, operative in- 
tervention is required. The ‘ spike ’ operation (Higgs) ensures bony anky- 
losis, and consists of drilling the base of the middle phalanx and impaling 
it on the shaft of the proximal phalanx after shaping the condyles into a 
spike. 

INFANTILE PARALYSIS (POLIOMYELITIS) 

Infantile paralysis has been greatly reduced in incidence and severity in 
Western countries as a result of widespread immunisation campaigns. Two 
types of vaccine are currently used: (i) Salk vaccine is an injection of organ- 
isms killed by formalin and (2) Sabin vaccine is an oral preparation of virus 
particles of attenuated virulence. 

This condition occurs most commonly in the late summer months, and 
there is still a great deal which is not understood about the method of spread 
of epidemics. Anterior poliomyelitis is a notifiable disease, and may be 
transmitted by nasal secretion or faecal contamination of * carriers ’. It is 
now certain that the route of ingress is through the alimentary canal. The 
responsible organism is ultra-microscopic, passes through a porcelain filter, 
and can be transmitted to apes. The virus causes a meningeal reaction, the 
cerebrospinal fluid being under pressure and containing an excess of cells 
and albumin. The anterior horn cells in the cord are attacked and the 
corresponding muscles are paralysed. There is good evidence that undue 
muscular exertion during incubation can direct the paralysis to the exhausted 
muscle groups and also render more profound the resulting paralysis 
of these groups. Therefore rest should be strictly enforced in the early stage 
of any febrile condition where the possibility of poliomyelitis is considered. 

The disease is divided into three stages : 

(1) Stage of Invasion . — The onset is usually sudden, and is characterised 
by a rise of temperature, pain in the head and spine, and usually more or 
less widespread cutaneous hypersesthesia. Owing to meningeal irritation 
stiffness of the neck or back is constant and early — the * spine sign.’ Par- 
alysis is evident after two or three days, and unless an epidemic is rife the 
true nature of the condition is frequently unsuspected until the paralysis 
is discovered. Lumbar puncture shows a preliminary rise in polymor- 
phonuclear cells, followed by an increase in lymphocytes. In a severe 
paralysis the proximal muscles, i.e. shoulder and arm groups, hip and 
thigh, are usually more completely palsied than the distal groups controlling 
hand and foot. Spinal and abdominal muscles are frequently affected, the 

Sydney Limbrey Hizpi, Contemporary. Consulting Orthopaedic Surgeon , St. Bartholomew's Hospital , London. 
Jonas Edward Salk, Contemporary. Professor of Preventive Medicine , University of Pittsburg School of Medicine , 

U.S.A. 

Albert Bruce Sabin, Contemporary. Pi ofessor of Research Pediatrics , University of Cincinnati College of Me diet tic 

Ohio , U.S.A. 



Fig. 409. — Hammer-toe with 
callosity. 
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former leading to scoliosis. Paralysis is very variable in extent and dis- 
tribution ; in severe cases the bulk of the skeletal muscles are initially 
affected, while in others merely one or two isolated muscle groups suffer. 

(2) Stage of Recovery. — If a muscle group remains completely paralysed 
for four to six months, then paralysis is permanent, and farther efforts to 
improve muscular tone are a waste of time. If there is a little voluntary 
movement after the acute phase has subsided, then continuous improvement 
in strength is likely for two or three years. 

It is a matter of consolation that the extent of the paralysis at the onset is 
not an indication of the final result. Some cases start with almost total 
paralysis may be left with very localised and tolerable permanent disabilities, 
but the main recovery is apparent in a few weeks. 

(3) Stationary Stage. — This is approximately after the lapse of two years, 
but further slight improvement is possible. Shortening of the limb may 
result from inequality of growth. Sensitivity to cold may also be troublesome 
with chilblains and ulceration, requiring sympathectomy (p. 139). 

Treatment. — (a) Stage of Paralysis. — Symptomatic treatment is all that 
can be attempted. The affected limbs should be splinted in the positions 
which place the joints in neutral position and so avoid undue stretching of 
paralysed muscle groups. Joints should be moved at regular intervals to 
prevent stiffness. Massage or electricity is harmful, in that the affected 
muscles require rest. Lumbar puncture is indicated for meningeal irritation, 
as withdrawal of fluid under pressure gives relief. 

( b ) Stage of Recovery. — During this period three principles of treatment 
must be observed : 

(i) Relaxation of paralysed muscles. If paralysed muscles are allowed to 
become permanently stretched (by the pull of healthy antagonistic muscles 
or by the influence of gravity), any subsequent recovery of tone is neutralised 
by the ‘ slack ’ which has been allowed to develop. Therefore splints, surgical 
boots, and other forms of apparatus must be worn to prevent 
over-stretching of affected muscles (fig. 410). A plaster- 
of-Paris shell is required for spinal cases, to be succeeded 
by a jacket. 

(ii) Maintenance of nutrition. Massage, electrical baths, 
radiant heat are all useful in stimulating the circulation 
and improving nutrition. Weak muscles must not be over- 
stimulated, and the limb is maintained in such a position 
as to relax affected muscles during treatment. 

(iii) Exercise. As recovery occurs, active muscular 
contractions are encouraged, provided that the effort is 
well within the powers of the weakened muscle. Exercise 
beyond the point of fatigue may be harmful. 

(c) Stationary Stage.— After a period of two years the uuu iu ujc m 

value of the affected muscles can be assessed, although it valgus strap, and a 
should be remembered that further slight improvement *5ipes 

is still possible. The principle of treatment is now to equino-valgus. 



Fig. 410. — Sur- 
gical boot — lateral 

.* 1 
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restore muscular balance) either by means of surgical apparatus or by 
operative procedures, with the advantage that appliances can then be 
discarded or simplified. The following procedures may therefore be adopted : 

(i) Tendon transplantation, by which means the action of a stronger 
muscle is transferred to a weaker group, or the direction of muscular pull is 
altered so as to overcome deformity. 

The following principles should be considered in connection with tendon trans- 
plantation : 

(a) If possible the tendon is selected from muscles with the same innervation as 
those affected, so that re-education is simplified. 

(b) The joint must be fully mobile, i.e. the transplant must not be expected to 
work against contractures which have not been abolished prior to the transplant. 

(c) The path of the transplanted tendon should be as direct as possible. 

(d) The limb must be relaxed before the tendon is fixed. 

(ii) Tendon fixation (tenodesis) has been used in order to assist in the fixation of a 
flail joint. Thus in the case of the ankle joint the selected tendon is fixed to the bone 
on both sides of the joint in order to secure stabilisation. Results are disappointing, 
as paralysed tendons readily stretch when subjected to strain. 

(iii) Tenotomy, which has little scope in the treatment of infantile paralysis, as 
muscles are already weakened and the contraction of stronger muscles should have 
been prevented. 

(iv) Arthrodesis is a useful procedure, in that it obviates the continued use 
of surgical apparatus devised to stabilise a flail joint. The operation consists 
in removal of the articular cartilage and securing bony union between the 
bones which comprise the joint. Arthrodesis is often combined with tendon 
transplantation. 

In paralysis of the foot it is necessary to stabilise the tarsus so that a firm 
plantigrade foot is presented to the floor at each step, without any tendency to 

roll over into inversion as would happen 
if it strikes the ground while slightly in- 
verted. The Naughton Dunn operation 
is widely used for this purpose. 

Naughton Dunn's arthrodesis consists in ex- 
cision of the subastragaloid and mid-tarsal joints. 
This includes, on the inner side, the scaphoid 

Fig. 41 i. —The shaded areas indi- and adjacent parts of the astragalus and cunei- 
cate the bone to be removed in form bones, and on the outer side adjacent parts 
Naughton Dunn’s arthrodesis. of the os calcis and cuboid (fig. 41 1). The foot 

is displaced backwards, and becomes stabilised 
by ankylosis of the mid-tarsal and subastragaloid joints, but ankle movements are 
preserved. 

(v) Bone lengthening is valuable in cases of shortening. The femur or 
tibia is divided obliquely and continuous skeletal traction will augment the 
length of the limb up to 2 inches (5 cm.). 

Some surgeons prefer to excise a part of the femur in order to shorten the 
normal leg. Alternatively, in a growing child staples arc driven into the 
bone to bridge the epiphyseal line and so prevent further growth. 



Naughton Dunns 1884-1939 . Surgeon , Royal Cripples* Hospital , Birmingham. 



35i 


CHAPTER 17 

THE HEAD 

Geoffrey Knight 

THE SCALP 

The scalp consists of four layers — skin, subcutaneous tissue, epicranial 
aponeurosis or galea, into which is inserted the occipito-frontalis muscle, and 
the subaponeurotic areolar layer. The scalp is well supplied with blood- 
vessels, and the walls of the arteries are adherent to the fibrous tissue in the 
subcutaneous layer. Therefore scalp wounds bleed freely, as the muscular 
coat of a divided artery cannot retract readily when the vessel is severed. 

Wounds of the scalp are treated by adequate shaving of the surrounding 
scalp. The wound is excised, hsemostats 
applied to the galea are allowed to fall 
back over the skin edge. The scalp is 
closed in two layers, galea to galea and skin 
to skin, with interrupted black-silk sutures. 

In the case of tissue loss the gap is closed 
by making a reversed ‘ S * incision, by 
which means most defects in the scalp can 
be closed (fig. 4^2). This leaves the peri- fig. 4x2. — Letter s scalp plastic 

cranium exposed at the ends of the incision. incision. 

Healing occurs by granulation from the 

pericranium, which should be protected with tulle gras, and subsequent 
cpithelialisation of the granulated area. 

Owing to its rich blood supply wounds of the scalp heal readily. Many 
cases are on record where the scalp has been avulsed almost completely, but 
after cleansing and suturing into position, union has occurred in a satisfac- 
tory manner. 

Hsematoma of the scalp may be subcutaneous. Subaponeurotic 
haematomas spread extensively beneath the epicranial aponeurosis and are 
only limited by the attachment of the aponeurosis around the base of the 
calvarium. Subpericranial haematomas are limited by the suture lines which 
border the underlying bone, to which the pericranium is attached. 

Infection of the scalp may be limited in a similar manner. In the 
subaponeurotic areolar layer infection is circumscribed only by the attach- 
ment of the epicranial aponeurosis, and may extend from the superior 
curved line of the occipital bone behind to the supraorbital ridge in front, 
and laterally be bounded by the zygomatic arch, temporal ridge, and upper 
border of the mastoid process. The subaponeurotic areolar tissue is termed 
the ‘ dangerous area ’, since intracranial infection may occur secondarily 
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(p. 375) via the emissary veins. Treatment is by chemotherapy and incisions 
parallel to the main vessels and nerves. 

Sebaceous cysts ( syn . wens) (p. ioo) 
are often multiple (fig. 413) and may 
grow as large as hen’s eggs. The sur- 
rounding scalp becomes bald if pressure 
interferes with its blood supply. Infec- 
tion and ulceration are described on 



Lipomas arise from fatty tissue incor- 
porated with the areolar layer (fig. 55). 

Cirsoid aneurysm is rare and difficult to 
treat. Capillary naevi sometimes occur in the 
skin, beneath which abnormal arteries com- 
municate directly with distended veins. Most 
commonly the superficial temporal artery and 
its branches are affected. The underlying 
bone becomes thinned by pressure which also 
causes the hair to fall out. Radiography may 
show perforations in the skull which indicate 
Pig. 413. Sebaceous cysts of the that part of the tumour is intracranial. These 

sca p ‘ tumours tend to enlarge slowly with a risk of 

serious haunorrliagc if ulceration occurs. 

Treatment consists in extirpation of the tumour in the early stages (ligation of 
one or both external carotid arteries is advisable as a preliminary step to local excision). 
If its size forbids such radical treatment, then the main vessels are ligated, but this is 
often unsuccessful, as a large tumour on the surface usually possesses intracranial 
connections which maintain the blood supply. 

A dermoid cyst occurs most frequently over the external angular pro- 
cess (fig. 583). Although congenital, it may not appear until the child is 
some years old. It may communicate 
with an intracranial dermoid by a 
narrow neck, which passes through 
the underlying bone. In this case 
a cough-impulse can sometimes be 
detected. X-ray shows a bone defect 
with a sclerotic margin (fig. 414). 

Treatment. — Superficial cysts are 
excised locally. If there is evidence 
of intracranial extension, the cyst is 
approached by osteoplastic cranio- 
tomy, as the intracranial portion may Flc 4I4 ._ Lateral x _ My showing der _ 
be larger than the superficial. moidcystofthediploe. The inner table has 



Fig. 414- — Lateral X-ray showing der- 
moid cyst of the diploe. The inner table has 
been penetrated by intracranial extension. 


Papillomas are common and cause 

discomfort on combing the hair. Constant irritation of this nature encourages 
malignant changes. 

Fibrosarcoma has already been described (p. 59). 

Epithelioma of the scalp is not common and presents no special features. 
Melanomas may be unrecognised, owing to the small growth being hidden by 
hair. If malignant changes supervene, the appearance of secondary deposits should 
lead to the discovery of the tumour. 
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THE SKULL 

Microcephaly may be associated with agenesis of the brain and imbecility, or 

.ult later from premature synostosis in a normal child. 

Oxycephaly (syn. steeple-head, Gk. oxus = sharp) is a condition in which the 

ull is egg-shaped, following premature obliteration of sutures. Most cases develop 

creased intracranial pressure. 

Treatment. — Cranioplasty by the formation of Gigli saw cuts between burr holes 
.id wrapping the bone edge in tantalum foil allows normal skull expansion and 
crebral development to proceed. 

Meningocoele. — Clinical Features. — Protrusions of a pouch of dura mater 
'hrough a congenital defect in the skull are usually situated at the root of the 
nose or over the occipital bone. Trans-sphenoidal projections protrude 
through the base of the skull into the naso-pharynx and have been mistaken for 
nasal polypi: attempted removal has resulted in meningitis. A meningocoele 
is present at birth, and forms a tense rounded 
swelling which is translucent and sometimes 
pedunculated, and which yields an impulse when 
the child cries or coughs. Growth of the skull 
may occlude the neck of a small sac; in this case 
a cyst remains which is non-pulsatile and un- 
affected by coughing. 

An encephaloccele is a similar condition, but 
some portion of the brain is also extruded (fig. 

4x5). Should this cerebral extrusion contain 
part of a ventricle, it is known as a hydroen- 
cephaloccele. In these conditions vascular 
pulsation is present. The child may be still- 
born, some degree of idiocy or deformity may 
be associated. 

Treatment. — The skin surface should be 
protected with padding and tulle gras to prevent 
ulceration and infection. If at the age of a month the child shows normal 
development, operation is performed under local anaesthetic, the child being 
tied to a cross and given a feeding bottle during operation. A curved in- 
cision is fashioned in one margin of the sac, so that when the wound is sutured 
the incision will not overlie the bone defect. The neck of the sac is defined, 
transfixed, and ligated and the sac and excess skin removed. Muscle and 
fascia are brought together over the bone defect. Many cases are found to 
have a small encephaloccele at the base. This is removed with the sac, with- 
out harmful effect, as the tissue is functionless. 

Skull Fractures. — See Cranio-cerebral Injuries (p. 354). 

INFLAMMATION OF CRANIAL BONE 

Osteomyelitis occurs as a result of : 

(i) Direct infection , such as a compound fracture. 

(ii) Local extension of infection from the frontal sinus or mastoid antrum. 
The diploe is sometimes infected as a result of cellulitis of the scalp. 

Leonardo Gigli , 1863-1908 , an Obstetrician of Florence, invented his saw for pubiotomy. 
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(iii) Blood-borne infection by circulating organisms is practically unknown, 
except when rarely it follows bruising of the bone in young children. 

Acute osteomyelitis of the skull is a serious condition. Infective throm- 
bosis of emissary veins, extradural abscess, subdural abscess, brain abscess, 
and meningitis are grave complications (p. 375). 

Treatment consists in the administration of antibiotics, which are ex- 
tremely effective in controlling both acute and chronic osteomyelitis. Hence 
the wide excisions of both tables of the skull, at one time practised in the acute 
stage, are seldom required. 

In the chronic stage, sequestra are sterilised under antibiotic treatment, and 
then excised. Bare areas in the overlying scalp are treated by skin grafting. 

Tuberculous disease of the skull is uncommon, but occasionally occurs in 
association with tuberculous lesions elsewhere. As with other bones, the infection 
commences either in the pericranium or in the medulla, i.e. the diploe. The diseased 
bone should be removed widely, otherwise abscesses are likely to form and erode the 
scalp. Antituberculous drugs arc given (p. 23). 

Syphilitic pericranitis is nowadays a rare affection. Localised swellings occur 
which are slightly tender and fixed to the bone. Under suitable treatment dis- 
appearance is usual, although a small bony swelling occasionally remains. 



NEW-GROWTH OF THE SKULL 

Innocent tumours are 

rare. An ivory osteoma 
occasionally arises in the 
region of an air sinus (p. 256). 

Malignant new-growths 
resemble those of other bones. 
Pericranial sarcoma forms a 
tumour, the consistency of 
which depends upon its vascu- 
larity and rate of growth. 
Thus it may be pulsatile or 
of an almost bony hardness. 
Osteoclastoma occasionally 
develops in the diploe. 

The commonest malignant tumour is secondary carcinoma, usually derived 
from primaries in the breast, thyroid, prostate, or suprarenal. 

Hypernephromas produce rapidly growing vascular tumours, which pul- 
sate when the outer table is eroded. Secondary deposits usually produce a 
single clear area on the skull X-ray with irregular margin (fig. 416). Deposits 
from carcinoma of the breast are often multiple. 


Fig. 416. — Lateral X-ray showing irregular clear 
area produced by a secondary deposit from carcinoma 
of the breast. 


CRANIO -CEREBRAL INJURIES 

Head injuries are injuries of a composite structure in which, according 
to the mechanism, either the brain, the skull, or intracerebral vessels may be 
injured separately or together. Except in exceptional circumstances, some 
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grce of brain injury, either minor or major, is inflicted at the moment of 
ipact producing a neuronal lesion, the effects of which determine the 
.mediate clinical picture and often the outcome of the case. The epi- 
.icnomena of skull fracture, oedema and intracranial haemorrhage are 
iperimposed upon this basic picture of neuronal injury. In the mechanism 
f intracranial injury the direction and plane of the injuring force and its 
Jocity are, in general, as important as the magnitude of the forces involved, 
'he serious complications of intracranial haemorrhage in particular are 
>roduced by relatively minor forces acting in a certain plane. 


INJURIES OF THE BRAIN 1 

Mechanism and Pathology. — At the moment of impact a diffuse 
neuronal lesion is inflicted on the brain which is responsible for the im- 
mediate clinical picture of brain injury. Secondary changes of oedema or 
intracranial haemorrhage take time to develop. The rise in pressure resulting 
from these causes may lead to a deterioration in the patient’s level of con- 
sciousness at an interval after injury; the clinical picture in the early stages 
results from the neuronal lesion alone. All degrees of brain injury resulting 
in loss of consciousness, concussion, contusion, or laceration of the brain are 



Fig. 417. — Suspension of the brain 
m the slings formed by the superior 
cerebral veins. 



falx. 


produced by one mechanism, namely displacement and distortion of the 
cerebral tissues occurring at the moment of impact. 

The brain is not a perfect fit within its membranes ; it is capable of a 
certain degree of antero-posterior riding movement within the spaces of the 
cerebrospinal fluid in which it is suspended by slings formed by the superior 
cerebral veins (fig. 417). Lateral displacement of the brain inside the skull 
is restricted by the midline septum of the falx (fig. 418). 

Blows on the front or back of the head therefore lead to the maximum 
displacement of the brain, with proportionately severe cerebral injuries, 
'he cerebral hemispheres being displaced in relation to the brain stem and 
hypothalamic region; in this displacement one hemisphere may be distorted 

1 ‘ No head injury is too slight to neglect, or too severe to be despaired of/ — Hippocrates. 

ppocraies , bv common consent the Father of Medicine , was born tn the island of Cos in the Aegean archipelago about 

‘(to ft r ll e li V ed to be 109 years of age in an era when the expectation of life was about 32 years 
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in relation to the other, with the resulting stretch and strain on the junctional 
tissues of the commissures and corpus callosum. Laterally directed blows 
severe enough to fracture the skull cause less cerebral displacement, and 
therefore less associated diffuse injury of the brain. 

The lines of force set up by cerebral distortion act chiefly upon the region 
of the third ventricle and hypothalmus and brain stem (figs. 419 and 420). 



Fig. 419. — Lines of force acting on the 
hypothalamus and brain stem as the result 
of posterior displacement of the hemi- 
sphere. 



Fig. 420. — Lines of force acting on the 
corpus callosum and one peduncle as the 
result of anterior displacement of one 
hemisphere. 


The severity of these forces is demonstrated by the fact that in deaths from 
boxing injuries, the medulla may be torn across. At first sight it is difficult 
to understand how stretch exerted upon the brain stem can disturb conscious- 
ness, unless it is realised that consciousness is not maintained exclusively by 
the cerebral cortex, but is also maintained by the basal areas and hypothalmus. 
After removal of both cerebral hemispheres at a level immediately above the 
thalamus (Goltz’s dog experiment), an animal is deprived of all volition, 
but it can stand, and will respond to any stimulus by a show of violent 
and uncontrolled rage, a reaction which is curiously similar to that seen 
in post-traumatic delirium following b.*ain injury. Since imperfect con- 
sciousness is maintained following a lesion at this level in the brain, it 
follows that for consciousness to be completely lost, a lower level of the 
brain stem must be affected, and patients are, in fact, rendered completely 
unconscious by the effect of distortion acting upon the brain stem and 
affecting ascending stimuli which maintain the central excitatory state of 
the cortex. 

In all cases the instantaneous loss of consciousness which occurs at the 
moment of injury, whether short or long lasting, is produced by paralysis of 
conduction in the brain stem following distortion, and this occurs quite 
independently of any change in intracranial pressure whatsoever. 

The clinical terms which are used to describe brain injury, concussion, 
contusion, and laceration of the brain merely indicate minor and major de- 
grees of this process and do not imply any individual difference in pathology. 

In cerebral concussion the stretch is slight. There is a brief temporary 


Friedrich Leopold Golte , 1 S3 4-1 902 . Professor of Physiology , Halle , Germany. 
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lysiological paralysis of function without organic structural damage, which 
-.ults in a transient loss of consciousness, followed by complete recovery. 

In cerebral contusion the stretch is severe. There is some rupture of 
?res. Unconsciousness is more prolonged, the initial recovery is imperfect, 
death may result from the effects of the lesion on the vital areas of the brain 
em acting independently of any change in intracranial pressure ; indeed, 
iany fatal cases die with an abnormally low intracranial pressure. 

In severe cases of cerebral contusion there is an additional sliding move- 
ment of the grey matter in relation to the white, which results in damage to 
aerve cells and axons. Degeneration following rupture of axons accounts 
i or the post-contusional state associated with defective memory and personality 
change in patients who survive. 

Histological Changes . — In fatal cases there may be no visible surface injury, but 
section reveals rupture and degeneration of axons and pyknosis of nerve cells. Ring 
hemorrhages produced by bleeding into the perivascular spaces of Robin-Virchow 
are produced by rupture of vessels at the points of maximum stress in the region of the 
commissures, corpus callosum, and deeply in the third ventricle and substantia nigra 
in the brain stem. Cloudy swelling is seen in the choroid plexuses, and results in 
reduction of cerebrospinal fluid formation and the low intracranial pressure found in 
many fatal cases. 

In cerebral laceration the internal changes are the same as those seen in 
contusion, but the brain surface is tom, with effusion of blood into the 
cerebrospinal fluid owing to laceration against bony ridges and the edges of 
dural septa during brain displacement. Lacerations are common on the 
inner aspect of the hemisphere against the falx, on the under aspect of the 
frontal lobe, and tip of the temporal lobe, the latter producing traumalic 
anosmia. They are less common at the occipital poles, producing blindness 
or hemianopia. Frequently surface injuries are situated at a point diamet- 
rically opposite the site of impact ( contre-coup ), and are produced by displace- 
ment of the brain. 

Clinical Features. — Cerebral concussion may produce either a momentary 
loss of consciousness or a short period of unconsciousness and cerebral shock 
of minutes only, which is then followed by a complete and perfect recovery 
with no residual signs. No treatment is required other than rest and 
analgesics for headache, provided that there is no associated evidence of skull 
fracture (p. 368). 

Cerebral contusion is diagnosed when unconsciousness is prolonged, if 
the patient recovers to a state of imperfect consciousness, such as confusion, 
irritability, or delirium, or if physical signs of focal damage are revealed on 
examination. During the initial period of unconsciousness the patient is 
pale, with shallow respiration, the pulse is increased in rate and feeble. 
The temperature is subnormal, musculature is relaxed, and the reflexes are 
diminished. Following this state of cerebral shock, which is also seen for 
a short while in concussion, a phase of reaction develops, the respirations 
become deeper, the pulse increases in tension and the face becomes flushed. 
On recovery of consciousness patients complain of headache or photophobia 

paries Philippe Robin, 1821-1886. Professor of Histology > Paris , Prance. 

Rudolf Ludwig Karl Virchow, 1821-1902. German Pathologist. 
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and often vomit and exhibit confusion, irritability, or delirium, indicating 
damage to the cortical or hypothalamic levels of the brain. 

In cerebral irritation the body assumes a position of flexion, the patient 
curls up in bed with knees drawn up and arms flexed and interference of 
any kind is resented verbally or physically. In serious cases deep coma 
persists from the moment of injury; dilated and inactive pupils, Cheyne 
Stokes’ respiration and irregular pulse indicate a brain stem lesion which will 
probably prove to be fatal. In less serious cases physical signs such as 
anosmia, aphasia, or hemianopia, may be detected on recovery of conscious- 
ness but not before. If the brain surface is lacerated the patient may suffer 
from stiff neck, pain in the legs, and retention of urine due to the irritation 
of blood in the cerebrospinal fluid. Retrograde amnesia involving loss of 
memory for events prior to the accident and post traumatic amnesia vary 
in duration according to the severity of the injury. In cerebral contusion 
post traumatic amnesia continues for many hours or days after apparent 
recovery of consciousness has been observed. 

Secondary pathological changes leading to a rise in intracranial 
pressure occur at an interval after injury and include: 

(a) Local swelling in the region of surface bruises, retention of fluid in 
the lateral ventricles, blockage of the basal cisterns and arachnoid granu- 
lations by effused blood, with defective absorption of cerebrospinal fluid. 

( b ) Massive intracranial haemorrhage, extradural, subdural, or intracerebral. 

These additional factors may produce a fatal cerebral compression in a 

patient whose neuronal injury could otherwise have been survived. 

Analysis of the mortality of head injury shows that deaths in the early 
stages are usually produced by the effect of the neuronal lesion alone repre- 
senting an immediate mortality which is irreducible, but that in deaths 
occurring after twenty-four hours there are many cases of unrecognised 
cerebral compression. 

The treatment of closed head injury consists of : 

(1) Immediate clinical examination to determine the severity of the 
neuronal lesion and establish a base line for observation. 

(2) Nursing care to counteract the effects of the neuronal lesion by 
posture, attention to airway, nasal feeding, and catheterisation when required. 

(3) Continuous observation to detect the onset of oedema or intracranial 
haemorrhage and the necessary measures to deal with these complications 
(p. 362). 

(4) The treatment of skull fracture, and its complications, if present 
(p. 369). 

Clinical Examination. — The head is examined for evidence of surface 
bruising or fracture. An X-ray of the skull is essential in all cases 
from the medico-legal aspect, if not from the clinical. The neck is tested 
for stiffness. Cervical spinal injury may be present in head injury. The 
central nervous system is examined in so far as the state of consciousness 
permits. Particular attention is paid to the level of consciousness, the 
duration of unconsciousness, the size, equality, and reaction of the pupils, 

John Cheyne, 1777-1836, Physician - General to the Forces in Ireland. 

William Stokes , 1804-1878. Physician to the Meath Hospital , and Regius Professor of Medicine , Dublin. 
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c movement or paralysis of either side of the body. Physical signs are 
refully noted , so that the subsequent appearance of new signs can be checked. 
Nursing Care. — The patient must be placed in a position where regular 
servation can be maintained by the nursing staff. Seclusion in a dark room 
only justified in a patient who has recovered consciousness and complains 
,f photophobia (abnormal sensitivity to light). 

Posture. — The unconscious patient must be nursed on his side, so that 
ecretions may dribble from the mouth. Patients may drown in their own 
ecretion, become cyanosed, and deeply unconscious if allowed to remain on 
their backs (this may be fatal during transport over long distances). Careful 
attention is given to the airway to be sure the tongue is not swallowed. If 
the patient is bubbling, the throat must be cleared by suction. The patient 
is turned regularly. Physiotherapy and postural drainage in Coleman’s 
position for an hour at a time help to prevent pneumonia supervening (fig. 
421). Tracheostomy is required to keep the airway clear in cases of brain 
stem lesion when reflexes are lost and unconsciousness is prolonged. 

The delirious patient should not be forcibly restrained ; restraint provokes 
aggression. A cot bed covered with netting beneath which the patient may 
move at will is the best solution. 

The conscious patient should be propped up or lie flat, according to which 
relieves his high- or low-pressure headache. 

Elderly patients with chest injuries or com- 
plications must be treated propped up. 

Catheterisation is performed if necessary; 
a full bladder induces restlessness. *®l /\J 

Nasal tube feeding is required if uncon- /A , J 

sciousness is prolonged. _ ■ " 

Continuous observation is maintained from dralnagefor^e^conscLSrThi 
the outset, including a half-hourly record of position is maintained by pillows, 
the pulse and regular observation of the state “the foot l^thebed! thC anWeS 
of consciousness, of the size and reaction 

of the pupils, and the power of movement on the two sides of the body. 

Progressive slowing of the pulse and deterioration of consciousness from 
co-operation to confusion, to stupor, to coma, indicates cerebral compression, 
probably due to oedema or haemorrhage. 

A deterioration of consciousness, together with the appearance of new 
localising signs — e.g. pupil changes or paralysis occurring at an interval after 
injury — indicates focal compression by heemorrhage and should be regarded 
as an absolute indication for immediate burr-hole exploration, at the site 
indicated. 

In doubtful cases where the patient is deteriorating and there are no new 
signs, lumbar puncture, echo encephalography, and arteriography may be 
needed to establish the cause. 

Lumbar Puncture is helpful as a diagnostic measure to determine the 
pressure by manometry and to establish whether pressure is abnormally 
high or abnormally low. Raised pressure with crystal clear fluid is strongly 

Claud e C. Coleman y 1879-1963. Professor of Neurological Surgery , Richmondt Vtrgima, 
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suggestive of haemorrhage outside the membranes, for in cerebral contusion 
the fluid is usually slighdy blood stained and the pressure high. In serious 
brain stem lesions the pressure is often abnormally low. If focal haemorrhage 
can be excluded a phase of compression due to secondary oedema is treated 
by dehydration therapy. Dehydration will remove that part of the syndrome 
produced by secondary compression but the effect on the level of conscious- 
ness will not to be to return the patient to normality but to return him to 
the level permitted by the underlying neuronal lesion, thus a patient originally 
confused and disorientated who became stuperose and comatose will return 
to a state of confusion. 

Dehydration Therapy. — An increase in the osmotic tension of the blood 
diminishes cerebrospinal fluid formation at the ventricles, and also increases 
absorption at the lacunae, with reduction of intracranial pressure. Six 
ounces (180 ml.) of 60 per cent. mag. sulph. is given slowly as a warm recta] 
infusion twice daily, and retained for twenty minutes to extract fluid from the 
circulation. The fluid intake is restricted to 2 pints (1,000 ml.) in twenty- 
four hours. 

In more serious cases 50 ml. of 50 per cent, sucrose may be given slowly intra- 
venously four times in twenty-four hours; the effect lasts six hours. Neither of 
these measures should be continued for longer than three days, owing to the risk of 
altering the sodium-potassium balance by prolonged dehydration. 

The diuretic action of urea may be used for dehydration in patients whose renal 
function is normal. Increased concentration of urea in glomerular filtrate hinders 
reabsorption of fluid at the renal tubules and therefore diuresis results. A 30 per cent, 
solution in 10 per cent, invert sugar should be freshly prepared. Stored samples 
must not be used after ten days storage at 2-5 0 C. The solution is given slowly at 
not more than 60 drops per minute, which is sufficient to lower intracranial pressure 
markedly within twenty minutes. The method is useful in the treatment of head 
injuries when the patient is stuperose or comatose, when the lumbar pressure is 
known to be high and large clots have been excluded. It is also of value in reducing 
intracranial pressure at craniotomy, and relieving comatose patients suffering from 
intracranial tumour in whom the improvement resulting from lowering pressure may 
secure co-operation at examination or facilitate transport to a suitable hospital. 
Despite its advantages the method increases the bleeding experienced at operation 
from the scalp, the epidural vessels, and cortical vessels, owing to the increase in 
blood-pressure, and for this reason excessively rapid administration must be avoided. 

Therapeutic lumbar puncture on alternate days is employed to remove 
4 or 5 ml. of the most heavily bloodstained fluid in cases of cerebral lacera- 
tion with gross extravasation. 

Special measures are required in cases of serious brain stem injury. The 
combined use of tracheostomy, intravenous aminophylline, and hypothermia, 
reduce some of the mortality from serious brain stem lesions. Intravenous 
aminophylline , 250 mg. intravenously, by its vaso-dilator action improves the 
blood supply in cases of brain stem ischaemia and can relieve Cheyne-Stokes 
respiration. The respiration is also improved by dilatation of the bronchi. 

Hypothermia. — The survival of serious brain stem lesions may be pro- 
longed by the induction of hypothermia by the use of ice bags, regular cold 
sponging, and ice blankets. This serves not only to diminish the rise in tem- 
perature or hyperthermia, often seen in brain stem lesions, but also by 
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iminishing the oxygen requirements of damaged tissue, improves the prog- 
>sis. 

Drugs. — The fewer and the simpler, the better. Paraldehyde is required to 
ontrol restless cases . Bromide should not be used, particularly in the elderly, 
s this is liable to provoke delirium. 

Conscious patients require little more than aspirin for headache and, 
iccasionally, barbiturates for insomnia. 

Convalescence . — Minor contusions recover speedily, but in serious cases 
prolonged convalescence is needed. Account should be taken of the severity 
of the injury as measured by the duration of the post-traumatic amnesia ; 
also the mental make-up of the patient and the amount of concentration 
associated with his occupation, in assessing the duration of convalescence. 
Usually some symptoms of the post contusional state consisting of headache, 
giddiness, defective memory, defective concentration, irritability, impaifed 
emotional control, impaired sleep, or susceptibility to alcohol, persist for a 
period of eighteen months. In severe cases post-traumatic dementia con- 
stitutes a permanent handicap sometimes necessitating Institutional care. 
Schizophrenia is a rare complication of even a minor injury. 

Cerebral Compression. — The detection and treatment of lesions pro- 
ducing cerebral compression is the most important factor in reducing the 
mortality from head injuries. Cerebral compression gives rise to progressive 
deterioration in level of consciousness, slowing of pulse and slowing of 
respiration with or without, the appearance of new localizing signs. Acute 
brain swelling and oedema in areas of infarction around contusions may 
produce urgent compression in patients who have already sustained a serious 
cerebral contusion. In such cases compression may occur without new 
localising signs. Syndromes of traumatic intracranial haemorrhage may 
arise in patients who have only sustained an initial minor concussion followed 
by a period of recovery of consciousness after which the patient becomes 
drowsy and lapses again into unconsciousness. 

An unconscious footballer was carried off the field but later recovered sufficiently 
to finish the match; headache and drowsiness supervened so that he retired to bed 
early and was later found dead from middle meningeal haemorrhage. Similar 
tragedies have occurred at school from cricket or on the links from golf balls. 

The majority of cases of middle meningeal haemorrhage are due to an 
injury associated with fracture of the temporal bone, bleeding from this 
fracture line causes an extracranial extravasation producing boggy swelling 
deep to the temporal muscle, therefore all cases of even minor concussion 
must be under observation for 24 hours if there is any bruising in the 
temporal fossa. Focal compression produced by a clot is usually accom- 
panied by the appearance of new localising signs produced by the local 
pressure. 

When syndromes of haematoma formation develop in patients already 
deeply uncondous as the result of cerebral contusion a lucid period is absent 
and the collection of the haemorrhage can only be recognised by determining 



362 A SHORT PRACTICE OF SURGERY 

the alteration in the level of consciousness and the appearance of the new 
localising signs. 

With patients under observation, a deterioration in the level of conscious- 
ness, with the appearance of new localising signs not observed at the original 
examination, must always be taken as an absolute indication for exploration 
of the area indicated by the localising signs. The formation of a burr hole 
opening under local anaesthesia is sometimes the only method of recognising 
or excluding a dangerous complication. Similar signs are occasionally 
produced by oedema spreading from adjacent bruises; but this cause should 
never be assumed until the possibility of haemorrhage has been disproved. 
If acute compression should develop and there are no localising signs and if 
a fracture is present, a burr hole must be made in the region of the fracture 
in case extradural bleeding has occurred from the bone. Even in the 
absence of signs or fractures, a progressive deterioration in consciousness, 
drowsiness, headache, and slowing of the pulse, is always an indication for 
urgent investigation. If available, an ultrasonogram is valuable, an echo 
encephalogram taken at the time as a skull X-ray will indicate a shift of 
the mid-line structures and suggest the presence of a unilateral expanding 

lesion. 

Carotid arteriography may often demon- 
strate the site of the lesion: 

1 . By displacement of the cortical vessels 
away from the inner table of the skull in 
subdural haematoma (fig. 422). 

2. By inward displacement of the 
middle cerebral artery and displacement of 
the anterior cerebral across the middle 
line in extradural haemorrhage. 

3. By upward displacement of the 
middle cerebral artery in oedema or 
subcortical bleeding in the temporal 
lobe or a subdural subtemporal haematoma. 

4. By transverse displacement of the 
anterior cerebral in acute swelling or 
subcortical haematoma in the frontal lobe. 
Only very rarely is compression due to 
an extensive area of indriven bone and in 
these rare cases evidence of compression is 

likely to follow immediately after the injury has occurred. 

Traumatic intracranial haemorrhage is of three types : (1) Subcortical ; 
(2) Extradural; (3) Subdural. 

Subcortical haemorrhage is produced by arterial bleeding either 
extending from an area of surface laceration or produced by rupture of a 
central artery. The bleeding may terminate rapidly and fatally by rupturing 
into the ventricles, causing hyperthermia and death by intraventricular 
haemorrhage ; it may, however, form a clot under the cortex. 



Fig. 422. — Anteroposterior art- 
eriogram showing (1) displacement 
of cortical vessels away from the 
inner table of the skull and (2) dis- 
placement of the anterior cerebral 
artery across the middle line pro- 
duced by a moderate associated sub- 
dural haematoma on the right (see 
arrows). 
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Clinical features combine evidence of cerebral compression and epileptic 
ts. In the frontal lobe — cerebral compression associated with generalised 
pileptic fits and few signs. In the temporal lobe — cerebral compression, 
its, and hemiparesis. Similar syndromes are sometimes produced by swel- 
mg of infarcted areas of the lobe following surface contusion without actual 
Jot formation. Symptoms of clot formation are usually observed within 
he first twenty-four hours after the injury, or the onset may be delayed for 
a further ten days if the artery ruptures late as a result of softening near 
a surface bruise (delayed apoplexy of Bollinger). Chronic clots may simulate 
a cerebral tumour months after the injury. 

Treatment. — Arteriography may be required to localise the site of the 
lesion. Fluid blood may be aspirated through a ventricular cannula. Solid 
dots may be evacuated or removed by suction after exposure of the cortex 
through a small osteoplastic flap or a large trephine opening. Areas of 
acute brain swelling and oedema resulting from infarction are treated by local 
decompression and removal of softened areas by suction. Pre- and-post 
operative use of urea greatly diminishes the need for removal of softened tissue. 

Extradural Haemorrhage of Arterial Origin. — Extradural haemorrhage 
of arterial origin may arise from branches of the internal maxillary or anterior 
meningeal vessels torn by fractures of the anterior fossa. In such cases a 
deterioration in level of consciousness occurs in association with an 
antero-basal fracture, but usually there are no accompanying localising signs. 

The classical syndrome of extradural haemorrhage results from injuries of 
the anterior or posterior branches of the middle meningeal artery. In such 
cases the injuring force, which comes from a lateral direction, is often rela- 
tively trivial, such as a blow from a golf or cricket ball which strikes the thin 
bone of the temporal plate, inflicting a fracture which drives the dura inwards 
and in the case of anterior branch bleeding, snaps the meningeal artery at a 
point where it leaves the bony canal in the pterion and crosses to gain attachment 
to the dura mater. In the elastic skull of children the injury may occur with- 
out fracture, but in all adults, comprising 90 per cent, of cases. X-ray reveals a 
fracture line crossing the middle meningeal groove. 

The detection of this fracture is an absolute indication for the admission of the 
patient for observation. 

From the torn vessel blood passes in three directions : 

(1) Outwards through the fracture line to form a boggy swelling under the 
temporal muscle, the finding of which is an additional indication for the 
admission for observation of a conscious patient. 

(2) Downwards into the middle fossa. 

(3) Upwards over the motor cortex. 

Clinical Features. — Usually a laterally directed blow of small magnitude 
causes a short initial period of concussion, followed by a characteristic 
‘ lucid interval V during which the haemorrhage is collecting intracranially 
and also forming a superficial swelling under the temporal muscle. The 

1 When the complication develops in a patient who never recovers consciousness, it would 
be detected only by clinical signs. 

Otto Bollinger , 1843-1909. Professor of Pathology , Munich . 
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importance of this sign cannot be overestimated, and one may frequently 
forecast the development of the complication on the basis of this sign alone. 
The next change is in the level of consciousness. The patient becomes con- 
fused and irritable, and at this stage is in danger of being arrested if found 
wandering and smelling of alcohol ; therefore, beware of the patient brought 
to Casualty in a confused state with a bruise in the temporal region. Persons 
alleged to be found drunk have been locked in cells only to be found dead 
in the morning, the unconsciousness and stertorous breathing of compression 
being mistaken for a drunken stupor. Confusion changes to drowsiness, and 
at this stage pressure of the clot on the motor cortex produces cerebral 
anoxia, causing twitching, followed by paralysis of the face, then the arm, 
then the leg, on the opposite side of the body as the clot spreads upwards 
over the motor cortex. At the same time inward displacement of the tem- 
poral lobe causes the inner portion of the lobe to press against the third nerve 
above the edge of the tentorium (fig. 423(B)), causing restriction, rapidly 
followed by dilatation of the pupil on the side of the haemorrhage. If the 

pressure is not relieved, displacement 



Fig. 423. — (A) Impaction of the opposite 
crus against the opposite rim of the tentorial 
opening. (B) Displacement of the inner 
edge of the temporal lobe (uncus) descending 
into the tentorial opening (mid-brain cone). 
(G. B. Northcrofu F.R.C.S . , London.) 


of the brain stem at the tentorial open- 
ing forces the opposite crus against 
the rim of the tentorium, producing 
further hemiplegia, which this time 
occurs on the side of the haemorrhage 
(fig- 423 (A)). 

Finally, impaction of a mid-brain 
cone produces decerebrate rigidity 
and fixed dilatation of both pupils, at 
which stage the case is probably too 
late to remedy by operation. 

In the presence of these confusing 
signs, the side of operation is deter- 
mined by : 

(a) The site of bruising in the 
temporal muscle. 

(b) The side of skull fracture. 

(c) The side of the initial dilatation 
of the pupil. 


Posterior branch bleeding is less than one fifth as common. Here the clot is 
situated at a distance from the motor cortex, the surface bruising is situated farther 
back, or there may be a steady arterial haemorrhage from the ear when the fracture 
line involves the middle ear. The level of consciousness deteriorates, and the patient 
passes into a stage of cerebral irritation or stupor with a dilated pupil from pressure 
inwards on the third nerve, but there may be no motor paralysis for several days, or 
the paralysis appears on the same side of the body as the haemorrhage as the result of 
brain shift and impaction of the contralateral crus. The site of operation is deter- 
mined by the site of the fracture, surface bruising, and dilatation of the pupil. 


Treatment is an urgent matter. Patients may stop breathing within 
half to one hour of the onset of the first sign ; therefore the dangers of trans- 
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ort must be assessed carefully. If possible, operation should be performed 
1 the hospital where the complication is recognised, especially if the case is 
ieteriorating rapidly. If the site of the haemorrhage is definitely established, 
ialf the head may be shaved. If there is any doubt or the possibility that an 
dtemative exploration for a subdural haematoma may be required, the whole 
lead should be shaved, as subdural haematomas are often bilateral. 

A low temporal osteoplastic flap gives an excellent exposure of all branches and 
is far the best method of approach. Alternatively a craniectomy is formed thr ough 
a curved hook incision (fig. 424 (A)) centred on a point 2 inches (5 cm.) behind the 
eye and 2 inches above the zygoma which corresponds primarily to the anterior 



Fig. 424. — (A) Curved hook incision used to expose artery. (Z?) Position of bone 
opening. (C) Exposure of artery which is underrun by a dural stitch. 

branch of the artery. On division of the temporal muscle blood clots should be 
found between the muscle and the fracture line. If there is no fracture one should 
suspect an error in diagnosis and the compression will probably be found to be due 
to subdural haematoma. Normally, a burr hole is made beside the fracture and the 
skull is opened, the bone opening being enlarged with nibbling forceps as required. 
The bleeding point may be seen lying on the dura (fig. 424 (£)) and may be secured 
by underrunning with a fine curved needle or coagulated with diathermy. If the 
torn vessel is bleeding from the bony canal, the bone is plugged with Horsley’s bone 
wax which stops the haemorrhage. Alternatively, blood may continue to trickle in 
from the back of the opening, indicating that the posterior branch has been involved, 
and the bone excision must be extended in this direction until the bleeding-point is 
found. Occasionally an artery is ruptured near the foramen spinosum, where it 
must be arrested with diathermy. When the artery has been secured, bleeding con- 
tinues from veins in the margins of the compression area if the dura has been seriously 
displaced. Venous bleeding is controlled by placing muscle, fibrin foam, or oxycel 
over the bleeding-points and stitching the dura back finnly against the skull. Trouble- 
some capillary oozing may continue from the dura, and it is often wise to drain for 
the first twenty-four hours. 

Post-operative Treatment . — The patient should be kept lying flat in order to en- 
courage the brain to re-expand. If the level of consciousness does not improve 
rapidly and the patient shows signs of persistent coning with dilated pupil, a diagnostic 
lumbar puncture should be performed. If the pressure is abnormally low, sterile 
saline should be injected intrathecally in order to raise the pressure to the normal 
level of 120 mm. of cerebrospinal fluid or slightly above, and so produce a free rise and 

Sir Victor Horsley , 1857-1916. Surgeon to the University College Hospital , London. Died from heatstroke while 
on active service in Mesopotamia. 
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fall on jugular compression. This may necessitate an injection of 90 or 100 ml. of 
saline; when successful it will occasionally relieve cone formation and result in rapid 
restoration of consciousness. It probably does so by floating the brain stem up into 
its normal position, thus straightening out the vessels supplying the stem. 

Extradural haemorrhage of venous origin is produced by fractures which 
injure the major sinuses. Injury of the superior longitudinal sinus produces a massive 
subgaleal haematoma, together with evidence of clot compression, causing deterior- 
ation of consciousness with generalised epilepsy if the clot lies over the frontal areas, 
or unilateral or bilateral leg weakness with extensor plantar responses if the clot is 
over the upper end of one or both motor cortices. 

Extradural haemorrhage of the posterior fossa is produced by injury to the 
transverse sinus. Surface bruising appears behind the ear. There is a deterioration 
of consciousness occurring at an interval of days after the injury. Signs of cerebellar 

Fig. 425. — Position of a 
subdural haematoma pro- 
duced by tearing of the 
superior cerebral veins at the 
level of the arachnoid. The 
diagram also shows the par- 
tial or occasionally complete 
septum which divides the 
superior sinus. Cerebrospi- 
nal fluid drains into the 
upper compartment through 
the arachnoid granulations. 
The superior cerebral veins 
drain into the lower. (G. B. 
Northcroft, F.R.C.S . , London.) 

compression are few ; often there is merely a reduction of tone and reduction of 
reflexes on the side of compression. 

Treatment. — Clots of this type are evacuated after elevation of the causative 
fracture, haemorrhage from the sinus is arrested by holding a muscle graft firmly 
against the aperture whilst it is secured by an overlying letter-* N * stitch. 

Subdural haemorrhage is produced by rupture of the veins passing 
from the cerebral hemispheres to the venous sinuses as the result of dis- 
placement of the brain inside the skull. Usually the superior cerebral veins 
are ruptured, producing haemorrhage over the convexity of the hemispheres ; 
very rarely veins passing from the temporal lobe to the sphenoid or petrosal 
sinuses may produce clots which collect on the under-aspect of the brain. 
This complication, which is potentially fatal, is at least six times as common as 
middle meningeal haemorrhage and is produced particularly by blows of 
small magnitude applied to the front or back of the head which may be 
insufficient to produce even transient concussion, but which are sufficient 
to move the brain suddenly. Cerebral atrophy renders this displacement 
easier, and hence the condition becomes commoner with advancing age. 
The superior cerebral veins pass from the convexity of the hemispheres and 
pierce the arachnoid membrane before crossing the potential subdural 
space to join the inner aspect of the dura 1 inch (2*5 cm.) or more from the 
middle line ; they then run inwards to drain into the lower compartment of 
the superior longitudinal sinus. 

One end of the vein is fixed to the dura, the other to the mobile hemisphere. 
Sudden displacement may snap the vein at the level of the arachnoid, 
allowing blood to pass downwards into the potential subdural space between 
the arachnoid and dura. Frequently, corresponding veins on both sides are 
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\fected and the condition is bilateral in 50 per cent, of cases. The haema- 
>mas are often large, bilateral collections up to 60 ml. a side or unilateral 
ollections of 120 ml. being quite usual. 

In the acute form the clots produce symptoms of cerebral compression 
within hours or days of the injury ; in the chronic form not until months 
ifter the injury. The normal pressure in the superior cerebral veins is 
•xtremely low ; hence venous bleeding by itself could never compress the 
brain and overcome arterial pressure without one of the following additional 
factors. Vomiting after injury may force blood out at a high pressure and 
account for the acute onset of pressure occurring in a period of hours. In the 
subacute or chronic cases, the pressure increases as a result of the osmotic 
traction of the blood in the subdural space drawing fluid from the cerebro- 
spinal fluid system through the semipermeable arachnoid, so that the cyst 
increases steadily in size and produces compression symptoms in days or 
months after the injury. 

Clinical Features. — The symptoms may follow a preceding concussion, 
but owing to the slight nature of the force required to produce displacement, 
this complication may occur without preceding loss of consciousness and 
without the head being even struck. It can follow a sudden jolt, as when a 
driver is thrown against the steering-wheel of a car, or be produced by 
knocking the head against the lintel of a door, or landing heavily on the feet 
when jumping from a height ; it has followed dental extraction and electro- 
convulsive therapy. 

In the acute form developing within hours the onset of coma, hemiplegia, 
and dilated pupil readily attracts attention and simulates an extradural 
hxmorrhage without appropriate evidence of skull fracture. In subacute or 
chronic syndromes however, the symptoms are undramatic and consist of 
! 1) Headache which is unduly severe or unduly prolonged, following a blow 
on the front or back of the head. (2) Cerebral anoxia, causing mental 
apathy, slowing of cerebration, slowness of response to questions merging 
into stupor. (3) When the stupor develops, it comes and goes as the brain 
volume varies, the patient being inaccessible at times and then rousing 
sufficiently to answer questions accurately, but very slowly and after a 
considerable pause. When this phase passes on to coma as the result of 
the formation of a mid-brain pressure cone, the operative mortality rises 
from nil to 30 per cent.; hence the significance of these early symptoms. 

Physical signs vary. Acute compression may cause hemiplegia in young 
subjects. In older patients, where more room is available and if the cyst 
collects slowly, there may be no signs, or at most a unilateral or bilateral 
extensor plantar response from pressure on the motor cortex or brain-stem 
displacement. Pupillary changes occur last when the brain stem is affected 
and pressure-cone formation is imminent. Lumbar puncture shows a fluid 
at low pressure with protein increased to 120 mg., often stained yellow from 
the transudation of pigment, but no cells. Papilloedema is exceptional. 
Success in treatment comes from acting on suspicion and employing arterio- 
graphy, or the formation of exploratory burr holes in any suspicious case in 
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which excessive headache or stupor follows upon an appropriate injury 
without waiting for physical signs which may never develop or may only 
develop later when the patient has a potentially fatal pressure cone. 

Treatment. — Bi-parietal burr holes are made under local anaesthesia to 
expose the dura, which is often stained blue-green from the blood pigment. 
On incising the dura, black tarry blood is removed by suction through a 
soft rubber catheter (fig. 426), which should be passed downwards and 



Fig. 426. — (A) Site of clot. (B) Lateral diagram showing extent of clot and site 
of incision. (C) Burr-hole exploration. Emptying of cyst with catheter. 


also backwards in the subdural space. If the blood is thick, bi-frontal burr 
holes are fashioned and the subdural space is washed through with saline. 
Solid clots must be removed by craniotomy. The results are excellent 
if the operation is performed before a mid-brain cone develops. 

Post-operatively, the patient is nursed with the head low in order to 
encourage expansion of the brain. Repeat X-rays show absorption of air 
from the subdural space. Rarely, repeat of the puncture is required if the 
brain is not expanding or if symptoms persist, indicating that the clot has only 
been partially evacuated. 

FRACTURES OF THE SKULL 

Mechanism. — Fractures of the vault and base of the skull are produced : 
(1) by compression of the sphere ; (2) by local indentation ; (3) by tangen- 
tial injury. These mechanisms vary, not only in their local effect upon the 
skull, but also in the severity of the cerebral injury that accompanies the 
fracture. The mechanism can be visualised when interpreting the skull 
X-rays. 

Fractures of the vault produced by compression of the sphere are the commonest 
skull fractures, and result from distortion of the skull when it comes into contact with 
a hard flat surface. Usually closed linear Assures are produced which, although 
not important in themselves, are often associated with severe diffuse cerebral in- 
jury resulting from brain displacement occurring at the moment of impact. Con- 
tact with a flat surface renders die spherical skull more ovoid. The fracture line starts 
at the points of maximum convexity thus produced and spreads through thin areas of 
bone, being deflected at an obtuse angle from the bony buttresses of the temporal and 
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ipital crests towards the base of the skull ; hence many fractures of the base are 
educed by the extension of fissures starting in the vault. 

Fractures of the vault produced by local indentation give rise to closed or 
mpound depressed fractures according to the surface area of the injuring agent. 
Blows frotn large rounded objects produce closed pond depressed fractures ; the scalp 
bruised but remains intact. The skull fractures at the points of maximum convexity ; 
is dented but not indriven, the underlying dura remaining intact. The brain surface 
bruised under the intact dura, but not penetrated. This bruising may cause local 
^ns, such as paralysis or aphasia. Healing occurs by absorption of the tips of damaged 
evolutions forming a shallow erosion on the brain surface, surrounded by a zone of 
active gliosis. The risk of epilepsy is about 4 per cent. (fig. 427). 

Blows from small round objects produce compound depressed fractures. The scalp 
irregularly tom by the indentation. The fractured bone is depressed, lacerating 
•n>th the dura and subjacent brain. Fragments of bone may separate from the 
:nner table and lodge in the brain. There is immediate risk of infection, and a later 
1 isk of epilepsy resulting from the contracting fibrous scar through the open duta, 
which increases the incidence of epilepsy to 25 per cent, in untreated cases (fig. 42$). 



Fig. 427. — Pond fracture produced by 
large round object. 


Fig. 428. — Compound fracture produced 
by small round object. 


Fractures of the Vault by Tangential Injury. — Tangentially directed violence 
may secure a grip on the skull and prise up large segments of bone, which are elevated 
leaving the dura intact. 

When a window cleaner, falling to earth, catches his brow on a window ledge, the 
vault of the skull can lift like a lid of a coffee pot, a horse-shoe fracture surrounding 
the calvarium. Such injuries are compound and the skull X-ray is alarming, but 
there may be little or no associated cerebral injury, as the injuring force was not 
directed on to the brain. In one case the swinging door of a railway wagon, 
striking above the right ear, prised up both frontal plates and the frontal sinuses 
which were hinged laterally on the left temporal muscle, but the patient was un- 
conscious for only half an hour. 

Treatment of fissured fractures of the vault is governed by the degree 
of associated injury to the brain. A careful watch is maintained for evidence 
of cerebral compression, indicative of bleeding from the fracture line. 


Closed depressed fractures of 
the vault are rare. The scalp is 
relatively non-elastic and an injury 
sufficient to fracture and depress the 
bone is almost certain to lacerate the 
scalp. Haematomas in the scalp some- 
nmes simulate depressed fractures, 
('lotted blood in the margin of a 
haematoma may, on palpation, resemble 
the edge of a fractured zone (fig. 429) 
hut the edge of the clot can sometimes 
listinguish the two conditions. 

The treatment of a closed 
he depression. Operation is not 



Fig. 429. — Hsematoma simulating a 
depressed fracture. 

be indented, often X-ray is required to 


depressed fracture depends on the extent and site of 
indicated if the fracture is small provided that 


s.p.s. — 24 
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there are no sharp spicules of bone which have penetrated the dura (fig. 430) 
and the fracture does not overlie an important cerebral area. Surgical intervention 
is required if the fracture lies over the speech or motor areas, or if the X-ray suggests 
that spicules may have penetrated the dura mater, when scarring may cause adhesions 
between the brain and membranes, with risk of subsequent epilepsy (p. 375). 

Operation. — Merely to trephine and elevate the depressed bone is quite inadequate, 
as a proper examination of the brain and membranes is not possible. An osteoplastic 
flap, which includes the fracture, is raised (fig. 430), and the depressed bone is 
either moulded into position or removed with suitable forceps. The dura is 

examined, penetrating spicules are removed, 
and the membrane is then opened. Pulped 
brain is carefully removed by gentle suction at 
the site of penetration. Adhesions are separated. 
Haemostasis is secured and the dura is carefully 
sutured, if necessary a fascial graft being in- 
serted to prevent the ingrowth of fibrous tissue. 
The flap is then replaced and the wound closed. 

Pond-shaped depressions occur in infants, as 
a result of prolonged pressure of the head 
against the promontory during birth, or of direct 
injury during the first few months of life. 
Spontaneous elevation usually occurs within a 
few weeks. Early elevation is required if an 
extensive depression overlies the speech or 
motor areas or if there arc signs of compression. 
Operation is also indicated if a depression 
anterior to the hair line constitutes a cosmetic 
deformity which does not undergo a spon- 
taneous elevation within six weeks. As the formation of an osteoplastic flap 
would lead to extensive damage to the extremely thin dura of an infant, a simple 
elevation is performed by means of a guarded gimlet, i.e. silk is wound around the 
gimlet to within J inch (6 mm.) of its point. A small incision is made over the centre 
of the depression, and the skull is perforated by the gimlet. An aneurysm needle is 
introduced through the aperture, and by this means traction is applied to the de- 
pressed bone. The clastic skull of the infant readily yields and springs back to its 
normal position. 

Compound fractures of the vault vary in severity, from severe crushes, 
with the escape of cerebral substance, to relatively insignificant compound 
fissured fractures. High-speed motor-cycle accidents produce the worst 
examples of severe frontal crushes, many are rapidly fatal. Severe cases 
which survive exhibit serious disability, such as hemiplegia or mental 
deterioration from loss of cerebral substance. The incidence of these 
injuries has been reduced by the general acceptance of crash helmets. 

When the velocity of impact is low, large compound depressions can occur 
with less diffuse cerebral injury, particularly when produced by blows 
from the side — in which the midline septum of the falx will limit the 
associated brain displacement. 

Rarely, if the skull is fixed at the moment of impact, as when the head is trapped 
against the edge of a kerb, the skull may be crushed, with injury to cranial nerves, 
without any loss of consciousness at all, because the brain is not suddenly displaced. 

Clinical Features. — An irregular lacerated wound of the scalp is 
associated with a boggy subgaleal swelling produced by blood escaping from 
the fracture line, which is partly exposed in the depth of the wound. A 
normal suture line should never be mistaken for a fissured fracture for a 



Fig. 430. — Sharp bone spicules 
penetrating the dura. 
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<ture line is irregular and free from oozing blood. All scalp wounds should 
; explored adequately in order to exclude or discover a fracture. In com- 
ound depressed fractures the fracture lines extend far laterally beyond the 
mits of the surface wound (fig. 431), and this must be allowed for in 
tanning the requisite exploration. 

Treatment. — Operation should be undertaken as 
oon as possible to avoid infection unless the patient’s 
ondition is so precarious that delay is advisable, in 
vhich case antibiotics should be given in full doses. 

Pre-operative X-ray is essential to determine the extent of 
1 he fracture. 

The head is shaved well beyond the margins of the fracture. 

Unconscious patients may be operated upon under local 
anaesthesia. 

In frontal fractures heavy bleeding from the nose must be 
cleared by suction. 

The field of operation is infiltrated with i :ioo,ooo 
adrenalin in saline to diminish scalp bleeding. Small com- 
pound fissure fractures may be exposed by extending the 
primary scalp wound after excision of its edges. Extensive depressions are exposed 
by forming a horseshoe scalp flap around the margins of the fracture site after previous 
excision and suture of the scalp wound (fig. 432). A burr hole is formed beside the 
fracture to permit unlocking of the fractured particles (fig. 433). Bone which has 
been contaminated by dirt is discarded. Clean bone is preserved. The dura is inspected. 



Fig. 431. — Relative 
extent of the fractured 
area (shown by dotted 
line) in comparison 
with the surface wound. 



Fig. 432. — Exposure of depressed 
compound fracture. The original scalp 
wound has been sutured and a horse- 
shoe scalp flap reflected to expose the 
full extent of the fracture. (G. B. 

Northerofty F.R.C.S., London.) 



Fig. 433. — Formation of burr hole 
beside a fractured area to allow of un- 
locking the bone fragment. 


If intact, it is not opened. If penetrated, indriven material and damaged brain 
tissue are removed by suction and the dura is then sutured. Clean portions of bone 
may now be moulded into place, the wound being then sutured and antibiotic treat- 
ment commenced. Careful judgement is required concerning the discarding of 
bone. If a tangential injury has lifted up large areas of the vault, the frontal plates, 
or roof of the orbit, far beyond any exposed wound , it is only necessary to remove con- 
taminated areas in the wound. Removal of the entire detached area of bone would 
produce enormous unsightly deformities which could not be adequately restored. 

Compound fractures of the frontal sinus become infected from the nose; 
hence the sinus must be obliterated. After excision of depressed bone and removal 
>f the mucous lining a pressure pad is applied over the scalp to cause the scalp to 
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sink into the depression resulting from excision of the sinus and to close the cavity 
by adherence to the dura. Three months later the sinus area is exposed by turning 
a scalp flap forward, the scalp is freed from the dura, and the deformity is restored by 
skull reconstruction. 

Skull Reconstruction. — Areas of skull defect are restored at intervals of three 
to six months after injury, by the insertion of moulded tantalum plates or acrylic 
inlays. Slow setting acrylic powder and monomer when mixed together form a 
plastic dough which gradually hardens to form a sheet having the consistency of 
rubber. Within thirty minutes this may be cut to shape and inserted to fill a bone 
defect over an intact dura. Adaptation to the local curvature of the dura produces a 
perfect reconstruction of the skull outline when the acrylic hardens in situ during the 
following twenty-four hours. Concealed horseshoe or transverse incisions within 
the hair line are used for these purposes. 

Head Wounds due to Missiles. — The outcome depends on the explosive impact 
of the missile in the cranium, which is the commonest cause of fatality, and the re- 
lation of the wound track to the great vessels and the ventricles. Through-and- 
through tracks, from side to side or front to back, may be survived. Survivable 
injuries can be transported to a suitable hospital. Projection of the swollen brain 
through the dura at the site of entry or exit forms a hernia cerebri, which seals off 
the subarachnoid space during transport (fig. 434). A pressure dressing is applied. 

Operative treatment consists of the excision of the surface wound and suction, 
cleansing, and removal of foreign material from the track. The dura is closed by suture 
or grafting at entry and exit points. Intrathecal penicillin treatment will then prevent 

serious infection unless an infected track 
crosses the ventricles or median fissures (see 
also p. 378). 

Penetrating wounds produced by 
sticks are always to be regarded very 
seriously. Although scissors or pokers may 
enter the roof of the orbit when a child falls 
and thereafter be successfully withdrawn, a 
stick which goes in through the orbital roof, 
or backwards behind the orbit into the 
temporal lobe, cannot be withdrawn intact; 
portions which are left behind may, from 
previous contact with the ground, be in- 
fected with gas gangrene or tetanus, with 
probable fatal infection. 

Fractures of the base of the skull 

are usually produced by compression of 
the sphere and extension of fissures 
radiating from the vault. The com- 
plex fracture lines thus produced are accounted for by deflection of the 
fissure from the buttresses of the petrous bones, the basi-sphenoid, and the 
sphenoid wings, which can only be crossed respectively at the weak points 
formed by the cavities of the middle ear, the sphenoidal air sinus, and the 
sphenoidal fissure. Elsewhere the fracture lines tend to wander into the 
foramina for the exit of cranial nerves. The fractures become compound 
at the middle ear, accessory air sinuses, and the cribriform plates, but the evil 
reputation of fractures of the base is derived from the severe brain injury 
accompanying the fracture rather than from the risk of sepsis, which has 
been greatly reduced by modem methods of treatment. 

Fractures of the Base by Local Indentation. — A ring fracture sometimes 
forms around the foramen magnum from the upward impact of the spinal column in 
fatal head-on collisions. Violence transmitted from the maxilla to the internal 



Fig. 434. — Transverse penetrating 
wound, entry at (A) showing : (1) Pro- 
trusion of brain through the dura at entry 
site forming hernia cerebri. (2) Pulped 
brain and bone close to entry, (i) A 
metal fragment at (B) has crossed the 
open superior fissure. 
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igular process may rotate the cribriform plate upwards on to its side, with laceration 
i the anterior fossa dura, a common cause of cerebrospinal rhinorrhoea in association 
. ith injuries of the middle third of the face. Rarely, the roof of the orbit may be 
enetrated by direct violence from sticks, umbrella ferrules, scissors, or similar 
bjects. 

Fractures of the Base produced by Tangential Injury. — The mastoid 

•rocess is sometimes knocked off by an oblique blow, e.g. from the edge of a kerb; this 
s a very painful but relatively harmless lesion. 

Clinical Features, — The essential features are : 

(1) The escape of cranial contents, i.e. blood, or cerebrospinal fluid, or 
rarely, brain. 

(2) Injury to cranial nerves. All cranial nerves may be involved but the 
twelfth is rarely affected. As the condyloid foramen is protected by a stout 
ridge of bone, the fracture line is usually diverted into the foramen magnum. 
Laceration of nerves in fracture lines produces an immediate paralysis which 
will not recover. Compression of nerves by blood clot produces paralysis 
which, after a period of a few days, usually recovers. Paralysis occurring 
after a period of weeks is produced by contraction of scar tissue or callus 
and will not recover. 

ANTERIOR FOSSA 

(1) Escape of Cranial Contents. — Epistaxis occurs if the cribriform plate is 
involved. Should the fracture extend into the orbit, an effusion of blood follows. 
This is distinguished from a ‘ black eye * by the following features : 

(a) The skm round the orbit is not damaged. 

lb) The orbital effusion occurs some hours after the injury (fig. 435). 

l c ) The eye is sometimes pushed forwards, as the extravasation occurs into the 
tissues at the back of the orbit. 

(1 d ) This extravasation impedes the action of ocular muscles, and movements of the 
eyeball are limited. 

(e) Should subconjunctival haemorrhage follow, the patch is wedge-shaped with 
the apex in front, and the posterior limit cannot be seen. 

Cerebrospinal fluid trickles through the cribriform plate, often in surprising 
quantities, a condition referred to as * traumatic rhinorrhoea \ 



Fig. 435. — Fracture 
of the anterior fossa. 
Effusion of blood ap- 
peared twelve hours 
after injury. No bruis- 
ing of skin. 



Fig. 436. — Intracranial asroccele collecting in the frontal 
lobe from a fracture involving the posterior wall of the 
frontal sinus. 


Traumatic rhinorrhoea may persist for several weeks. Air may enter the 
cranial cavity producing an intracranial aerocoele (fig. 43 6 )- f n view °f the risk of 
meningitis, operative closure is indicated, the tom dura being sealed with a patch 
of fascia lata. 
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Injury to Nerves. — The olfactory nerve is frequently tom, but unless its fellow 
is also damaged, the partial anosmia is likely to pass unrecognised. The optic nerve 
usually escapes, but if it is contused, any loss of vision will be permanent. The 
third, fourth, first division of the fifth, and sixth nerves may be involved at the 
sphenoidal fissure. Third nerve palsy produces a dilated pupil in a conscious 
patient. 

MIDDLE FOSSA 

Escape of Cranial Contents. Epistaxis occurs if the fracture involves the 
nasal sinuses. 

Escape of cerebrospinal fluid and blood from the ear is common. Blood from 
torn tympanic membrane will clot, but when blood continues to drip for days, it is 
because it will not clot, owing to mixture with cerebrospinal fluid. 

Serious arterial haemorrhage from the ear may follow injury to the posterior branch 
of the middle meningeal artery (p. 363). 

Injury to Nerves. — The facial nerve is commonly injured at the time of the 
accident. Usually the nerve is tom and paralysis is permanent. Occasionally 
paralysis occurs at an interval of a few days after injury from compression by blood 
clot. Recovery is to be anticipated if the facial muscles are supported and 
treated by electrical therapy. If paralysis develops some weeks after the injury, it 
is produced by pressure from fibrous tissue or callus, and the paralysis will be per- 
manent. The eighth nerve is sometimes injured, with resulting deafness. The 
sixth nerve is occasionally implicated, with the resulting internal strabismus. 

POSTERIOR FOSSA 

Escape of Cranial Contents. — Extravasation of blood in the suboccipital region 
produces a boggy swelling at the nape of the neck, or discoloration posterior to the 
mastoid process. 

Injuries to Nerves. — The ninth, tenth, and eleventh nerves are occasionally 
damaged at the jugular foramen, but the hypoglossal nerve usually escapes, as it is 
protected by a bony buttress. 

Treatment is that of the associated brain injury. The patient is propped 
up to lower pressure and diminish the escape of cerebrospinal fluid. Anti- 
biotics are administered. If the discharge persists undiminished for ten 
days, fascial repair of the dural gap is required. The skull is X-rayed to see 
if an intracranial aerocoele has developed in association with cerebrospinal 
rhinorrhoea. Air collections may be observed either in the substance of the 
frontal lobe or in the subarachnoid space, occasionally filling the ventricle. 
Sepsis does not occur at first because the upper respiratory air cells are 
sterile, but later, septic granulation tissue forms outside the dura, and the 
moment the discharge of cerebrospinal fluid stops, meningitis arises from 
this source; hence an early repair is necessary. 

LATE EFFECTS OF HEAD INJURY 

Post traumatic headache is not always cerebral in origin. Referred pain of spinal 
origin resulting from associated strains in upper cervical joints may be referred 
through the great occipital and posterior auricular nerves to the vertex, forehead, or 
temple. This pain is increased by neck flexion, and since the neck is flexed during 
reading or writing, the pain may appear to be a post traumatic headache which is made 
worse by mental concentration. Examination, however, reveals tenderness over the 
upper interspinous ligaments and great occipital nerves. Many cases respond well to 
local treatment by injection of local anaesthesia or occipital neurectomy. 
Post-traumatic epilepsy is of two types. 

True post-traumatic epilepsy is produced by the formation of contracting fibrous 
scar tissue in the brain, or between the brain and the membranes (p. 369). Scar 
formation takes time to develop and the fits occur within six months to twenty-one 
years from the date of an injury which has been severe enough to lead to penetration 
of the dura mater or laceration of blood-vessels on the brain surface, thus allowing 
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>rous tissue to mingle with the normal gliosis of brain healing and so produce a 
ntracting scar. When fits occur within days or weeks of a minor injury, they are 
or produced by scar formation, but by activating a latent idiopathic epilepsy 
hich becomes evident for the first time following injury. This may be distinguished 
v finding gross bilateral abnormalities on electro-encephalography. In true post- 
aumatic epilepsy, the electroencephalogram is either normal or shows a focal lesion. 



Fig. 437. — (a) Normal air encephalogram, (b) Traction on and expansion of the lateral 
ventricles following injury. This lesion is too diffuse for excision. 


Clinically, post-traumatic epilepsy may be Jacksonian in type. Attacks of un- 
controllable twitching occur commonly in the hand or thumb, spreading progressively 
to other muscle groups and the arm and shoulder and face before consciousness 
is lost and the convulsion becomes generalised. Alternatively, focal lesions in the 
frontal lobes cause generalised convul- 
sions exactly like idiopathic epilepsy. 

In other areas a typical aura precedes 
a generalised fit (p. 384). 

Treatment investigation by air 
encephalography shows whether the 
scar is focal or too diffuse to be 
excised (fig. 437). If a focal scar 
is present, the ventricle is drawn out 
to a fine point or spike at the site 
of contraction. Surgical treatment 
consists of the excision of the scar 
in the membranes of the brain down 
to the wall of the ventricle, and 
the repair of the dura by fascial 
grafting or insertion of nylon mem- 
brane to prevent more fibrous tissue 
growing in from the surface (fig. 

438). 

INFLAMMATORY CONDITIONS 

Acute infective meningitis may 
result from implantation of infection Fig. 438. — Operation sketch showing area of 

in infected wounds and compound scar excised and insertion of nylon membrane, 

fractures, from local extension from 

adjacent disease of the ear, or sinuses, from the various types of intracranial abscess, 
or be blood borne from distant foci of infection, such as staphylococcal infection 
in acute osteomyelitis or pneumococcal infection following pneimionia. Ihe con- 
dition is ushered in by headache and vomiting. Severe constitutional symptoms 
follow, and if meninges over the convexity are affected, convulsions, delirium, and 
photophobia are in evidence. Should the base of the brain be chiefly involved, head 
retraction, papiUcedema, and implication of cranial nerves are the mam features. 

John Hugh lings Jackson, 1835-1911. Physician to the London Hospital . 
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Lumbar puncture is performed in order to clinch the diagnosis and to identify the 
causative organism. 

Treatment consists in dealing with any causative lesion, e.g. an infected middle 
ear. Lumbar puncture and intrathecal penicillin administered daily (10,000 units) 
are valuable. Larger doses or more frequent injections are apt to cause complica- 
tions, such as fits or retention of urine. Chemotherapy and antibiotics are admin- 
istered according to the causative organism. The cerebrospinal fluid is examined 
regularly for cells and organisms. Intrathecal and systemic treatment is con- 
tinued for at least ten days after the infection has subsided in order to sterilise 
outlying loculi and prevent relapses. 

INTRACRANIAL ABSCESS 

Intracranial abscess is of three types, (i) Extradural. (2) Subdural. 
(3) Intracerebral. 

The first two varieties require immediate drainage to prevent infection of 
the subarachnoid space. Intracerebral abscess however must be allowed to 
localise. Hasty intervention in the acute stage will spread infection towards 
the ventricles. 

Extradural abscess is produced by osteomyelitis of the skull (p. 353 
for causes'), and is usually secondary to spread from infection from the middle 
ear or frontal sinus. In the case of the middle ear, infection most commonly 
reaches the extradural space by extending through the tegmen tympani. 
Following frontal sinusitis, a large collection may form behind the frontal 
bone, infection having passed through the posterior wall of the sinus. 
Spread in the diploic veins may carry the infection to bone areas an inch or 
more above the ear or frontal sinus and cause local 
sequestration. 

Clinical features are those of osteomyelitis. Acute 
localised pain, acute localised tenderness, and swelling 
occur as in the long bones, but in the skull these are 
represented by acute localised headache, tenderness on 
local percussion of the skull, and localised pitting oedema 
of the scalp over the affected area, as described by Percival 
Pott and known as Pott’s puffy tumour (fig. 439). There 
is a variable constitutional disturbance. These symp- 
toms and signs alone demand urgent exploration. Only 
rarely, if the abscess is large, will there be evidence of 
pressure or focal neurological signs. 

Treatment consists of drainage, the approach de- 
pending on the cause of the abscess. Many cases are dealt with by removal 
of the posterior wall of the frontal sinus or tegmen tympani during the 
course of an operation for frontal sinusitis or mastoiditis. Alternatively, a 
burr-hole opening is made at the site of the oedema. The dura is pressed 
slightly inwards to allow pus to escape. Twenty or 30 ml. may be removed 
by suction. Penicillin powder is insufflated and the wound drained for 
twenty-four hours. Antibiotic treatment serves to sterilise the bone infection. 

Subdural Abscess. — This condition, at one time invariably fatal, can 
now be treated with a 30 per cent, mortality. It is produced by septic 
thrombophlebitis of the superior longitudinal sinus, spreading usually from 



Fig. 439. — Pott's 
puffy tumour. {The 

late Professor Lambert 
Rogers , T.R.C.S., Cardiff) 


Peretval Pott, 1714-1788. Surgeon to St. Bartholomew's Hospital , London . 
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ifections of the frontal sinus or accessory air cells. Infection extends 
-om the superior sinus to the superior cerebral veins, and thus infects the 
ubdural space. The abscess extends in this space over the cerebral hemis- 
heres, often bilaterally, and must be treated before it spreads to the inner 
.r under aspects of the hemispheres. Successful treatment depends on 
arly recognition and intervention. 

Clinical features are distinguished by marked toxaemia or dehydration 
ind the development of intracranial pressure, epilepsy, and paralysis within 
a matter of days. Following a heavy * cold ’ or ‘ influenza ’, the patient 
runs a high pyaemic temperature, becoming sallow and dehydrated with 
wrinkled skin. Blockage of the superior compartment of the superior sinus 
(see fig. 425) into which cerebrospinal fluid is absorbed from the lateral 
lacunae produces raised intracranial pressure with headache and later papill- 
oedema. Blockage of the lower compartment receiving the superior cerebral 
veins may cause epilepsy and paralysis of sudden onset as additional features. 

Treatment. — Bilateral frontal burr holes are made just within the hair 
line above the temporal crest. On opening the dura, thin pus is found In 
the subdural space and is allowed to escape. A fine catheter is now intro- 
duced to instil antibiotics into the space. Systemic treatment is given in 
full doses. 

Intracerebral Abscess. — Success in the treatment of cerebral abscess 
is determined far more by the pathological type of the abscess than by the 
method of treatment adopted. Some abscesses rapidly spread to infect the 
ventricle ; others localise readily, becoming walled off, and pass into the 
favourable subacute or chronic stages. 

Intracerebral abscesses are produced by (1) implantation of infection ; 
(2) by blood metastasis ; and (3) by local extension of adjacent infection. 

Implantation abscesses result from penetrating wounds and have, as a rule, a 
low mortality, except in the case of wounds from sticks (p. 372). The infecting 
organisms are normally derived from the skin sur- 
face and are of low virulence. The entry track is 
closed at the dural level by protrusion of a hernia 
cerebri, which seals the subarachnoid space and 
provides a pathway for the extension of the infec- 
tion to the surface away from the ventricles (fig. 

440). 

Clinical features may consist of pyrexia and 
the progressive extrusion of a hernia cerebri f ig . 440. — Protrusion of a 
during the acute stage following a penetrated hernia cerebri through a penetra- 
wound, but many abscesses pass insidiously into a tion of the dura, closing the sub- 
chronic stage and merely produce a discharging arachnoid space at A. 
sinus, or evidence of an intracranial space-occupy- 
ing lesion at the site of a wound years after injury. Peter dc Marchettis, a monk in 
Padua, treated such cases successfully by the insertion of lampwick drains in 1665. 

Treatment. — In the acute stage the track is explored from the surface, bone and 
foreign material are removed, and pus is evacuated by repeated aspiration or tube 
drainage. Antibiotic treatment is given freely. Chronic abscesses may be excised 
intact. 

Metastatic abscess is a complication of lung abscess or bronchiectasis or pyaemic 
states and was at one time uniformly fatal. Infected clot from the lung passes to 
the left heart, thence via the carotid, usually into the middle cerebral circulation, 
which forms a direct continuation of the carotid syphon ; hence the infection is 
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implanted deep in the white matter of the parietal or temporal lobe close to the 
ventricle. The blood supply of the brain is poor in the white matter, but rich in the 
cortex ; tissue reaction is therefore feeble, and the septic encephalitis spreads rapidly 
and produces fatal septic ventriculitis within a matter of days. 

Clinical Features* — The patient with a causative disease is seized with sudden 
headache, collapse, and pyrexia, and rapidly develops well-marked localising signs. 
Hemiplegia, hemianaesthcsia, or hemianopia indicate widespread destruction of the 
white matter. 

Treatment* — Under modern conditions antibiotic treatment may cause the 
infection to localise. After a few days an exploratory burr hole and cerebral punc- 
ture is made to see if suppuration has occurred. If so, pus is aspirated and anti- 
biotics are instilled. Further treatment is continued, as in the case of local extension 
abscesses. The average mortality is now approximately 30 per cent. 

Local extension abscesses are produced by septic thrombosis spreading from 
fod of infection in the ear or frontal sinuses. Usually three out of five abscesses 
arising from the ear are situated in the corresponding temporal lobe ; the remainder 
are in the cerebellum. Frontal lobe abscesses are usually on the same side as the 
infected frontal sinus. 

Very rarely, aberrant abscesses may occur, for example, contralateral frontal 
abscesses produced by infection crossing the superior sinus, or frontal or parietal 
abscesses from ear disease. The site of implantation may be (u) subpial, or ( b ) 
subcortical. 

Subpial Abscess. — The infection is conveyed as far as the cortex only. A 
minute abscess forms, which is covered on its surface only by the pia mater. This 
invariably ruptures into the subarachnoid space, producing meningitis without focal 
signs. It is probable that most cases of meningitis complicating ear or sinus 
disease are produced in this way ; hence the need for prolonged antibiotic and intra- 
thecal therapy to sterilise the subpial abscess and prevent relapse. 

Subcortical Abscess. — The infection is conveyed across the unobliterated sub- 
arachnoid space to lodge in the white matter beneath the cortex. Three stages may 
be recognised — acute, subacute, and chronic. 

In the acute stage there is septic encephalitis without pus formation. This may 
extend to produce ventriculitis or localise to form an abscess. 

The subacute stage commences at three weeks by the formation of a glial wall, the 
thickness of which is determined by the local blood supply and is therefore thickest 
towards the cortex and thinnest towards the ventricle. A unilocular or multilocular 
cavity is produced, containing active organisms. The wall becomes thick within 
six weeks and infecting organisms die off, staphylococci living longest. The pus 
gradually becomes sterile and extremely thick, at which stage the abscess is inert. 

Clinical Features . — In the diagnosis of intracerebral abscess, general features 
are far more important than focal signs , which are few in number and of late onset . 

In the acute stage , persistent pyrexia and headache are the most important 
features and should lead to the suspicion of an abscess when seen in associ- 
ation with ear or sinus disease. The temperature and pulse-rate are raised 
at the commencement, but as the abscess enlarges, so intracranial pressure 
rises also, with slowing of the pulse. Leucocytosis is present, but its 
significance must be discounted if some other active condition is also present. 
Headache, irritability, drowsiness, and vomiting are commonly in evidence. 
These symptoms demand investigation by lumbar puncture, which will 
show an increase in cells and a protein figure raised from the normal 40 mg. 
to approximately 80 mg. per cent. 

Acute fulminating syndromes are rarely seen under antibiotic treatment. 
Many cases are undoubtedly sterilised and the abscess aborted at the acute 
stage of septic encephalitis without pus formation, as the result of the adminis- 
tration of antibiotics in the treatment of the primary focus of infection from 
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hich an abscess has extended. Focal signs are often absent in the acute 

age except where there is extensive cortical thrombosis. 

In the subacute stage the temperature and pulse often fall to a subnormal 
;vel and physical signs appear — these are few in number. 

In frontal lobe abscess — a contralateral facial weakness only. 

In temporal lobe abscess — a contralateral hemiparesis with absent abdom- 
nal reflexes and an extensor plantar response. 

In cerebellar abscess — nystagmus, hypotonus, and inco-ordination on the 
side of the lesion. 

Lumbar puncture shows a reduction in number of cells but increase in 
the protein figure to 120 mg. per cent. 

In the chronic stage intermittent headaches and ill health persist with 
pallor and cachexia. There may be no physical signs The cerebrospinal 
fluid may return to normal, but the abscess continues to enlarge and gradually 
uses up available adaptation within the skull and then, when no more space 
is available, suddenly produces urgent pressure symptoms. The patient may 
then develop severe headaches and exhibit evidence of a threatened mid- 
brain cone with a dilated pupil, within a period of days, perhaps several 
years after the initial infection. 

Often the symptoms and physical signs of a chronic abscess develop immediately 
or within a day after operation has been performed on the ear or frontal sinus for the 
relief of a chronic headache — in these cases operation reveals an abscess with thick 
walls. Clearly a subacute or chronic abscess was present at the time that the operation 
was performed, and was itself the cause of the head pain for which the operation had 
been conducted. The local disturbance of the operation causes a reaction in the 
abscess cavity, and stimulates the early post-operative onset of physical signs. It 
is important to realise that the presence of well-marked localising signs developing 
within a period of days usually indicates re-activation of a chronic abscess requiring 
immediate treatment. 

In every case of suspected cerebral abscess it is important to examine all possible 
sources of infection. In many cases the probable cause is evident, but discharge 
from an ear may cease when intracranial complications develop, for hindrance to 
discharge by inspissated pus predisposes to the extension of infection. 

Treatment. — Drainage, formerly the recognised method of treatment 
of a cerebral abscess, has, in the majority of cases, been replaced by repeated 
aspiration of the abscess cavity and occasional excision. For example, an 
abscess which complicates otitis media is no longer treated by opening the 
middle ear and draining the cavity by that route. Neurosurgeons now re- 
gard the primary focus as of secondary importance, and means are taken 
to encourage the infection to localise. Localisation and subsequent enu- 
cleation diminish the risks of cerebral oedema and meningitis (Northfield). 
Drainage is only indicated if the abscess is superficial, as in the case of 
one which follows a penetrating wound. 

In the early stages of cerebral inflammation antibiotics and chemo- 
therapy are employed, and the infection may thus be overcome. Ventri- 
culography may be required to determine whether an abscess is present or 
not after a course of antibiotics has been given (fig. 441). When an abscess 
has localised, or if signs are urgent, a diagnostic burr hole is made and the 
abscess is treated by aspiration and instillation of antibiotics. 

Douglas William Glaridge Northfield , Contemporary. Neurological Surgeon , The London Hospital. 
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Burr-hole openings are formed : (1) Immediately within the hair line, tapping 
forwards and inwards for a frontal abscess . (2) Immediately above the down-turned 

ear, tapping straight inwards for a temperosphenoidal abscess . (3) Over the occipital 



Fig. 441. — Ventriculography. Showing 
crescentic deformity of the frontal horn 
produced by a 30-ml. abscess in a child 
whose only symptoms were headache, 
cachexia, and wasting following a com- 
pound frontal fracture. The cerebro- 
spinal fluid was normal. 



Fig. 442. — Skull X-ray in Towne’s 
position showing thorotrast in a col- 
lapsed cerebellar abscess which is at 
the apex of the petrous bone. 


plate, tapping forwards and inwards for a cerebellar abscess (fig. 442). Metastatic 
abscess may have to be located by two exploratory burr holes (fig. 443). The dura is 
opened and a blunt ventricular needle is inserted and the resistance of an abscess will 

be felt. Then the cannula is 
pushed through the wall into the 
cavity and pus will either well up 
or have to be aspirated slowly. 
Thirty ml. is a common volume to 
obtain. Two hundred thousand 
units of penicillin and 1 ml. of 
thorotrast are then injected into 
the cavity. Pus is examined, and 
if necessary a further puncture is 
performed the next day if other 
antibiotic treatment is required. 
A single injection of streptomycin 
may completely sterilise the at one 
time fatal Esch . coli abscesses. The 
thorotrast is taken up into the wall 
of the abscess and demarcates its 
outline. Repeated X-rays are 
taken at intervals. If evidence of 
a multilocular cavity is seen on 
X-ray, or if the cavity is extend- 
ing in size or signs are increas- 
ing, further aspirations are per- 
formed. After several taps, the 
cavity begins to diminish steadily in size and finally shrinks to the size of a pea 
(fig. 444). 

Excision of the abscess is needed only for rigid abscesses which will not collapse, 
or for cerebellar abscesses which respond less satisfactorily to tapping and in which 
urgent symptoms may develop. If a cerebellar abscess does not respond to two 
aspirations, excision is indicated at an early stage. 

Other abscesses should be enucleated within the third month, as the wall is by then 
sufficiently tough to separate from surrounding brain tissue. Too long a delay 

Theodor Escherich, JS57-J91I. Professor of Paediatrics > Vienna. 



Fig. 443. — Method of localisation of metastatic 
abscess by burr-hole exploration. Needle at A en- 
counters resistance at B. Puncture is performed by 
a second burr hole over the site of the abscess C. 
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Fig. 444. — Progressive reduction in size of an abscess by repeated tapping. 


results in excessive scar around the cavity, also formation of loculi is encouraged. 
Hnucleation of a cerebellar abscess demands special care, as cranial nerves may be 
adherent to its wall. 

INTRACRANIAL TUMOURS 

Tumours arise in connection with the meninges, nerve sheath, or cerebral 
substance (gliomas). Tumours of the pituitary gland, vascular malformt- 
tions, gummas, tuberculomas, blood-clots, and chronic abscess contribute 
to the total. Secondary carcinoma is far more common than primary 
intracranial tumour. Secondary deposits are most common from the lung, 
but may originate from any organ in the body and from the naso-pharynx. 
When these have been excluded, an average surgical series will be as follows : 


Meningioma, 18 per cent. 
Neurinoma, 8 per cent. 

Glioma, 43 per cent. 

Pituitary adenoma, 12 per cent. 
Craniopharyngioma, 5 per cent. 
Metastatic carcinoma, 6 per cent, 
(not previously excluded on 
clinical grounds). 
Blood-vessel tumour, 2 per cent. 



Fig. 445. — Charac- 
teristic globular menin- 
gioma. 



Fig. 446. — Converging vascular markings overlying 
a meningioma. 


Plus granulomas and unclassi- 
fied and rare tumours. 

Meningiomas, 18 per 
cent., vary in structure and 
vascularity and include psam- 
momas (calcified meningioma, 
usually spinal), fibroblasto- 
mas, endotheliomas, and an- 
gioblastic meningioma. They 
are usually globular (fig. 445), 
but occasionally form a flat 
carpet work, meningioma en 
plaque , which spreads widely 
in the meninges. Arising 
from the arachnoid, the 
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tumour gains secondary attachment to the dura, the arteries and veins of 
which enlarge to provide a tumour circulation (fig. 446). Dilated emissaries 
between the bone and dura carry the venous return to the veins of the 
diploe and scalp, and along these veins tumour cells invade the bone, causing 
bone destruction and reactive hyperostosis (fig. 447). 

Meningioma occurs in the following situations : 

(1) Parasagittal — arising from the lateral lacunae and pressing down on to 
the upper aspect of the frontal parietal and occipital lobes. 

(2) Fronto-basal — oc- 
curring on the cribriform 
plate, outer, middle, and 
inner third of the sphenoid 
wing, and tuberculum sellae, 
pressing on the olfactory, 
oculomotor and optic 
nerves as well as the brain. 

(3) Posterior fossa — 
in the region of the cere- 
bello-pontine angle and 
jugular foramen. 

They may rarely arise 
from the falx or from the 
choroid plexus within the 
ventricle, or may develop 
from the depth of a sulcus 
expanding subcortically as 
intracerebral c haemangio- 
blastoma \ 

Neurinoma, 8 per 
cent., is usually found 
on the sheath of the auditory nerve (eighth nerve tumour), and may be 
multiple in association with von Recklinghausen’s disease and sometimes 
occurs in association with multiple cerebral or spinal meningiomas. 

Gliomas, 43 per cent. — The malignancy of the tumour varies in pro- 
portion to the degree of reversion to the primitive type of cell. 

Astrocytoma in its most adult form is composed of star-shaped cells which 
resemble adult neuroglial tissue. It occurs in three forms: (1) The diffuse or in- 
filtrating, which cannot be totally removed as its margins are unrecognizable and it 
often affects the brain stem. (2) The solid, which can be completely excised from 
suitable areas, if necessary by lobectomy. (3) The cystic, in which the nodule of 
tumour secretes fluid from its surface, forming a cystic cleft between itself and 
compressed normal brain. The tumour projects into the cyst cavity, and removal 
of this mural nodule produces a complete cure. Astrocytoma occurs in the frontal 
lobes of adults and in the cerebral hemispheres of young subjects. However, most 
astrocytomas contain a variety of cells, the proportion of which varies in different 
parts of the same tumour. Biopsy from a single favourable point may thus give a 
totally erroneous impression of a tumour’s malignancy. In the modem classification 
of Kemohan, astrocytic gliomas are classified Grades 1, 2, 3, 4, according to the 
proportion of adult and primitive cells which they contain. Grade 1 corresponds 
to the pure astrocytoma. Grade 4 to glioblastoma multiforme {Bailey and Cushing’s 
Classification). Malignant gliomas affect particularly the middle central territory in 
male subjects and arise as a result of malignant degeneration in an astrocytoma nodule. 

Oligodendro-glioma. — An adult cell tumour consisting of cells with short 
stunted processes affects the deep portions of the hemispheres in adults. It is prone 
to undergo central cystic degeneration, and forms a ragged cyst the walls of which 
consist of tumour tissue. Treatment is usually palliative by evacuation of the cyst. 

Friedrich Daniel von Recklinghausen , 1833-1910, Professor of Pathology , Strasbourg. 

James Watson Kemohan , Contemporary. Emeritus Consultant in Pathology, Mayo Clinic, Rochester, Minnesota , 

U.S.A. 

Percival Bailey, Contemporary. Distinguished Professor of Neurology, Chicago Medical School , Chicago, 111., U.S.A . 
Harvey Cushmg, 1869-1939. Professor of Surgery at Johns Hopkins and Harvard University. 



Fig. 447. — A large meningioma hyperostosis extending 
from the right to left parietal bones. Successfully removed 
together with underlying tumour. This necessitated a 
nine-hour operation. 
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Spongioblastoma polare arises from primitive uni- or bi-polar spongioblasts 
d affects inaccessible regions, such as the optic chiasma, third ventricle, and hyo- 
alamus in young subjects. It is irremovable, somewhat radio-sensitive, and rarely 
oduces seedling metastases in the cerebrospinal fluid. 

Medulloblastoma occurs usually in young children, affecting the vermis of the 
rebellum. It grows rapidly and produces seedling metastases throughout the 
eninges. Microscopically, it resembles a small round-celled sarcoma, and it is 
sghly radio-sensitive. 

Clinical Features. — All tumours have an initial silent period which 
aries in length according to position and rate of growth. If the tumour is 
iot near any area which will produce symptoms or signs, it will take up 
pace provided in the subarachnoid cisterns ; it will flatten and displace the 

Clinical Course of Cerebral Tumour 


Stage i 

Stage 2 

Stage 3 

Stage 4 

Initial period of silent 

Focal syndromes. 

Raised intra- 

Brain displacement. 

growth. 

Epilepsy. 

cranial pressure. 

False localising 
signs. 

Cone formation. 


ventricle and brain until it can gain no more room, and it will then produce 
symptoms of raised intracranial pressure, such as morning headache, effort- 
less vomiting, and papillcedema. It may be several years or more before 
this occurs in the case of a meningioma. If the tumour is situated in an 
important area, it may, by its local effect, produce symptoms of epilepsy or 
progressive neurological syndromes before any evidence of intracranial 
pressure is produced. Hence the absence of headache, vomiting, and 
papilloedema does not exclude a tumour. 

Epilepsy arising for the first time in adult life should always be suspected 
as being due to a tumour until this possibility has been disproved (fig. 448). 

Idiopathic epilepsy does not occur before the age of six. Ninety per cent, 
of cases of idiopathic epilepsy have their first seizure before the age of 
thirty. After the age 
of thirty, epilepsy is 
usually symptomatic, 
and in patients be- 
tween the ages of 
thirty and fifty tumour 
is a common cause. 

Progressive focal 
syndromes should 
likewise be regarded 

as indicating a tumour p IG ^g — The principal causes of epilepsy at different ages, 
until this possibility is 

disproved. Degenerative conditions such as disseminated sclerosis are 
characterised by periods of remission and exacerbation. Vascular lesions 

Villiam Stokes , 1804-1878. Regius Professor of Medicine , Dublin, 
iobert Adams , 1791-1875. Regtus Professor of Surgery , Dublin 
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occur instantaneously and are followed by some degree of improvement. 
If repeated on several occasions, as in multiple emboli, an appearance of 
steady progression is produced, but there is only one condition that will 
produce a steadily progressive syndrome, and that is a tumour. 

The stage of raised intracranial pressure can develop in association 
with focal symptoms or be the sole evidence of tumour formation. Pressure 
symptoms occur late in the case of tumours in the frontal lobes which push 
the ventricles back. They occur earlier in tumours in the temporal and 

parietal lobes which partially ob- 
struct the outflow of fluid from the 
adjacent ventricle. They occur 
earliest in midline and posterior 
fossa tumours which obstruct the 
flow of fluid from both ventricles, 
producing an internal hydro- 
cephalus. Tumours of these types 
add to their own bulk the effect of 
the retained ventricular fluid. The 
effects of pressure include headache, 
vomiting and papilloedema, bradycardia, and retarded- cerebration. The 
headache often wakes the patient in the early morning, and is aggravated 
by coughing and straining, which promote cerebral congestion. Vomiting 
occurs without warning, and is not preceded by nausea or related to food. 
Papilloedema may cause blindness. 

The Stage of Cone Formation. — Certain patients do not present until 
cone formation is imminent. When intracranial pressure becomes high, 
the inner border of one hemisphere may be forced under the falx plugging the 
superior longitudinal fissure and blocking the pathway for the cerebrospinal 
fluid absorption. The temporal lobe may be forced down from above into 
the tentorial opening. The cerebellar vermis may be pushed up into this 
opening or the cerebellar tonsils may be forced down into the foramen 
magnum. Ominous signs of a threatened cone include violent paroxysmal 
headache, drowsiness, slow cerebration, slow pulse, and neck stiffness. 
Unilateral pupillary dilatation is an urgent sign. Lumbar puncture must be 
rigidly avoided at this stage. 

Frontal lobe tumours if deeply situated produce a progressive change in per- 
sonality, with lack of insight, neglect of normal pastimes, occupations, and duties, 
and an alteration in emotional reaction particularly noticeable to relatives, consisting 
usually of a simplicity and unwarrantable cheerfulness (euphoria) or irritability. 
Epilepsy is generalised in type, and localising signs arc limited to contralateral 
facial weakness. 

Parietal lobe tumours produce Jacksonian epilepsy and progressive hemi- 
paresis. Examination reveals loss of touch analysis resulting in astereognosis. Deeply 
situated left-sided tumours may exhibit defects of special relationship and loss of 
power of calculation (acalculia). 

Occipital lobe tumours. — Epilepsy is generalised in type, preceded by an 
aura of flashing lights in the contralateral visual field. Signs, other than homonymous 
hemianopia, are few. 

Temporal lobe tumours on the left side may produce progressive aphasia or 
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Fig. 449. — Clinical courses of vascular, 
neoplastic and degenerative lesions. 



THE HEAD 


385 

sual or auditory hallucination sometimes with generalised convulsions. Lesions 

the uncinate region produce uncinate hallucination of smell and taste and dreamy 

ites of unreality. Right-sided lesions may cause similar uncinate attacks of 
jneralised epilepsy without aura. Localising signs include hemiparesis and superior 
uadrantic hemianopia. . 

Parasagittal meningioma overlying the various lobes produces similar syn- 
romes but with characteristic skull X-ray changes (see fig. 446, 447). 

Basal meningioma produces involvement of the olfactory and optic, oculomotor, 
nd trigeminal nerves, in addition to pressure on the brain. Bone changes in the 
egion of the orbit may cause proptosis or fullness in the temporal fossa. 

Midline tumours always produce bilateral internal hydrocephalus with pres- 
sure symptoms. 

Tumours of the third ventricle. — Colloid cysts at first cause a ball-valve 
obstruction producing intermittent blockage of the foramen of Monro. Severe 
unilateral headache is produced by lying on one side of the hekd and relieved by 
turning to the other side. Later, persistent bilateral hydrocephalus is accompanied 
by severe pressure symptoms or progressive cerebral atrophy and dementia. Glioma 
of the floor of the ventricle causes hydrocephalus associated with endocrine disturb- 
ances, disturbances of sleep rhythm, and sexual precocity. 

Pineal tumours by pressure on the quadrigeminal plate produce hydrocephalus 
with paralysis of the oculomotor nuclei with loss of upward, lateral, and downward 
movement of the eye. 

Subtentorial Tumours. — Tumours of the posterior fossa produce 
hydrocephalus and cause raised intracranial pressure. The effect of the 
hydrocephalus varies with the age of the patient. 

Cerebellar vermis tumours are usually medulloblastomas and occur in young 
children before the sutures have united. The hydrocephalus causes progressive 
enlargement of the head. At a later age, when the sutures have united, there are 
serious pressure symptoms and stiffness of the neck from herniation of both cerebellar 
tonsils into the foramen magnum. Since the vermis controls the co-ordination of 
trunk and legs, localising signs are only seen if the child is taken out of bed; it will 
then be seen to walk with the feet wide apart and have a tendency to pitch over 
forwards when standing with the feet together. 

Cerebellar hemisphere tumours are often astrocytomas. They produce 
hydrocephalus and pressure symptoms in older subjects. Since the hemisphere 
controls the co-ordination of the corresponding side of the body, there is deviation 
to the affected side on walking and unilateral inco-ordination of the arm. Nystagmus 
may or may not be present. 

Acoustic neuroma grows from the auditory nerve at the internal auditory meatus 
and produce enlargement of this structure, visible on X-ray. Arising from the 
eighth nerve the first symptom is unilateral deafness, which is often first detected by 
the patient on the telephone. The tumour projects into the ccrebcllo-pontinc angle 
and presses upon the adjacent seventh, sixth, and fifth nerves, causing a syndrome of 
unilateral deafness, facial weakness, and sometimes squint. The corneal reflex is 
reduced from pressure on the fifth nerve. There may be trigeminal neuralgia from 
this cause or trigeminal anaesthesia. Later the tumour presses upon the cerebellum 
and brain stem, producing cerebellar signs and raised pressure. Finally it grows 
up into the tentorial opening from below, and here it not only blocks the up-flow of 
cerebrospinal fluid but assumes a position anterior to the brain stem coming into close 
relationship with the basilar artery and twisting the pons. Cerebrospinal fluid 
protein is always high, often over 200 mg. per cent. 

The Investigation of cerebral tumour must define the site and nature 
of the tumour. 

History taking . — The history alone will sometimes indicate the site of the 
tumour and also give a hint as to its pathological type. If symptoms have 
been long-standing, they suggest a slowly growing and favourable tumour. 

Alexander Monro , 1733-1817. Professor of Anatomy , Edinburgh . 

s.p.s. — 25 
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A short history may, however, be due to the final breakdown of adaptatior 
in a slowly growing tumour or indicate a rapid malignant growth. 

The history may suggest a primary disease to which the cerebral conditioi 
is secondary. Since metastatic carcinoma, especially bronchial, is far mort 
common than primary cerebral tumour, particular attention must be paid tc. 
history of loss of weight, recent cough, or haemoptysis. Secondary brain 
abscess is suggested by a history of lung abscess or bronchiectasis; chronic 
otitic abscess by symptoms of cachexia and a discharging ear. Weight 
loss is always suspicious, as there is no wasting with primary cerebral 
tumour. 

Clinical examination must include the general examination in search of 
primary disease. 

Neurological examination of cranial nerves and nerve tracts may localise 
where a tumour is, but never indicates what it is. 

Accessory investigations are essential. X-ray of the skull, X-ray of the 
chest, and the erythrocyte sedimentation rate must be taken in every case. 
A high E.S.R. is strongly suggestive of secondary tumour. 

An X-ray of the chest may reveal an unsuspected bronchial carcinoma. 
Thirty per cent, of bronchial carcinomas present with cerebral symptoms 
before any chest symptoms have occurred. 

An X-ray of the skull may 
show that a tumour is present : 

(i) By pressure changes in- 
cluding : (a) A beaten silver 
appearance of the vault from 
the pressure of tight convo- 
lutions (sometimes normal in 
thin skulls). (b) Separation 
of sutures in young subjects, 
(c) Most important — erosion of 
the posterior clinoid processes, 
a very valuable sign which in- 
dicates long-standing pressure 
and therefore a possibly re- 
movable tumour (fig. 450). 

(2) By lateral displacement of a calcified pineal shadow indicating the side 
of the tumour. 

(3) By characteristic intracranial calcification produced by astrocytomas, 
angiomas, 50 per cent, of craniopharyngiomas, and some meningiomas and 
tuberculomas (fig. 451). 

(4) By alteration in skull vascular markings in meningioma, including 
converging diploic channels, and an increase in the size of the meningeal 
groove. 

(5) By changes in the skull bones, including meningioma hyperostosis, 
local expansion at the site of a cyst, and evidence of bone destruction in 
secondary tumours. 



Fig. 450. — Separation of sutures, beaten silver 
appearance, and erosion of posterior clinoids. 
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Electroencephalogram. — Characteristic wave-forms indicate the site or presence 
f focal or deep-seated tumours, and distinguish between epileptic seizures produced 
>y focal lesions and idiopathic epilepsy. 

Lumbar puncture is employed in early cases where it is necessary to exclude 
ion-tumorous conditions. The pressure and content of the cerebrospinal fluid are 
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Fig. 451 . 

Calcified astrocytoma in frontal lobe. After removal by lobectomy. 

recorded. An increase in pressure and protein suggests tumour. The W.R. is 
examined. Lumbar puncture is avoided in the presence of raised pressure and is 
absolutely contraindicated by threatened cone formation. 

Surgical investigation by arteriography or air study is employed to 
localise a silent tumour producing pressure but no physical signs., or indicate 
the extent of a known tumour, and to provide evidence of its type. 

Arteriography was originated by Egas Moniz. Twelve ml. of 35 per cent, 
pyelosil is injected into the common carotid artery either by percutaneous puncture or 
by open operation. Three lateral films are taken at intervals of one second to show 
the arteries and then the veins, and this is followed by a further injection to obtain 
antero-posterior films. This investigation is safe even in high-pressure cases, as it 
does not disturb the intracranial pressures. The site of the tumour is shown by the 
displacement of cerebral vessels, e.g. upward or downward deviation of the middle 
cerebrals or displacement of the anterior and middle cerebrals in the antero-posterior 
view. Pathological tumour circulation is seen in meningioma and glioblastoma 
multiforme. Meningiomas produce a diffuse blush ; glioblastomas produce a group 
of very primitive and imperfect vessels (fig. 452). 

Investigation by Air Study. — Ventriculography was originated by Walter 
Dandy. Bilateral parietal burr holes are formed under local anaesthesia. A hollow 
ventricular canula is inserted to a depth of up to 5 cm. to puncture the vestibule of 
the ventricle (fig. 453). Available cerebrospinal fluid is removed and replaced with 
10 per cent, less volume of air. Since air rises and fluid falls the patient is positioned 
in such a way that the portion of the ventricular system which it is wished to fill 
with air is brought to the highest level during arteriography, films being taken in 
various planes to show displacement and distortion of the ventricle. Investigation 
is dangerous as tapping of a displaced and expanded ventricle on the side opposite 
10 the tumour may allow the brain to be pushed over causing cone formation as the 
temporal lobe sinks into the tentorial opening. Arteriography is therefore preferable. 

Era* Moniz, 1874-1955. Professor of Neurosurgery, Lisbon. Introduced cerebral arteriography and leucotomy. 
Walter E. Dandy, 1886-1946. Professor of Neurosurgery , Johns Hopkins University , U.S.A. Introduced ventri- 
culography trt 1918. 
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Fig. 452. 


( A ) A.P. arteriogram showing inward displacement of the anterior and middle cerebral 
arteries and tumour circulation causing a blush in a meningioma at the outer third of the 
sphenoid ridge. ( B ) Lateral arteriogram showing primitive glioblastoma vessels in posterior 
temporal region. 


Myodil ventriculogram in hydrocephalus will demonstrate the third and fourth 
ventricles and aqueduct after the injection of 3 ml. of Myodil. 

Air Encephalography. — Thirty ml. of cerebrospinal fluid is aspirated slowly 
and replaced by air at cisternal or lumbar puncture. This method is highly 
dangerous in cerebral tumours and should be reserved for investigation of low- 



Fig. 453. — Diagram of 
ventriculography. 


Fig. 454. — X-ray indicating 
dangers of ventriculography. Both 
ventricles are already on one side 
of the head. This is not unusual. 


pressure cases with symptoms of epilepsy. 

Investigation by Cerebral Punc- 
ture. — If investigation suggests the pre- 
sence of an unfavourable lesion in which 
craniotomy is contraindicated, such as secondary carcinoma or malignant glioma, or 
if a cyst is suspected, a burr hole is fashioned over the tumour site and the tumour 
is aspirated by ventricular cannula. If a cyst is defined, air or thorotrast is injected 
into the cavity in order to produce a picture of the cyst (astrocytic growth). 

A favourable cyst produced by astrocytoma or haemangioblastoma contains golden- 
yellow clotting fluid. 

A malignant cyst contains muddy non-clotting fluid like stale beer. 

Astrocytic glioma Grade 3 and 4 renders the brain soft, necrotic, and highly 
vascular, whereas meningiomas are resistant. 
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If stained smears show the presence of astrocytic glioma Grade 3, lobectomy can 
rovide a useful decompression prior to X-ray therapy in favourable situations. 
)pen decompression of the dura however is contraindicated as the tumour contains 
rimitive vessels and will enlarge owing to acute 
.'dema if the pressure of the dura is relaxed. This 


acute brain swelling * will cause additional symp- 
v>ms of aphasia and hemiplegia. It may be pos- 
ible to secure internal decompression by sucking 
>ut the necrotic centre of a tumour through a small 
iural opening prior to deep X-rays. Astrocytic 
glioma Grade 3 can then be usefully palliated by 
internal decompression or lobectomy followed by 
radiotherapy, but any operation on astrocytic 
glioma Grade 4 is definitely contraindicated. 

Treatment. — Temporary dehydration by 
urea or intravenous 50 per cent, sucrose (see 
p. 360) may be employed as a pre-operative 
measure if intracranial pressure is acute. 

Operation must not be delayed if pres- 
sure is high as sudden and unexpected col- 



lapse may occur. Improvement in neurosur- 


gical technique permits a radical excision in 
many cases. 

Craniotomy. — An osteoplastic flap is fashioned 
over the site of the tumour and must be sufficiently 
large to expose either the lobe to be excised or 
an adequate margin of normal brain around the 
tumour which is to be enucleated. In the case 


Fig. 455. — Antcro-posterior 
ventriculogram showing flattening 
and downward displacement of 
left lateral ventricle by large para- 
saggital meningioma. The middle 
meningeal groove is enlarged on 
the left side. 


of meningiomas a length of the superior longitudinal sinus greater than the known 
length of the tumour must be displayed. Various scalp incisions are employed, 
transverse or horseshoe, all of which are hidden as far as possible within the hair 
line. 


The field of operation is infiltrated with 1 : 100,000 of adrenalin in saline. The 
skin incision is outlined, the area of operation is sealed off by lint trephine cloth, which 
is gummed to the scalp with gum mastiche and cut through in the line of the proposed 
incision. The scalp is now incised. The assistant and surgeon exert digital pressure 
with the fingers on either side of the cut. Before pressure is released, artery forceps 
are applied to the epicranial aponeurosis on either side ; these are folded back so 
that the vessels in die scalp are bent on themselves, and each bunch of four or five 
forceps is secured with a rubber ring. By degrees the incision is enlarged and an 
extensive exposure can be obtained, almost bloodlessly, using a sufficient number of 
forceps. The scalp flap is now reflected and wrapped m a warm swab. Skin towels 
are applied to the wound edge. Burr-hole openings are then fashioned in a suitable 
pattern, being placed at the summit of each convexity in order to reduce pressure on 
the dura when the saw guides are passed from hole to hole. Gigli guides and saws 
are now passed between the burr holes, and the intervening areas of bone are sawn 
through, the cut being fashioned obliquely, so as to form a mortise edge in the bone 
in order to prevent the bone flap sinking in when it is replaced. The base of the flap 
is designed to hinge on the temporal muscle. The bone flap is now elevated and the 
base fractures, the osteoplastic flap then being turned down on the hinge of 
temporal muscle and wrapped in a warm cloth. If a meningioma is being dealt with, 
the bone flap is extremely vascular, and on lifting the flap, haemorrhage occurs from 
the tom emissary veins crossing between the bone and dura. The exposed dura 
mater is now inspected for an excess of vessels and tom emissary veins, indicat- 
ing an underlying meningioma, or for surface evidence of underlying glioma, such 
as discoloration of the brain or widening of convolutions visible through the 
dura. 
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To delineate the extent of a subcortical tumour, ventricular needles are inserted 
at three or four points in order to detect the resistance of a tumour margin. When 
the position and nature of the growth have been decided, the dura is opened by a 
horseshoe flap, either with guarded scissors or a knife cutting on to a dural guide. 
Meningeal vessels of large size are secured with Cushing’s silver clips. 

Excision of a Meningioma* — Parasagittal* — The dural incision is completed 
all round the base of the tumour unless this invades the superior longitudinal sinus. 
The margin between the brain and tumour is defined, and vessels crossing this are 

secured with diathermy or silver 



Fig. 456. 

Cyst in occipital lobe defined by thorotrast. Operative sketch of removal 

Tumour produces defect at A. of tumour. 


Basal Meningioma. — Occasionally it is necessary to amputate the frontal lobe 
of the brain to expose tumours on the middle or inner third of the sphenoid ridge, 

otherwise the lobe of the brain is retracted and 
the bulk of the tumour is reduced by cutting 
out its centre with punch forceps and dia- 
thermy, following which the capsule is gently 
drawn away from important branches of the 
circle of Willis which surround it. Finally, the 
collapsed capsule is excised intact, together 
with the adjacent dura (fig. 457). 

Excision of a Glioma* — ( a ) By Enuclea- 
tion . — The tumour nodule is exposed either by 
opening a cyst or by ‘ uncapping * the area of 
overlying cortex. A medallion of cortex of 
adequate area is defined. Vessels entering this 
zone are secured with diathermy or silver clips, 
the defined area being then removed down to 
the level of the tumour margin. Vessels cross- 
ing from brain to tumour are gradually secured 
and the nodule is rotated from its bed (fig. 458) . 

( b ) By Lobectomy. — Veins passing from the 
frontal or occipital lobe to the superior sinus 
are coagulated on a blunt hook, or secured with silver clips, and divided. Veins 
passing from the temporal lobe to the sphenoidal or petrosal sinuses are likewise 
secured. The plane of section is now defined, and vessels crossing this arc secured 
with silver clips or diathermy. The incision is now deepened across the white 
matter to the opposite aspects of the lobe, where vessels are similarly dealt with and 
the lobe is excised. 

If a tumour is irremovable , central necrotic areas are removed by suction in 
order to reduce pressure. In all cases haemostasis must be complete before the 

Thomas Willis > 1621-1675. Professor of Natural Philosophy , Oxford. Afterwards practised as physician m 
St. Martin's Lane , London. 



Fig. 457. — Excision of collapsed 
capsule of a basal meningioma exposed 
by frontal lobectomy. 
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ound is closed. The dura is 
itured completely, and if 
ecessary with the introduction 
f a graft of nylon membrane, 
f bone has been invaded by 
leningioma hyperostosis, it is 
xcised. Finally, the scalp is 
utured in two layers. Blood 
ransfusion is required during 
iperation in vascular cases. 

POSTERIOR FOSSA 
CRANIECTOMY 

Intratracheal anaesthesia is ^ \ 
essential. The head is fully 
Hexed and supported with the 
patient in the sitting-up posi- p 1G — Excision of astrocytoma from cyst in 

tion, which reduces venous con- parietal lobe showing (a) the dark mural nodule pro* 
gestion. A fine catheter is in- jeeting into (ft), the white-walled cyst whose walls con* 
serted into the lateral ventricle sist of compressed cerebral tissue, 
through a posterior parietal burr 

hole to provide ventricular drainage and reduce intracranial pressure. Amidline incision 
is formed from above the external occipital protuberances to the level of the third 
cervical spinous process. The lateral skin flaps are raised from the occipital muscles, 
retractors are inserted and the ligament um nuchse is divided with diathermy to expose 
the arch of the first cervical vertebra. The occipital muscles are cut through i inch 
('6 mm.) below their attachment and dissected with diathermy from both occipital plates. 
The arch of the atlas is removed. Both occipital plates are drilled through and 
then removed with biting forceps including the rim of the foramen magnum. This 
exposes the posterior fossa dura as high as the transverse sinus, the foramen magnum, 
and upper cervical dura. The dura is palpated, and if the pressure is high, it is 
reduced by releasing fluid from the ventricles or tapping the cisterna magna. 
The dura is incised transversely, the occipital sinus being secured with Cushing’s 
silver clips, and a vertical incision is now made downwards in the midline to the 
upper cervical region to release the pressure cone at the foramen magnum. If 

both tonsils are forced down, 
the tumour will be found in the 
midline. If one tonsil is down, 
the tumour is in the correspond- 
ing hemisphere. Astrocytoma 
nodules are excised, but medul- 
loblastomas are best left intact 
with an open decompression for 
deep X-ray treatment. 

Unilateral exposure may be 
performed through a hook in- 
cision extending up from the 
third cervical spine to the ex- 
ternal protuberance and then 
laterally and finally downwards 
to the mastoid tip. The liga- 
mentum nuchse is opened to ex- 
pose the arch of the first cervical 
Fig. 459. — Removal of astrocytoma nodule of cere- vertebra, and the occipital muscle 
bellum. is reflected downwards from the 

occipital plate, which is then 
removed. The cisterna magna is tapped to reduce pressure and the dura is 




Fig. 459.- 


-Removal of astrocytoma nodule of cere- 
bellum. 


removed. The cisterna magna is tapped to reduce pressure and the dura is 
opened. 

Eighth nerve tumours are exposed by this route. The lower third of the cerebellar 
hemisphere is cut away and the tumour exposed anterior to the cerebellum. The 
capsule is incised, its contents are evacuated, and the capsule is gently drawn away 
from the side of the brain stem and downwards through the tentorial opening before 
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being excised. A small portion is left over the facial nerve in order to prevent 
facial paralysis. 

Large tumours are dangerous as they extend into the tentorial opening anterioi 
to the brain stem, distorting and compressing the basilar branches. A fatal brain 
stem thrombosis may occur as a post operative complication. 

Radiotherapy should be used only for tumours showing mitotic activity: 
medulloblastoma, astrocytic glioma Grade 3, and meningiomas exhibiting mitotic 
activity which may be liable to recur locally. It should not be employed in in- 
sensitive tumours as it produces endarteritis in the cerebral vessels, sometimes with 
serious symptoms. 


TUMOURS OF THE PITUITARY BODY 


comprise three varieties of adenoma; chromophobe, acidophil, and basophil, 
and congenital tumours derived from Rathke’s pouch (craniopharyngiomas). 

Chromophobe adenomas occur most commonly in female patients 
between the ages of twenty and fifty. The tumour is solid and slow-growing 
and expands steadily to form a mass the size of a walnut in a period of several 
years. Spontaneous involution may occur with cessation of growth and 
cystic change (cf. adenoma of thyroid). Occasionally highly cellular rapidly 
growing tumours assume the characteristics of local malignancy invading 
laterally into the cavernous sinus or extending into the lobes of the brain. 
Three stages of development may be recognised: 

(a) The stage of intrasellar development. 

( b ) The stage of extrasellar extension. 

(c) The stage of massive intracranial extension. 

(a) Intrasellar Development. — In the sella turcica, the expanding chromo- 
phobe cells, which possess no active secretion of their own, compress the 
acidophil and basophil cells of the pars anterior and inhibit their secretions 

which are concerned with 



Fig. 460. — Typical X-ray appearances of enlarged 
sella in chromophobe adenoma. 


growth and sex functions. 
Since the tumour arises at an 
age when growth is complete, 
the effect is felt by the 
thyrotropic and gonadotropic 
hormones. The patient be- 
comes fat and sluggish with a 
lowered metabolic rate, as in 
myxoedema, and amenorrhcea 
is invariable. Pressure on the 
diaphragma sellae causes severe 
headache. X-ray of the skull 
reveals pressure changes of 


the sella (fig. 460). The floor is depressed towards the sphenoidal air sinus, 
lateral pressure on the petroclinoid ligaments leads to separation of the 


anterior clinoid processes, and the posterior clinoids become thin. 

( b ) The Stage of Extrasellar Extension . — The tumour breaks through the 
diaphragm at a weak point between the anterior clinoid processes and extends 
up in front of the pituitary stalk to press on the under aspect of the optic 
chiasma. Headache becomes less severe from relief of intrasellar pressure. 


Martin Heinrich Ratkke , 1793-1860. Professor of Zoology and Anatomy , Konigsberg. 
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imenorrhoea persists, and gradually bitemporal hemianopia is produced by 
stretching of the decussating fibres in the optic chiasma over the posterior 
border of the tumour. Involvement of these fibres which come from the inner 
half of each retina, leads to loss of vision towards each temporal side. Stretch- 
ing of the optic nerves anterior to the chiasma produces primary optic atrophy 
with pale white optic discs. The diagnosis is usually made at this stage. 

Acute infarction may rarely produce a sudden swelling of the tumour with 
rapidly increasing visual loss. The risk of infarction occurring after deep 
X-ray therapy or the implantation of radioactive Yttrium contraindicates the 
use of either method when the chiasm is compressed. Infarction may cause 
complete blindness and then be followed by atrophy and disappearance of 
the tumour. 

(c) The stage of massive intracranial extension is rare. If the optic chiasma is 
in an abnormal position, either pre- or post-fixed, the tumour may slip by it 
without causing visual disturbance and enter the frontal lobe, or highly cellular 
rapidly growing tumours may spread laterally into the temporal lobe or upwards 
and backwards behind the chiasma into the third ventricle. These extensions 
will act as a space-occupying tumour and produce symptoms of raised pressure Or 
epilepsy. Extension into the temporal lobe produces an additional homonymous 
hemianopia from involvement of the optic radiation. 

Differential Diagnosis . — The syndrome may be simulated by a meningioma 
of the dorsum sellae or an aneurysm of the anterior communicating artery. 
Arteriography is required in doubtful cases. 

Treatment. — Few chromophobe tumours 
are radio-sensitive. Many alleged successes 
attributed to deep X-ray have been due to 
spontaneous cystic involution or an abnor- 
mality of the chiasma which allows the tumour 
to go on growing without serious visual loss 
developing. Years later the growth is found 
to have formed a massive intracranial exten- 
sion. 

Operation performed before the stage of 
massive extension has a mortality of 2 to 4 
per cent.; after extension 30 per cent., hence 
early operation is advisable. Pre- and post- 
operative treatment by steroids is advisable in the presence of hypopituitrism 
in order to prevent post-operative adrenal deficiency. 

In the stage of intrasellar development, if there is no evidence of involvement of the 
chiasma, radioactive seeds of Yttrium (Y. 90) may be inserted into the tumour by stereo- 
tactic approach from above, or implanted across the ethmoids through a para-nasal 
incision under X-ray control. In the stage of extrasellar extension, the chiasma must be 
decompressed. The size of the tumour is first assessed by arteriography and air 
encephalography which will show the presence of any upward extension either by 
the stretching of the carotid arteries or indentation of the front of the third ventricle. 

The tumour is exposed by frontal osteoplastic craniotomy, after opening the dura 
and elevating the frontal lobe. The extradural approach dividing the dura at the 
sphenoid wing gives less adequate exposure. The tumour looks like a dark plum 



(a) ( b ) 


Fig. 461. — Intradural exposure 
of pituitary tumour, showing (a) 
optic nerve and (6) pituitary 
tumour. 
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stretching the optic nerve like a white ribbon around its margin. Cysts are opened 
or solid tumour is removed by punch forceps. The capsule of the tumour is then 
drawn down from behind the chiasma and excised. This step is essential to prevent 
post-operative haemorrhage into a nodule lying beneath the third ventricle which 
stimulates the temperature centres and causes death from hyperthermia. Relief of 
pressure on the basophil cells restores sex function, and pregnancy may take place 
after operation. Post-operative deep X-ray is required to prevent recurrence in 
highly cellular growths. 

Acidophil adenomas are small in size and rarely cause pressure on the 
optic chiasma except in cases of fugitive acromegaly, in which the tumour 
reverts almost to a chromophobe type. Normally the symptoms are due to 
excessive production of growth hormone by the acidophil cells and inhibition 
of the basophil sex secretion. 

In children the tumour causes gigantism, while patients whose epiphyses 
have united develop acromegaly (a term which implies enlargement of the 
extremities). 

Acromegaly is characterised by thickening of the subcutaneous tissues of 
the scalp, lips, and tongue, the face, hands and feet, and overgrowth of 
the frontal sinuses, jaw, and distal phalanges (p. 253). There is also 
overgrowth of hair and sebaceous glands. Asthenia causes slackening of 
ligaments with kyphosis, so that the enlarged hands hang below the knees. 

This, combined with the atavistic 
appearance produced by the 
beetling brow, prognathous jaw, 
and overgrowth of hair on the 
chest, produces the ‘ ape man ’ 
of the circus. Fatty degeneration 
of the heart and hemise are 
associated conditions. 

Treatment is by deep X-ray, 
to which the tumour is sensitive, 
or intrasellar implantation of 
radioactive Yttrium. Operation 
is only rarely required, which is fortunate, since the patients are poor 
operative risks on account of the heart and chest condition, and approach is 
difficult, owing to enlargement of the frontal sinuses, which may necessitate 
a lateral or trans-sphenoidal operation. 



Fig. 462 . — Acromegaly. 


BASOPHIL ADENOMAS AND CUSHING’S SYNDROME 

Basophil adenomas are small, usually only a few millimetres across; their effects 
are produced by secretion of adreno-corticotrophic hormones leading to excessive 
production of hydrocortisone. 

Cushing described a syndrome associated with basophil adenomas, although a 
similar condition may be due to adrenal dysfunction (adreno-genital syndrome, 
p. 580). Females are most commonly affected. Fat accumulates on the trunk, neck, 
and face which becomes red and moonshaped but the limbs remain normal. Purple 
striae appear in considerable numbers on the skin, which is thin and atrophic. Hir- 
sutism, arterial hypertension and glycosuria develop early. There is moderate poly- 
cythaemia and atrophic changes affect the bones of the os calcis and pubis. A psychotic 
state of schizophrenia sometimes develops. 
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Treatment is directed to reduction of the secretion of hydrocortizone either by 
drenalectomy or by operation on the pituitary. Russell Fraser has shown that these 
umours may be effectively treated by 
he intrasellar implantation of radio- 
ictive Yttrium 90. 

Craniopharyngioma (syn> Rathke 
1 ’ouch T umour). — Remnants of Rathke’ s 
iouch may persist at four sites : 

(1) In the sphenoid bone ; (2) in the 
sella turcica ; (3) in the pars nervosa ; 

(4) in the floor of the third ventricle, 
from all of which tumours may develop. 

Although congenital in origin, a propor- 
tion of cases do not produce symptoms 
until late in adult life. 

The term craniopharyngioma des- 
cribes these tumours best. In structure, 
the growths form large masses in which 
cystic cavities lined with ciliated epi- 
thelium and containing cholesterol crystals are separated by areas of connective tissue. 
More than 50 per cent, of these growths are calcified and may form coral-like masses 
filling the interpeduncular space and extending backwards to the pons. Since they aije 
adherent to the basal arteries and adjacent nerves, they are irremovable. Occasionally 
single cysts are found in or above the sella, but the term suprasellar cyst describes 
only this one variety and is deceptively encouraging, as it suggests an invariably 
removable lesion. In fact, these tumours are by no means always suprasellar, nor are 
they necessarily cystic. 



Fig. 463. — A large craniopharyngioma. 


Clinical Features. — The symptoms depend upon the site of the tumour 
and the age of the patient. 

(1) Intrasellar craniopharyngioma cysts produce symptoms like the inert 
chromophobe tumour, but in young subjects they inhibit growth by compres- 
sion of the acidophil cells as well as inhibiting sexual maturation. The result 
is a fat, impotent dwarf, who may subsequently develop bitemporal hemianopia 
from upward pressure on the chiasma (Frohlich’s syndrome). Intrasellar 

calcification is often visible in X-ray. 

(2) Suprasellar craniopharyngiomata 
in young subjects, by downward 
pressure on the sella, also produce a 
Frohlich syndrome, but in this case in- 
volvement of the optic tract behind 
the chiasma causes homonymous hemi- 
anopia (fig. 464). 

Pressure on adjacent centres of the 
hypothalamus, which control sleep and 
water metabolism, produce pathologi- 
cal somnolence and diabetes insipidus, 
so that the subject is liable to fall 
asleep during the day, and to drink and pass abnormal quantities of fluid. 
Similar symptoms may occur at a later age in adults. 

Intraventricular tumours may produce blockage of the third ventricle with 
symptoms of acute intracranial pressure, headache, vomiting, and papilloedema, 
without localising signs ; or an organic confusional state and dementia from cerebral 
atrophy following long-standing pressure. 

Thomas Russell Cumming Fraser t Contemporary . Professor of Clinical Endocrinology , Royal Postgraduate Medical 
School of London. , , ..... 

Alfred Frohlich, 1871-1953 , formerly Professor of Pharmacology , University of Vienna , described his syndrome m 
1901. 



Fig. 464. — Arrows indicate suprasellar 
calcification in craniopharyngioma. 
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Treatment. — Cystic tumours in and above the sella may be evacuated by frontal 
craniotomy. When large masses block the third ventricle, the cerebrospinal fluid 
may be short-circuited to the cisterna magna by leading a catheter from the ventricle 
through a burr opening in the skull, thence under the skin and occipital muscles to 
drain into the cisterna magna, which has been exposed above the foramen magnum 
(T orkildsen’s operation) — ventriculo-cistemostomy . 

Simmonds’ disease, ‘ pituitary cachexia ’, results from depression of pituitary 
secretions affecting the gonads, adrenals, and thyroid gland following destruction of 
the anterior lobe of the pituitary by local thrombosis, haemorrhage, cyst distension, 
post-partum necrosis, head injury, abscess, or tumour. The condition has also been 
caused by swabbing out the pituitary fossa with sclerosing fluid following local 
operation. Amenorrhcea, impotence, or persistent infantilism occur in a patient 
whose skin is typically yellow, smooth, dry, and atrophic with loss of hair. Unlike 
Frohlich’s syndrome (p. 395), the patient is thin and cachectic from anorexia, 
suffering from weakness, lack of energy, and apathy, with low blood-pressure 
causing syncopal attacks and hypoglycsemia which occasionally gives rise to coma. 

HYDROCEPHALUS 

may be congenital or acquired. 

Congenital hydrocephalus may be associated with spina bifida and 
meningocoele. Failure of development of the arachnoid villi through which 
absorption of the cerebrospinal fluid takes place is the commonest cause. 

This produces communicating hydro- 
cephalus as the distended ventricles 
communicate freely with the sub- 
arachnoid space. Obstruction of the 
cerebrospinal pathways is produced 
by blockage of the outflow from the 
fourth ventricle associated with an 
Amold-Chiari malformation of the 
hind brain in which the roof of the 
fourth ventricle lies below the level 
of the foramen magnum. Congenital 
stenosis of the acqueduct of Sylvius 
produces a similar effect. 

Clinical Features. — The enlarge- 
ment of the head may be pre-natal 
and obstruct labour. After birth, 
Fig. 465. — Ventriculogram showing enor- rapid enlargement usually occurs. 
JSSbiht ° f VCntriCleS in COngenital hydr °' The brow overhangs the roof of the 

orbits. The fontanelle is wide and 
the scalp veins are distended (fig. 466). Although the ventricles become 
enormous and the cortex is reduced to a mere shell, there are no motor 
symptoms. Certain cases stabilise spontaneously, and intelligence is then 
preserved despite the enormous size of the head, but secondary endocrine 
effects result from pressure of the distended third ventricle on the pituitary 
fossa. Congenital stenosis of the aqueduct may not produce serious symp- 
toms until the age of six or later, and then causes evidence of raised intracranial 
pressure associated with secondary endocrine disturbances. 

Arm Torkildsen . Contemporary. Neurosurgeon , Rikshospital, Oslo, Norway. 

Morris Simmonds , 1855-1925. Practised medicine in Hamburg. 

Georges Proin , 1874-1932. French Neurologist . 

Julius Arnold, 1835~1916. Professor of Pathological Anatomy , Heidelberg University. 

Hans Chiari , 1851-1916. Professor of Pathological Anatomy, Strasbourg University . 

Francois de It Boe (or Frandscus Sylvius , according to the Latinised form of his name), 1614-1672. Professor of 
Medicine, Leyden. 
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Treatment. — Attempts to overcome defective 
bsorption include ventricular jugular anastomosis 
n which a non-return valve (Spitz Holter) is 
nsertcd between the distended ventricle and the 
ower portion of a divided jugular vein, or ventriculo- 
peritoneal anastomosis in which a long acrylic tube is 
ied subcutaneously from the ventricle and placed 
inside the lumen of a second long tube which is 
draining into the peritoneum. The overlap provided 
by a length of the small tube inside the large tube 
allows for the growth in length of the body. Ob- 
structive hydrocephalus is treated by opening the 
distended third ventricle from the front — a third 
ventriculostomy. 

Third ventriculostomy is the best operation for 
congenital stenosis of the acqueduct. 

Acquired hydrocephalus of obstructive type is pro- 
duced by pathological obstruction to the outflow from 
the ventricles. The outflow from one ventricle may 
be blocked by the obstruction of the foramen of Monro 
by adhesions following ventriculitis or by tumour. 

Bilateral internal hydrocephalus accompanies midline tumours, c.g. colloid cysts 
of the third ventricle, craniopharyngiomas, pineal and cerebellar tumours, and 
arachnoid cysts over the roof of the fourth ventricle. 

Treatment of Obstructive Hydrocephalus. — The site of obstruction is 
localised by air or myodil ventriculography. Adhesions at the foramen of Monro 
or colloid cysts of the third ventricle are removed by an approach across the anterior 
horn of the ventricle. Obstruction of the aqueduct is treated by third ventriculos- 
tomy. Blockage of the roof of the fourth ventricle is dealt with by suboccipital 
craniectomy and removal of cysts and adhesions lying in the cistcma magna. 
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Fig. 466. — A marked degree 
of hydrocephalus showing the 
overhanging orbital margin add 
distended veins. 
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Fig. 467. — The principal arachnoid cisterns. 


Communicating hydrocephalus complicates acute or chronic meningitis and 
sarcoidosis and cistema chiasmatitis, by inflammatory exudate or arachnoiditis throws 
a dam across the main channel for the ascent of cerebrospinal fluid to the absorption 
areas, and hence leads to stasis in, and distension of, the lateral ventricles 
(fig. 467). *»** 

An attempt must be made to clear the basal cisterns by promoting absorption of 
exudate. In tuberculous meningitis — by energetic treatment with PPD and strepto- 
mycin, in sarcoidosis — by ACTH. Surgical treatment is limited to the formation 
of bifrontal burr holes, through which the ventricle can be tapped to relieve acute 
pressure symptoms or to introduce antibiotics. 
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INTRACRANIAL ANEURYSM 

Intracranial aneurysms may be considered in two main groups (Jefferson): 

(1) Subclinoid. — Acquired aneurysms on the carotid syphon of the internal 
t carotid artery within the cavernous sinus. 

(2) Supraclinoid . — Congenital aneurysms of the circle of Willis. 

Subclinoid aneurysms are produced by weakening of the muscle coat of the 
internal carotid by uneven distension of its walls at the anterior and posterior curves 
of the carotid syphon. The condition is most common in women, owing to the 
finer structure of their arteries. (Jefferson remarked that this is the only known 
pathological evidence of the existence of a weaker sex.) 

Fusiform aneurysms are produced on the anterior and posterior bends, and 
hence anterior and posterior syndromes may be recognised which vary only in regard 
to the physical signs produced by pressure of the aneurysm sac on adjacent structures. 

Symptomatology . — A female patient is suddenly seized with severe unilateral 
headache, resulting from stretching of nerve fibres in the wall of the distending 
carotid artery. This ceases only when the wall of the artery comes against the wall of 
the cavernous sinus and receives support from this structure. The headache ceases, 
but soon additional symptoms appear from pressure on the nerves in the lateral wall 
of the cavernous sinus. These produce a combination of squint and trigeminal pain. 

Anterior Aneurysms. — The commonest type press on the third and fourth 
nerves and first division of the fifth, causing supraorbital pain associated with ptosis, 
a dilated pupil, and divergent squint, owing to paralysis of the third nerve and un- 
opposed action of the sixth. 

Posterior aneurysms press on the sixth nerve and the whole of the trigeminal, 
causing pain in the entire face with a convergent squint from sixth-nerve paralysis 
and unopposed action of the third, the eye remaining open. 

Treatment is highly successful except in long-standing cases where the sac has 
filled with hard organised clot and cannot collapse. Ligation of the internal 
carotid might cause hemiplegia if the circle of Willis were sclerotic or if the anterior 

communicating artery were absent. Ligation of 
the common carotid, however, is employed with 
safety and with good effect. This reduces pres- 
sure in the sac and relieves the nerve symptoms 
without risk of hemiplegia, since there is a second- 
cross circulation above the level of the ligature. 
Blood passes across through the branches of the 
external carotid to reach the site of the ligature, 
then downwards to the carotid bifurcation above 
the ligature and upwards with the internal 
carotid with reduced force but in sufficient volume 
to prevent cerebral anaemia. 

Arterio-venous fistula in the cavernous 
sinus may occur spontaneously from rupture of a 
subclinoid aneurysm or from the effects of trauma 
on the arterial walls in association with fracture of the middle fossa. Acute back 
pressure in the veins draining into the cavernous sinus produces pulsating exophthal- 
mos, distension of the orbital and supraorbital veins, and bone erosion and enlargement 
of the orbit. A few cases heal spontaneously by aseptic thrombosis in the cavernous 
sinus occurring in the early stages. Usually, however, the condition will progress if 
untreated, and produce a terribles deformity, with extrusion of the eyeball. 

Treatment. — Ligation of the internal carotid in the neck may be sufficient, but if 
the condition progresses as the result of cross circulation through the circle of Willis, 
the internal carotid must be occluded intracranially by the application of a silver 
clip inserted across the vessel above the level of the cavernous sinus. 

Supraclinoid Aneurysms. — Congenital aneurysms of the circle of Willis may 
produce pressure on adjacent nerves. Rupture produces symptoms of subarachnoid 
or intracranial haemorrhage with or without associated pressure symptoms. They 
may rarely produce multiple emboli causing a progressive syndrome of paralysis. 

Sir Geoffrey Jefferson, 188G-196J . Professor of Neurosurgery , University of Manchester. 







Fig. 468. — The relationship of 
aneurysmal sacs to structures in 
wall of the cavernous sinus. 
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Pressure Symptoms. — Aneurysms on the posterior branches of the circle, 
posterior cerebral and posterior communicating, produce symptoms of third nerve 
oalsy. Posterior cerebral aneurysms also cause hemianopia or pressure on the crus. 
Aneurysms of the anterior branches, such as the internal carotid bifurcation, anterior 
cerebral, and anterior communicating produce pressure on the optic tracts, optic 
nerves, and chiasma respectively, producing hemianopia, monocular visual loss, or 
bi- temporal hemianopia and optic atrophy. 

Middle cerebral aneurysms produce symptoms of hemiparesis from involvement 
of the striate branches, often by emboli. These symptoms may occur alone or in 
association with subarachnoid or intracerebral haemorrhage. 

Subarachnoid haemorrhage produces sudden headache with severe pain in 
the neck and between the shoulders, followed by loss of consciousness of brief 
duration and later by acute pain from root irritation and marked neck stiffness. 

Intracerebral haemorrhage is to be suspected when sudden loss of consciousness 
persists for more than twenty-four hours and is associated with marked neck stiffness* 

Treatment. — The objective of surgical treatment is to prevent repeated haemor* 
rhage. A patient dangerously ill from subarachnoid haemorrhage will not be saved 
by early surgery, wherever the aneurysm is ; even angiography may do harm, and 
therefore it should be delayed until the patient (or his hemisphere) has become fit 
for intervention. Following the first subarachnoid haemorrhage, the patient i$ 
rested, if possible for ten days in order to allow the aneurysm to clot. If, however* 
repeated haemorrhage occurs in the early stages, artieriography must be performed 
early and the common carotid on the affected side must be ligated in an effort to 
stop recurrent bleeding. If prolonged unconsciousness indicates intracerebral 
bleeding the clot is evacuated by a puncture through a burr hole or by craniotomy, in 
which case the aneurysm may be clipped after the clot has been removed. If 
there is no immediate urgency, after a ten days’ rest, the aneurysm is localised by 
bilateral arteriography during which the presence or absence of cross circulation in 
the anterior communicating artery is determined by compression tests. If no 
aneurysm is seen on carotid angiography, a vertebral angiogram is performed. The 
best results are found in those cases in which no aneurysm is demonstrated; here a 
small aneurysm has probably undergone a spontaneous cure by clotting. Arterio- 
graphy is performed at the tenth day — as statistics show that repeated haemorrhage 
becomes more frequent after that interval. 

If an aneurysm is demonstrated by routine arteriography at the tenth day, direct 
operation on the aneurysm is only justified if it is in a position where operation 
will not cause hemiplegia or mental symptoms. 

Aneurysms of the anterior group are accessible to direct surgical approach. 
Anterior cerebral and anterior communicating aneurysms are approached like pituitary 
tumours . Middle cerebral and posterior communicating aneurysms are reached across 
the Sylvian fissure. The neck of a globular sac may be closed by applying a silver clip. 

Recently, J. R. Gibbs has opened large sacs and reduced the lumen with a purse- 
string suture prior to occlusion of the neck. Fusiform aneurysms on the anterior 
cerebral and anterior communicating artery are treated by clipping the nutrient 
anterior cerebral artery proximal to the aneurysm. 

A direct attack on an anterior communicating 
aneurysm is extremely hazardous, as this may 
cause spasm and thrombosis in the antero- 
median group of perforating vessels which supply 
the hypothalamus, with resulting infarction of 
that area and the production of a state of akinetic 
mutism in which the patient remains alive but 
deprived of speech or volition. 

Direct attack on fusiform middle cerebral 
aneurysms carries a risk of hemiplegia, and these 
aneurysms are best treated by wrapping with mus- 
cle or acrylic plastic in order to strengthen the 
wall and diminish the risk of recurrent bleeding. 

Intracranial angiomas are congenital mal- 
formations and not true tumours. Although an 
excess of blood passes through the large arterio- 

Johrt Reynell Gibbs , Contemporary. Neurosurgeon , Brook Green Hospital , Woolwich , London. 



Fig. 469. — Large aneurysm of 
anterior cerebral artery, producing 
monocular blindness. 
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venous malformations, absence of a true capillary system causes defective nutrition ot 
the affected area, with death of tissue, gliosis, and calcification. This may produce 
epilepsy and paralysis, often in adult life. Alternatively, the angioma may rupture 
spontaneously or following a minor trauma, producing apoplexy in young subjects. 
Common carotid ligation always reduces the rate of blood flow through the tumour 
bed, which can be completely filled by cross circulation. Small surface angiomas 
may be successfully excised or caused to collapse by occlusion of the nutrient vessels. 


SURGICAL TREATMENT OF MENTAL DISORDERS 

In recent years the surgical treatment of mental illness has undergone refinement. 
The early crude beginning followed the observation by Egas Moniz in 1936, that the 
injection of alcohol into both frontal lobes would produce a diminution in the 
intensity of emotional distraction in severely disturbed psychotic patients. 

The operation of pre-frontal leucotomy sought to secure a similar effect by sub- 
cortical division of the entire central cone of white matter in both frontal lobes by a 
vertical incision in front of the ventricles. Although this operation relieved symptoms 
of agitation and tension it caused extensive brain damage with serious blunting of 
intelligence, flattening of emotion, and a high risk of epilepsy and could therefore 
only be considered in seriously disturbed schizophrenic patients who seldom made a 
satisfactory response — fewer than one fifth being discharged from hospital, the 
remainder staying in mental hospitals to form a permanent source of discourage- 
ment to psychiatrists. However, it could be seen that if a similar reduction in the 
intensity of emotional reaction could be secured without damaging effect, surgical 
treatment might be extremely valuable in cases of incurable psychoneurosis such as 
suicidal depression, melancholia, anxiety states and obsessional syndromes. 

Fulton’s ablation experiments in monkeys showed that lesions in the region of the 
primitive agranular cortex on the mesial and orbital aspects of the lobe produced an 
alteration in emotional tone without intellectual defect, whereas lesions on the lateral 
aspect of the hemisphere, the parts affected by leucotomy, had a reverse and un- 
favourable effect, it therefore appeared that the future of surgical treatment would 
be found to lie in operations that interrupted the connections of the agranular cortex 
in the limbic system. 

Le Gros Clark’s observations in 1949 on the distribution of the thalamo-frontal 
and fronto-hypothalamic pathways concerned in emotional feeling and reaction, 
provided a target for selective operations on limited cortical areas of the cingulate, 
convexity and orbital cortex which were excised by lobectomy or isolated by under- 
cutting whilst leaving the majority of the frontal lobe undisturbed in attempts to 
produce a reduction in emotional tension in psychoneurotic subjects. Certain of 
these operations, notably those that affect regions of primitive agranular cortex such 
as cingulectomy and restricted orbital undercutting, were highly successful in the 
treatment of obsessional illness and depression. 

In 450 cases of Restricted Orbital Undercutting (Knight) the best results were 
among the depressions, over 60 per cent, of whom could be freed from medical care 
when psychiatric treatment had failed. Certain cases of chronic alcoholism and drug 
addiction were favourably influenced but the scar in the brain still produced a 
10 per cent, risk of epilepsy and 3 per cent, risk of undesirable personality change. 
Observations indicated that the benefit was derived from the posterior 2 cm. of 
undercutting incision which enters the substantia innominata beneath the head of 
the caudate nucleus and here divides fibres which are converging from the primitive 
cortical areas of the cingulate posterior orbital and amygdaloid regions to pass 
beneath the head of the caudate nucleus to enter the hypothalamus. At this site 
these pathways which are concerned in emotional reaction can be selectively divided 
by small lesions which leave the rest of the frontal lobe and the thalamo-frontal 
pathways of emotional feeling intact at a higher level. 

The operation of stereotactic tractotomy recently devised (Knight) destroys this 
limited zone by the insertion of radioactive seeds or electro-coagulation under X-ray 
control and eliminates the harmful effects of cutting in the brain. Satisfactory 
results are observed in depression, obsessional illness and anxiety states without 
epilepsy, mortality, or personality change. The accuracy of operation has produced 
cures in many cases of previous failed leucotomy. 
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SURGICAL TREATMENT OF PARKINSONISM 

Parkinson’s disease (syn. paralysis agitans) is a condition characterised by tremor, 
igidity, and akinesia. Unilateral or bilateral rhythmic tremor, producing the typical 
nil-rolling movement of the fingers and thumbs, may also affect other sites, e.g. the 
ace, jaw, palate, tongue, and lower limbs. Excessive muscular tonus causes a rigid, 
•xpressionless, mask-like facies, an unblinking stare, and limb rigidity. The shuffling 
Parkinsonian gait with short steps results from rigidity and akinesia. A variable 
degree of dementia is also present in some cases. It is necessary to estimate the part 
played by each symptom in causing disability. 

The syndrome is produced by degenerative changes in the extrapyramidal path- 
ways — particularly at the substantia nigra in the brain stem. Degeneration of the 
large pallidal cells of the corpus striatum may be responsible for excessive rigidity. 

Surgical Treatment: 

Small discrete lesions in the globus pallidus or ventro-lateral nucleus of the thalamus 
are found by stereotactic technique. The target area is determined by air and 
myodil ventriculography which shows the position of the anterior and posterior com- 
missures to which the globus pallidus and ventro-lateral nucleus bear definite measur- 
able relationships. A burr hole opening is made in the skull in an appropriate situa- 
tion. Special aiming apparatus is then fixed to the skull carrying a device adjustable 
in the sagittal and in the coronal plane, by which a needle or electrode is introduced 
through the burr hole and advanced towards the target for an appropriate distance, 
as measured from the X-rays. The position is checked by electrical stimulations, and 
when the correct site has been reached, small areas can be destroyed by electro- 
coagulation, by the introduction of radioactive substances, or by injection of alcohol. 

Results suggest that tremor responds best to lesions in the thalamic nucleus, and 
rigidity to lesions in the globus pallidus and adjacent internal capsule. Combined 
lesions at both sites give the best results. Patients with unilateral syndromes suf- 
ficiently severe to interfere with their occupation respond best. Bilateral syndromes 
are treated in two stages, at an interval of months. 

If mental impairment is prominent before operation, added mental inertia resulting 
from the operation may reduce the patient to inactivity, although symptoms are relieved. 

7 ame^ Parkinson, 17 06 -1824. Fnghsh general practitioner who practised ttt Shoreditch , London . 
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CHAPTER 18 
THE SPINE 
Geoffrey Knight 


Sprains of the spinal column are of common occurrence. Spinal ligaments are 
injured as a result of a sudden jolt, as in car or railway accidents. Fibres of spinal 
muscles are torn by excessive muscular contraction as in lifting heavy weights. 
Severe localised pain follows, accentuated by any movement which stretches the 
damaged structure. Palpation reveals a tender spot, and if muscular fibres are tom 
some bogginess, due to extravasation of blood, is often detected. Treatment consists 
of rest and cold applications followed a few days later by massage and graduated 
movements. If the site of pain can be localised with accuracy, an injection of 5 ml. 
of procaine (2 per cent.) may cause immediate improvement. This is particularly 
true in relation to the interspinous ligaments which are liable to be overstretched in 
association with compression fractures of the vertebrae, or may produce long-lasting 
syndromes of chronic pain as a result of local injury to the ligament itself. 


DISLOCATION 

True dislocations can occur only in the cervical region, the oblique and 
vertical directions of the articular processes do not permit of dislocation 
without fracture in the dorsal and lumbar regions. 

Dislocation following hanging occurs between the atlas and the axis. 

Forward displacement of the atlas follows rupture of the transverse 
ligament, or less commonly fracture of the odontoid process. Death occurs 
immediately from injury to the brain stem and paralysis of the muscles of 
respiration. Dislocation at this level has also occurred from lifting a child 
by means of the hands encircling the neck from behind. 

The base of the odontoid process may be cracked following head injuries 
and delayed displacement may occur after an interval of days. X-rays of 
the odontoid process, taken through the mouth, are essential where persistent 
occipital pain complicates head injuries. 

Dislocations usually occur at the sites of maximum mobility, between the 
fourth and fifth, and fifth and sixth cervical vertebra and result from falls 
on the head when riding, or diving into shallow water, which causes excessive 
flexion of the upper part of the spine. The inferior articular process of the 
the fifth vertebra is forced over the front margin of the superior articular 
process of the sixth. When bilateral there are usually some associated features. 

When the dislocation is unilateral the head is turned towards the opposite 
side and all movements are restricted. Severe head pain occurs if a nerve is 
nipped in the intervertebral foramen. Unilateral dislocations are readily 
reduced under general anaesthesia, by further flexion of the head, followed 
by lateral flexion towards the opposite side. If reduction fails, the joint 
should be exposed, and a minimum of bone removed in order to allow 
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locking. If the dislocation is unreduced, pain and deformity will persist. 

\ olvement of the spinal cord is uncommon in one-sided dislocations, 
in bilateral cases associated damage to the cord often occurs, usually of a 
mplete nature. In more fortunate cases, owing to the large size of the 
t vical canal, the cord escapes serious injury. The head is displaced for- 
irds, and obvious deformity is present. Pain is referred to the neck, or 
ms, along the compressed nerve roots. 

Emergency reduction should be attempted under anaesthesia. If reduction is 
complished, traction is maintained and a plaster cast is then applied. Should 
’Manipulation fail, continuous skeletal traction is applied by means of a skull calliper, 
t >nlv as a last resort is open operation performed. A minimal amount of bone is 
r moved from the articular processes until unlocking is possible. To prevent 
recurrence the spinous processes should be wired together. The head and neck 
are immobilised in plaster for six weeks. 

Pathological dislocation of the atlanto-axial joint occasionally complicates a 
retropharyngeal abscess, or even tonsillitis. Flexion of the head and torticollis are 
obvious signs. The condition is confirmed by X-rays. Traction is required for a 
lew weeks, followed by plaster fixation, and the pharyngeal abscess receives appropriate 
treatment (p. 621). 

FRACTURES 

Incomplete fractures do not interfere with the continuity of the spinal 
column. They include fractures of the spinous and transverse processes, 
laminae, and fissured or compression fractures of a vertebral body. Fractures 
of the processes or laminae are usually due to direct violence. Fractures of 
the spinous processes are common in the dorsal region for the processes arc 
long and exposed in injury in falls on the back. Shovellers’ fracture is a 
‘ stress 5 fracture of spinous processes which occurs in men who use a shovel 
excessively, especially if they are undernourished. Localised pain and 
perhaps crepitus suggest the nature of the injury which is seldom shewn by 
radiography. Fracture of the transverse processes occurs most usually in 
the lumbar region, where these processes are long and comparatively un- 
protected; a corresponding kidney may be injured. Fracture of a lamina 
may be associated with depression of bone and injury to the underlying cord. 

Compression fracture of a vertebral body may cause immediate hsematomyclia 
and cord damage. Usually, however, only severe local pain is experienced necessi- 
tating X-ray examination, which may only reveal compression in the lateral view. 
It is probable that most cases of KummeH’s disease are due to compression of a 
vertebral body at the time of injury rather than the development of osteitis, as 
was formerly believed. Pain and deformity lead to an X-ray examination which 
reveals rarefaction and collapse of the body of a vertebra, usually in the lumbar 
region (fig. 470). Support to the spine is necessary for one year although Albec’s 
bone-graft operation finds favour with some surgeons. 

Traumatic intraspinal haemorrhage may occur in association with fractured 
laminae or pedicles, or compression fractures. 

Haemorrhage occurs either in the cord itself (haematomyelir) or as an extra- 
medullary condition (haematorrachis) ; in the latter case the blood escapes either into 
the cerebrospinal fluid or the extradural space. 

Intradural haemorrhage produces symptoms of root irritation and is detected by 
finding old blood and an excess of lymphocytes in the cerebrospinal fluid at lumbar 
puncture. 

Extradural haemorrhage may fill the spinal canal gradually from below upwards 
causing progressive compression of the cord, followed by paraplegia (Thorburn’s 
gravitation paraplegia). 
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Fig. 470. — KiimmelFs disease affecting the first lumbar vertebra. 


Intramedullary Haemorrhage. — Haematomyclia causes symptoms which follow 
the injury immediately. Destruction of the anterior horn cells causes a flaccid 
paralysis of the muscles concerned, while injury of the pyramidal tracts results in 
some spasticity of the legs. Pain and irritation arc much less than in cases of extra- 
medullary haemorrhage. Bruising of the cord against the bony bars produced by 
cervical spondylosis sometimes results from minor falls or whiplash injuries. In the 
early stages symptoms and signs arc often vague. Subsequently, obvious neuro- 
logical signs, e.g. muscular wasting, present themselves, and are usually permanent. 

Complete fractures interrupt the continuity of the spinal column and 
consist of fracture-dislocations of the spine. These are usually produced by 
excessive flexion and occur at the sites of maximum mobility, C.5 to C.7 
and L.3 to L.5, or at the junction of fixed and mobile portions of the spine. 
The prognosis is governed by the presence or absence of injury to the spinal 
cord and nerve roots. 


SPINAL CORO INJURY 

is produced by three factors : 

(1) By long axis stretch occurring at the moment of acute flexion, causing 
concussion or rupture of nerve fibres and vessels within the cord. 

(2) By nipping of the cord between the lamina of the vertebra above and 
the edge of the fractured body below, producing a local crush of the cord. 

(3) By the protrusion of a disc at the moment of flexion leading to com- 
pression of the anterior aspect of the cord. 

In the adult the spinal cord ends at the level of the lower border of 
the body of the first lumbar vertebra ; hence fracture-dislocations below 
this level can only be associated with injury to the cauda eq uina Ana- 
tomical factors govern the extent of the cord and nerve lesion at various 
levels. 

fa the cervical spine the horizontal line of the articular processes and 
the large intervertebral discs produce a high degree of mobility with little 
strength, hence dislocation or fracture-dislocation occurs readily as a result 
of relatively minor forces sustained in injuries at sport, such as falls on the 
head in riding, diving, cycling, or football. Since there is relatively little 
* follow-through ’ produced by small forces and since the size of the 
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neural canal in the cervical region is large in relation to the cord, cord injury 
may be partial or absent. When greater forces are in action, as when the 
neck is struck by a falling bough, considerable displacement occurs. Cord 
injury is then complete and often fatal. 

In the dorsal spine the vertical articular processes and low mobility, 
combined with great strength, account for the fact that the spine can only 
be broken by major forces, such as the collapse of a roof in a mine-working ; 
displacement is therefore considerable, little space is available around the 
cord, and cord injury is invariably present and usually severe. 

In the lumbar spine vertical articular processes and great strength are 
combined with mobility. Fracture-dislocations are produced by major 
forces, often combined with some degree of rotation which causes inter- 
locking of the displaced articular facets. But since the roots of the cauda 
equina enjoy ample space in the lumbar theca, nerve injury may be absent 
or limited to a few roots of the cauda. The tteatment of fracture- 
dislocations (pp. 407 and 408) is of secondary importance to the treatment 
of the associated cord injury. 

Injuries of the spinal cord occurring in association with fracture-dis- 
location and dislocation consist of (1) spinal concussion or (2) partial or 
complete spinal contusion. 

Spinal concussion (spinal shock) is produced by long axis stretch on 
the spinal cord accompanying flexion. The grey matter of the cord con- 
sists of numerous nerve cells and synapses supported by a delicate tissue 
framework. A long axis stretch causes displacement of these structures with 
resulting disturbance of synaptic conduction. There is therefore an im- 
mediate loss of all functions which depend upon synaptic activity below the 
level of the lesion. Each anterior horn cell receives some hundreds of 
synapses, the stimuli passing through which maintain the central excitatory 
state in the nerve cell, by which the cell is maintained in a condition of readi- 
ness to respond and act as the final common path for voluntary movement, 
muscle tone, and reflex activity. 

Cessation of the central excitatory state following synaptic disturbance 
therefore results in complete loss of voluntary movement, abolition of tone 
and reflex activity below the level of the lesion, producing a flaccid paralysis 
and retention of urine. 

Pain and temperature sensation which cross a synapse in the inferior 
sensory decussation are also lost, but joint position sense which ascends the 
posterior columns is preserved. If the injury is merely spinal concussion, 
voluntary power and sensation will return within twenty-four to forty- 
eight hours. If concussion is superimposed upon an underlying partial or 
complete cord injury, the stage of spinal shock is prolonged. As time passes 
without improvement, recovery becomes increasingly improbable, and the 
appearance of a mass reflex at three to six weeks renders the outlook 
gloomy. 

Partial or complete contusion of the cord is produced by nipping of 
the cord between the lamina of the displaced vertebra above and the edge of 
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the fracture vertebra below ; this causes a transverse zone of contusion and 
bruising. Above and below this level minute petechial haemorrhages may be 
seen, resulting from the rupture of cord vessels by the long-axis stretching 
force. (Edema developing around these haemorrhages may lead to a rise in 
the level of paralysis and sensory loss in the early days after the injury. 
Massive haemorrhage ‘ haanatomyelia ’ is occasionally seen in the cord 
substance. Any damage inflicted on the cord is permanent and irre- 
parable. 

Clinical Features. — The immediate effect of injury produces an 
initial picture of spinal shock resulting from the long axis stretch which 
masks the effects of the underlying organic rupture. There is, therefore, 
complete flaccid paralysis below the level of the lesion with retention of 
urine. The diagnosis of cord contusion can only be made with certainty 
in the early stage : 

(1) If there is complete loss of all forms of sensation below the level of the 
lesion. This indicates interruption of the posterior columns (which escape 
the synaptic disturbance of concussion) by bruising on the back of the cord. 

(2) If the level of sensory loss and paralysis rises after injury, indicating 
ascending oedema. 

(3) If the stage of spinal shock persists for more than forty-eight hours. 
In general terms, the duration of the stage of flaccid paralysis is proportional 
to the severity of the contusion. This stage of spinal shock may last for 
weeks in severe cases. 

The clinical course of cord contusion falls into three stages : 

(1) The stage of spinal shock. 

(2) The return of reflex activity. 

(3) The stage of septic complications. 

In the stage of spinal shock, suitable measures are taken to protect the cord 
from further damage, and await the return of reflex activity in order to judge 
from the character of the reflex changes observed the nature and extent of 
the cord lesion. During this period precautions are taken to prevent or 
combat the onset of septic complications, such as urinary infection, bedsores, 
and pneumonia, in order to bring the patient to the final phase of active 
rehabilitation. 

The Management of Cord Injuries. — In the stage of spinal shock every 
care must be taken to avoid unnecessary movement or examination which 
might increase the cord damage. 

First Aid Treatment . — Cervical injuries may be transported on the back 
with the head supported between sandbags without flexion. Dorsal and 
lumbar fractures should be transported with the patient face downward with 
the pelvis and shoulders raised on pillows to hyperextend the spine. The 
patient must be lifted and turned on to a blanket, placed on a stretcher, by 
three people (or more, if the patient is heavy), controlling the head, trunk, 
and pelvis, without bending or torsion of the unstable spine. Morphia or 
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other available sedation should be given to relieve pain and anxiety. 

Clinical Examination. — On arrival at hospital the patient should be 
left lying on his stretcher until examination is completed and immobili- 
sation is carried out. He should not be moved 
either for X-ray or clinical examination. Partial 
cord lesions may be rendered complete by exces- 
sive movement during clinical examination or over- 
zealous attempts to obtain a * good ’ X-ray picture. 

Evidence or history of an accident is usually 
obtainable. Neurogenic shock frequently accom- 
panies the injury, but the patient may be able to Fi«. 471— Transporting a 

state that he has severe pain in the back, girdle paticnt with a fractured s P ine - 

pains encircling the body, or that he ‘feels dead’ fyelow a certain level. 

The utmost gentleness must be exercised in ordfcr to prevent further 
injury to a cord which is only partially damaged or to avoid injury to an 
undamaged cord. Deformity of the vertebral column may be noticed. 
Paraplegia and anaesthesia extending from the level of the lesion are usually 
present, and are due either to spinal concussion, or crushing of, the cord. 
The only examination required is to test the sensory level to pin-prick on 
the trunk, which will indicate the segmental level of the cord lesion, and to 
test whether the patient can recognise movement of the foot or knee. If he 
can appreciate these movements, the case may be one of concussion. If 
there is complete sensory loss the outlook is grave. Having determined the 
segmental level of the lesion, as good an X-ray as possible should be taken by 
the lateral view at the corresponding vertebral level without disturbing the 
patient. Fracture of the manubrium sterni may be associated with fractures 
in the dorsal region. If a fracture-dislocation is present the fracture is 
immobilised as soon as the patient’s general condition permits, but it may be 
necessary before this to apply restorative measures to counteract shock. 

Immobilization. — Cervical fractures are treated by head traction with skull 
callipers, the patient lying on an inclined plane. After reduction is complete a 
plaster collar is applied from the crown of the head to the chest wall encasing brow, 
head, neck, and upper thorax but leaving the face exposed, producing an appearance 
reminiscent of an ancient casque and shoulder armour, from which the term Minerva 1 
collar derives. 

Dorsal and lumbar fractures arc treated by hyperextension. The fracture usually 
follows excessive flexion of the spine, and hyperextension corrects this deformity. 
In most cases morphia and scopolamine are adequate. Hyperextension is effected 
by laying the patient prone between two tables, the one which supports the head 
and arms being 12 to 18 inches (30 to 45 cm.) higher than the table on which the 
legs and pelvis rest; a sling, if available, gives comfortable support (fig. 472)* 

In special clinics an Abbott's frame and a canvas sling are used; straps are applied 
to the patient’s ankles, which can be raised to the desired height. The trunk is 
covered with a stockinette vest, and the plaster is applied from pelvis below to 
the axillae above. A window cut to compensate for abdominal distension. Acute 
dilatation of the stomach is a rare complication of spinal hyperextension as the third 
part of the duodenum may be thrust forward by the lumbar convexity. 

Contraindications to Hyperextension. — In the following conditions the spine 
is immobilised in a normal posture : 

1 Minerva — Goddess of Wisdom and Arts. 

EdvilU G. Abbott , 1870-1938. Orthopaedic Surgeon , Maine General Hospital , U.S.A. 
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1. Comminuted fractures which involve the neural canal. The spine is im- 
mobilised in the normal position with head traction if necessary. 

2. Fractures due to hyperextension associated with rupture of the anterior common 

ligament of the vertebrae. 

3. Fracture dislocation with 
locking of articular processes 
in the lumbar region. The 
superior processes of the 
lower vertebrae must be ex- 
cised at a later stage. 

Methods of immobilisa- 
tion only protect the cord 
from further injury, they 
do not relieve the existing 
damage to the cord which 
may well be increased by 
unwise operative interven- 
tion, e.g. plating. 

Nursing. — Symptomatic 
treatment is now instituted. 



Fig. 472. — The spine is hyperextended by a band 
with block and tackle. The patient supports himself 
on a padded chair. The legs are strapped. The 
stockinette vest in this case has been omitted, (F. P. Fitz- 
gerald , F.R.C.S.I . , London .) 


To prevent bedsore formation scrupulous drying and powdering of the skin is 
combined with regular turning of the patient every four hours to prevent local 
pressure, the patient being turned day and night in a Hey-Gxoves bed or on 
banks of pillows. Since plaster immobilisation increases the risk of sore for- 
mation plasters should only be kept on in cases of incomplete cord lesion in 
which there is prospect of neurological recovery. Once there is evidence that 
the cord is hopelessly damaged the plaster case should be removed to diminish 
risk of sore formation which delays the commencement of active rehabilita- 
tion. Attention to the bowels is necessary, and aperients or enemas are 
administered as required. If meteorism is allowed to occur upward dis- 
placement of the diaphragm causes pulmonary embarrassment. Hypostatic 
pneumonia is a grave danger, particularly if important accessory muscles 
of respiration, e.g., adbominal muscles, are paralysed, when coughing and 
expectoration are hampered. Contracture of muscles is prevented by fre- 
quent passive movements of the limbs. 

Diet . — The patient should be given a high-protein diet to compensate for 
loss of serum from bedsores. 


Care of the Bladder in Cord Injuries . — All cord injuries suffer from re- 
tention of urine in the initial stages. This may last for a few days to a 
year in recoverable lesions, or be permanent in complete lesions. Sixty per 
cent, of the mortality of spinal injury is attributable to ascending urinary 
infection producing pyelonephritis, and this infection results from in- 
strumentation. 


The Care of the Bladder is described in Chapter 46. 

The Return of Reflex Activity. — Spinal shock should show some 
evidence of abatement at the end of 48 hours. If no sign of recovery is 
evident then the prognosis is gloomy for there is bound to be partial or 
complete contusion of the cord in such cases. The phase of spinal shock 


Ernes William Hey-Groves, 1872-1944. Ortho pa die Surgeon, Bristol. Founder and Editor, British Journal of 
Surgery. 
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and flaccid paralysis persists for days or weeks according to the severity of 
the cord lesion. When it passes off it will be found that lower motor 
neurone paralysis persists in a few muscle groups corresponding to the level 
of the lesion, owing to the crushing of the anterior horns at this level. 

Partial cord lesions show spastic paralysis in extension with exaggerated 
reflexes and extensor plantar responses, and sometimes with uninhibited 
flexor spasms. There may, however, be some return of sensation. Reten- 
tion of urine may persist for periods up to one year. 

Complete cord lesions recover to a state of spastic paralysis in flexion 
with gross flexor spasms and the appearance of mass flexor reflexes of spinal 
automatism, which indicates complete lack of inhibition of the spinal flexor 
reflex arcs. In this reflex the slightest touch on the foot will produce flexion 
of the ankle, knee, and hip on the side of stimulation followed by a similar 
contraction of the opposite leg, sometimes associated with evacuation of the 
bladder and rectum. The sight of this reflex may be distressingly encour- 
aging to the patient as it may be misinterpreted as evidence of recovering 
function, whereas it indicates that function can never recover. This mass 
reflex and the position of flexion may lead to the production of deep sores on 
the front of the thigh where this is cut into by the plaster shell. Since the cord 
is irreparably damaged the plaster case should be discarded once the diagnosis 
is established in order to keep the patient in as good a condition as possible 
for rehabilitation. 

Cervical. — In high cervical lesions all the respiratory muscles are paralysed, 
including the diaphragm, which receives its motor supply from the phrenic nerve, 
mainly the C.4 segment. If the fifth segment is injured, the arms, trunk, and legs 
are all paralysed, and the patient only breathes with his diaphragm. 

In lesions of the sixth cervical segment the only movement remaining is abduction 
of the shoulder by the deltoid muscles, the biceps and triceps and small muscles of 
the hand being totally paralysed. At the seventh segment flexion of the elbow is 
retained by the action of biceps and brachioradialis but the triceps is paralysed. 
Lesions at the first thoracic level produce paralysis of the small muscles of the hand 
with a Homer’s syndrome from paralysis of the cervical sympathetic fibres which 
leave the cord at the first thoracic root (fig. 138). At lower levels a band of hyper- 
acsthcsia is usually detected encircling the trunk, one segment above the site of injury. 

The lumbar enlargement corresponds to the twelfth dorsal and first lumbar 
vertebra and it contains the centre for the nervous control of the urinary bladder. 
In complete cord lesions above the tenth dorsal segment, after an initial phase of 
retention due to spinal shock, since the bladder centres are intact and uninhibited, 
an automatic bladder eventually develops, evacuation occurring when the intravesical 
pressure rises, the patient having to wear a receptacle. 

Complete lesions involving the bladder centre at the lumbar enlargement produces 
permanent retention with overflow incontinence from paralysis of the detrusor 
muscle innervated by the third and fourth sacral nerves. But since muscles of the 
upper abdominal wall can be contracted voluntarily by the seventh to tenth dorsal 
segments, patients can be taught to evacuate the bladder by straining and by pressing 
their hands above the pelvis during the day. This is made easier if the resistance 
of the bladder neck is diminished by a transuretheral ‘ V ’ resection of the internal 
sphincter (Chap. 47), but he must wear a receptacle at night. 

The centre for defalcation is also situated in the lumbar enlargement and damage 
to this is followed by a patulous anus and incontinence. 

Injuries to the nerves in the cauda equina gives rise to a degree of disability which 
corresponds to the actual nerves involved. Usually the injuries are in the lower 
lumbar region and spare the lumbar roots so that contraction of the muscles on 

Johann Friedrich Homer, 1831-1886. Professor of Ophthalmology, Zurich. 
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the front of thighs and legs are preserved. Involvement of the sacral roots however, 
produces anaesthesia in the back of the legs and saddle area of the peritoneum with 
urinary retention. 

Rehabilitation. — If the patient has a partial or recoverable cord lesion, 
plaster immobilisation of the injured segment must be maintained for an 
adequate period of time of from four months, by which time stability is 
restored by the formation of massive areas of new bone in the anterior 
common ligament. If however, the cord is hopelessly destroyed, the plaster 
on the trunk should be discarded in order to minimise pressure-sore forma- 
tion. The work of Guttmann has revolutionised the prospects of the 
paraplegic patient, who can now be taught to work and earn a living, 
even with a complete lesion of the cord. The principles underlying Gutt- 
mann’s methods are: 

(1) To bring the patient into the best possible physical condition by the 
elimination of sepsis from bedsores and urinary tract. 

(2) To over-develop the muscles above the site of the injury so that these 
may move the pelvis. 

(3) To move the splinted legs by movement of the pelvis. 

Toxic absorption can depress recovering activity in the cord. Once bedsores are 
established the plaster should be removed as soon as permissible in order to reduce 
pressure, the lesion then being treated by excision and skin grafting. The treatment 
of the established condition is described on p. 46. 

Bladder training and the treatment of refractory cases or urinary infection is 
described in Chapter 46. 

Rehabilitation of Muscular Activity and Locomotion. — Contractures are 
first relieved by physiotherapy, tenotomy, or partial neurectomy. If necessary, 
the lower portion of the completely divided cord is destroyed by intrathecal alcohol 
injection to abolish mass reflexes and flexor spasms which would prevent walking 
and which may be extremely painful if any sensory fibres persist. When the legs 
are straight, rope climbing and trapeze work is started to encourage enormous 
development of the muscles of the shoulder girdle. Lying in a sling, the patient 
then learns to swing the pelvis from the shoulder girdle using the long muscles, 
latissimus dorsse, erector spina*, and abdominal recti and obliques. Then, with his 
arms supported on parallel bars, he learns to move the pelvis like a hula-hula dancer, 
and when proficient in this art light aluminium splints with controllable knee-locks 
are fitted. Using sticks, the patient moves the pelvis from his shoulder and with 
the pelvis go the splinted legs, thus permitting the patient to walk slowly for short 
distances to a wheeled chair in which he may move about and engage in sport and 
training in specialised occupations, such as watch-making, lens-making, diamond- 
cutting, etc. 

Complications. — Death may result from the following causes : 

(1) Shock, which may be immediately fatal. 

(2) Cessation of respiration from ascending cord oedema within hours or days, if the 
lesion is near the fifth cervical segment. 

(3) Hypostatic pneumonia within days or weeks, especially if the lesion is sufficiently 
high to cause paralysis of abdominal and intercostal muscles. 

(4) Infection is prone to spread to the kidneys, causing death from pyelonephritis 
(syn. surgical kidneys) within months or years. Necropsy reveals the renal cortex and 
pelvis studded with abscesses and areas of acute inflammation. 

(5) Urinary calculi may occur as immobilisation leads to decalcification, with 
increased renal calcium excretion, also recumbency encourages stagnation of urine 
in the kidney. Infection further increases the risk. Such calculi are usually pain- 
less, even though the kidney is both obstructed and infected, since the anaesthesia of 
spinal injury affects visceral as well as somatic structures. 

(6) Bedsores, which hasten death owing to toxic absorption. 

Sir Ludwig Guttmann , Contemporary. Director of Research , National Spinal Injuries Centre , Stoke Mandeville 

Hospital , Bucks. 
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Indications for Operation. 

In the Acute Stage . — For the removal of a traumatic cervical disc protrusion 
causing cord compression without a fracture (p. 423) or for haematorrachis (p. 403). 
Apart from these rare conditions the indications for laminectomy are nil. The cord 
injury is irreversible and is made worse by meddling with indriven bone. 

In the Late Stages . — 1. Laminectomy is rarely required for the relief of cord 
compression produced by an arachnoid cyst which is impairing recovery of a partial 
lesion. Recovery occurs up to a point then deteriorates and lumbar puncture shows 
a block on Queckenstedt’s test (p. 417). 

2. Partial facetectomy may be required to reduce interlocked facets in the lumbar 
region. 

3. Pain produced by root compression is treated by intrathecal phenol (p. 426). 

Gunshot Wounds of Spine. — Portions of metal driven against the lamina or 

vertebral body and bouncing off away from the cord may nevertheless inflict an 
irreversible injury by exciting massive haemorrhage in the oord substance. Direct 
penetration reduces the cord to a custard-like mass of diffluent cord and bone chips. 

INFECTIVE CONDITIONS 

Meningitis. — Acute infective meningitis is likely to follow a penetrating wound, 
or may be a complication of septicaemia. Severe constitutional disturbances follow 
with local and referred pain, hyperaesthesia, muscular spasms, and increased reflexes 
Extension to the basal meninges is usual, and the only hope lies in an adequate course 
of penicillin and chemotherapy. 

Spinal Epidural Abscess. — Pus may collect in the extradural space of the 
cervical mid-dorsal or lumbar regions, to which infection has extended through the 
intervertebral foramina from adjacent sepsis, particularly from a perinephric abscess 
in the lumbar region. This produces a syndrome of progressive cord compression 
and meningeal irritation. The pus is evacuated by laminectomy. 


SPINA BIFIDA 


Embryology. — During the second week of intrauterine life a longitudinal furrow 
appears on the dorsum of the embryo, this groove being formed by infolding of the 
epiblast. The margins of the neural groove unite, so that it becomes convened into 
a tube from which the nervous system is developed. This epiblastic tube becomes 
separated from the surface by mesoblast, which grows 

over it from either side, and from which are developed £ 

the vertebrae, spinal muscles, membranes, etc. (fig. 473). i M 

In each segment bars of cartilage appear on either side of 

the neural tube, and during the fourth month jthey fuse ^ 

with each other to form the vertebral arches. Failure of 

fusion of these arches gives rise to spina bifida, with which f = vl- _ , - r ~ 

is frequently associated mal-development of the spinal 

cord and membranes. The incidence of spina bifida, 

excluding spina bifida occulta, is 01 per cent. 

The types of spina bifida are as follows : : ' r ' v ' 

(i) Spina bifida occulta is due to failure of the neural p IG> 473< Development 

arches to unite, but there is no protrusion of cord or 0 f the spinal cord. E »= 
membranes. Frequently only one vertebra is affected, epiblast, M = mesoblast. 
most commonly in the lumbo-sacral region. A local 

patch of hair, a naevo-lipoma, or a depression in the skin are suggestive of underlying 
bony deficiency. A fibrous band, the membrana reuniens , connects the skin to the 
spina theca. Growth of the body causes the membrana to pull on the theca and 
nerve roots. Foot-drop, nocturnal enuresis, or backache occur when the child is 
older or in adult life. Many cases are symptomless and are undiagnosed unless an 
X-ray is taken for some other reason. 


(2) Meningocele . — This is a protrusion of meninges through a defect in 
the spino-laminar segment (fig. 474). It contains only cerebrospinal fluid. 

(3) Meningo-myelocele . — The normally developed spinal cord or cauda 

Hans Queckenstedt , 7876-1918, Chief of Medical Services , Hamburg , Germany , described the test in 1916. Killed by 
an army waggon on last day of 1914-18 War . 
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Fig. 474. — A typical meningocele which was excised successfully. 


equina lies in the sac, and may be adherent to the posterior aspect. The 
cord or nerves can be seen as dark shadows on transillumination. 

(4) Syringo-myelocele . — The rarest type of spina bifida, 
in which the central canal of the cord is dilated, and the 
cord lies within the sac together with the nerves arising 
from it. 

(5) Myelocele results from arrest of development at the 
time of closure of the neural furrow. An elliptical raw 
surface is seen, which represents the ununited groove. At 
the upper end the central canal opens on the surface and dis- 
charges cerebrospinal fluid (fig. 475). 

With the exception of spina bifida 
- occulta, myelocele is the most com- 
mon type of spina bifida, many cases 
are stillborn. If the child is bom 
alive, death ensues within a few days 
from infection of the cord and 
meninges. Gross talipes is obvious. 

Meningocele and meningo- 
myelocele are distinguishable on 
f ig. 475. — Myelocele, transillumination, a depression in 
the skin is sometimes produced by 
adherent cord or nerves in a meningo-myelocele. Inter- 
ference with the spinal cord or nerves may occur in either 
condition but is more severe in meningo-myelocele, in 
which condition bilateral talipes with trophic changes are 
common, and in advanced cases extensive paralysis of the 
legs and incontinence occur. In serious cases no surgical 
intervention is indicated. 

Treatment. — Operation for meningocele or meningo- 
myelocele is advisable as soon as the surgeon is of the 
opinion that the child’s strength and condition warrant 
the procedure (often within a few days of birth), other- 
wise the sac is liable to grow out of proportion to the 
growth of the child, and the overlying skin will become 
atrophic and ulcerate. 

Operation is performed under local anaesthesia with the child tied face downwards 
on a splint. The child is kept with the head low to minimise escape of fluid, and 



Fig. 476. — Spina 
bifida occulta with 
a tuft of hair, and 
wasting of the right 
leg due to traction 
on nerves in the 
spinal canal. Also 
right-sided Spren- 
gel’s shoulder. 

(R. L. Benison , 

F.R.C'S., 

Wolverhampton.) 
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given a feeding-bottle during operation. The sac is opened and redundant membrane 
excised. If the cord or nerves are adherent, they are either freed by dissection, 
or separated with a strip of attached membrane and replaced in the vertebral canal. 
Membranes are sutured over the cord, spinal muscles are approximated, and the 
wound is reinforced with flaps of sheath from the erector spinae muscles. Some 
cases subsequently develop hydrocephalus from the effect of associated congenital 
abnormalities at a higher level (p. 396). 

Operation for spina bifida occulta is required when neurological symptoms de- 
velop later in life. These symptoms are only rarely produced by traction from the 
membrana rcuniens alone but are more likely to be due to compression of the cord 
by intra- or extradural lipomas or the effect of disastemato myelia, a condition in 
which the cord is split in the mid-line by a bony spur which divides the neural 
canal beneath one laminae into two lateral compartments. These abnormalities are 
almost always associated with the presence of a hairy tuft on the overlying skin, 
which is an important warning sign. 

Myelography is required in all cases prior to operation. 

At operation a tough fibrous band is encountered which leads down from the skin 
or deep fascia through a bony aperture to the dura mata. The dura is opened and 
the band excised together with any fibro-lipomatous tissue. 

INFLAMMATORY DISEASES 

Acute osteomyelitis occurs in the epiphysis of the body of a vertebra or, more 
rarely, one epiphysis of the neural arch. Severe constitutional disturbance is 
associated with local pain and tenderness. Pain may also be referred along an 
adjacent spinal nerve. If the disease commences in a neural arch, some local 
evidence of inflammation is often detected. Acute osteomyelitis of a vertebral body 
has been mistaken for spinal meningitis, acute appendicitis, acute pancreatitis, and 
other abdominal conditions. 

As soon as the disease is suspected, penicillin is administered, supplemented by 
chemotherapy. X-rays assist in determining the progress of the disease, and 
evacuation of pus or sequestrectomy is performed if necessary. 

Tuberculous Disease — p. 237 

Spondylitis — p. 296 

TUMOURS OF THE VERTEBRAL COLUMN 

Innocent tumours arc extremely rare and include chondromas, osteomas, and 
fibromas. Many cases previously described as chondromas were in reality pro- 
trusions of an intervertebral disc. These tumours produce a syndrome of spinal 
compression affecting the anterior surface of the cord (p. 423) associated with 
characteristic X-ray appearances. 

Malignant tumours of the spine are primary or secondary. Primary sarcoma 
is most frequent in children and young adults. The neural arches are usually 
affected, a palpable swelling may be detected in the paravertebral muscles, or invading 
tumour is discovered at this site during laminectomy performed for spinal-cord 
compression. Operative removal is always incomplete. Deep X-ray therapy is 
seldom effective. 

Secondary deposits in the spine are common and far outnumber 
primary spinal or spinal-cord tumours. The majority are produced by bone 
metastasis chiefly derived from the breast or prostate. Deposits (from 
broncho-carcinoma) may rarely occur in epidural fat or in the cord itself. 
Malignant ganglion neuroblastomas of the sympathetic chain may invade 
through the intervertebral formaen. 

Clinical Features, — Bone deposits produce severe local pain which may 
be the only symptom for a variable period. Later, as nerves become in- 
volved, the pain becomes girdle in type and increases in intensity. It is 
aggravated by movement, so that the patient may remain crouched in a 
chair or huddled up in bed for hours at a time. If diagnosis is established 
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at this stage, deep X-ray therapy may prevent vertebral collapse and cord 
damage. 

The sudden collapse of a vertebra in which a deposit has developed pain- 
lessly may lead to instantaneous paralysis and severe back pain as the first 
symptom. A similar disaster may occur if manipulation of the spine has 
been unwisely performed in an attempt to relieve the local pain produced by 
a vertebral deposit which has not been diagnosed. The diagnosis of secondary 
tumour should always be suspected when severe local pain is associated with 
a high erythrocyte sedimentation rate. Most commonly, a period of local 
pain is gradually followed by the onset of paraplegia and spasticity with 
increased reflexes, but once paraplegia is established it may become complete 
in a few weeks. 

Treatment. — Secondary deposits from the prostate respond remarkably 
to treatment with stilbcestrol, and those from the breast may regress with 
hormone therapy, adrenalectomy or hypophysectomy. In other cases, 
treatment is limited to a support to the spine, analgesics, and deep X-ray 
therapy. Intrathecal phenol injections are a most satisfactory method of 
relieving agonising pain. Laminectomy is not advisable in the presence of 
vertebral collapse. 

TUMOURS OF THE SPINAL CANAL 

Tumours of the spinal cord and membranes are only one-tenth as common 
as cerebral tumours. On the other hand, at least 70 per cent, can be cured 
by operation. 

Tumours of the spinal canal are extradural or intradural, the latter being 
either extramedullary or intramedullary. 

Extradural tumours are relatively uncommon. Lipomas are described but 
are Very rare. The majority consist of meningiomas or neurofibromas. Menin- 
giomas form a plaque overlying several segments of the cord and compressing 
multiple nerve roots and the cord in the cervical and dorsal region. 

Dumb-bell tumours are neurofibromas. Part of the tumour is extradural, and 
is connected with a larger paravertebral portion by a narrow isthmus which passes 
through an intervertebral foramen. Spinal cord compression eventually develops, 
necessitating laminectomy and excision. Erosion of an intervertebral foramen is 
a useful radiological aid to diagnosis. 

Extramedullary tumours (75 per cent.) are neurofibromas and meningiomas. 

Neurofibromas are commoner in males and usually arise from a posterior nerve 
root forming a fusiform tumour about 1 to 1 A inches (2 5 to 375 cm.) long present on 
the postero-lateral aspect of the cord. Occasionally there is an extradural dumb-bell 
extension through an enlarged intervertebral foramen. 

Meningiomas occur almost exclusively in women and usually form a small globular 
tumour the size of a grape attached to the dura and indenting the cord. 

Carpet-like tumours corresponding to the meningioma en plaque spread widely 
over the inner aspect of the dura in the cervical and lumbar regions, where there is 
considerable available space, and engulf the cervical cord or lumbar nerve roots 
before producing any symptoms of compression. In the author’s experience, one 
tumour extended from the tenth dorsal vertebra to the bottom of the sacrum and 
measured 27 5 cm. in length. 

Of all extramedullary tumours 12 per cent, occur in the cervical region, 

60 per cent, in the dorsal region, and 
28 per cent, appear in the lumbar region. 

In relation to the cord, three-quarters are on the postero-lateral aspect and only 
a quarter on the anterior aspect. They are very easily accessible at operation and all 
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except a few diffuse meningiomas, or meningiomas invading bone, can be removed 
completely. 

Intramedullary Tumours (25 per cent.)* — Approximately half these growths 
are diffuse gliomas which cannot be removed. Others consist of ependymomas, 
a growth derived from the ependyma lining the central canal, forming either solid 
tumours like pencils which can be excised, or cysts which can be evacuated. Vascular 
malformations comprise 4 per cent., and for these little can be done. More than half 
the intramedullary tumours lie in the cervical cord. 

Symptomatology 

Spinal cord tumours produce symptoms : 

1. By involvement of posterior nerve roots causing root pain and local sensory loss. 

2. By involvement of anterior nerve roots and anterior horns causing lower motor 
neurone paralysis with wasting and loss of reflexes. 

3. By involvement of long sensory tracts causing distant sensory loss below the 
level of the tumour. 

4. By involvement of pyramidal tracts, causing upper motor neurone paralysis. 

5. By involvement of both pyramidal tracts, causing disturbance of bladder 
function. 

Extramedullary tumours are lesions of small size Usually situated on the 
postero-lateral aspect of the cord in relation to posterior nerve roots, hence root pain 
is the earliest symptom which may precede any evidence of cord compression by a 
period of years. In the early stage it is often mis-diagnosed; when referred to the 
shoulders and arms, it may be regarded as arthritis or neuritis. In the thoracic 
region it is regarded as angina pectoris or pleurodynia. In the abdomen it may be 
thought to originate from the gall-bladder, appendix, or pelvic organs. 

The spinal origin should be suspected because the pain is increased by coughing , 
which raises the intraspinal pressure and forces the nerve root against the obstruction. 
Secondly, because pain follows the distribution of a spinal root and is often bilateral. 
Owing to the overlap of adjacent sensory areas, local sensory loss is absent or slight. 
Since most muscles receive a double nerve supply, the lower motor neurone paralysis 
is not recognisable unless extremely important roots are involved, such as the first 
thoracic. 

The distant sensory loss is produced by pressure on the cord, which affects the 
longest sensory fibres first, hence whatever the level of the tumour the sensory loss 
starts in the legs and gradually spreads up the body as shorter and shorter fibres be- 
come affected. It seldom corresponds to the level of the tumour and is usually below 
the tumour level except in the latest stages. Pyramidal involvement occurs later, 
and the bladder symptoms last of all. 

Examination shows bilateral spastic paralysis with a transverse sensory level on 
the trunk below the level of the tumour. The site of the tumour is reliably indicated 
by the level of the root pain. 

Intramedullary Tumours. — Fifty per cent, of intramedullary tumours occur in 
the cervical region of the cord. These tumours occupy a length of the centre of 
the cord. Root pain occurs last when the tumour presses against the walls of the 
spinal canal. Involvement of many posterior and anterior horns causes a wide belt 


Extramedullary Intramedullary 


Root Pain . 

Local Sensory Loss . 
L.M.N. Paralysis 

Distant Sensory Loss 
U.M.N. Paralysis 
Bladder 


Early 

Nil or slight 
Absent except in 
C.8, T.i 
Ascending 
Late 
Late 


Late 

Wide 

Wide 

Dissociated 

Early 

Early 


of local sensory loss and lower motor neurone paralysis, e.g. a dorsal tumour may 
cause extensive paralysis of the abdominal muscles. Distant sensory loss may be 
disassociated in type, as in syringomyelia, from involvement of spinothalamic tracts. 
Spastic paralysis and bladder symptoms from pyramidal involvement occur first 01 all. 
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Examination reveals a wide belt of local sensory loss and lower motor neurone para- 
lysis associated with spastic paralysis in a patient who has only complained of increas- 
ing paralysis and bladder disturbance of a few weeks’ duration. 

Extramedullary Tumours of the Conus Medullaris and Cauda Equina. — 
All lumbar and sacral nerve roots leave the cord between the tenth thoracic and 
first lumbar vertebra. Tumours of the conus medullaris lie at the eleventh and 
twelfth dorsal and the first lumbar vertebrae, and press upon multiple lumbar nerve 
roots and the tip of the cord. The symptoms include root pain, sensory loss, and 
lower motor neurone paralysis in the distribution of the lumbar roots which supply 
the front of the thigh and legs. There is pain in the thighs, wasting of the quadriceps, 
foot-drop and reduction of the knee-jerks. Pressure on the cord produces spastic 
paralysis in the legs with increased ankle-jerk and extensor plantar response. 

Reflexes : K.-J. — — 

A.-J . 4* 4* + 4- 4“ 4* 

P.-R. t t 

Tumours of the cauda equina occupy a central position among the sacral nerve 
roots below the conus, producing root pain, sensory loss, and lower motor neurone 
paralysis in the distribution of the sacral roots which supply the back of the legs. 
There is sciatic pain and wasting of the hamstrings and calves, and sensory loss in 
the saddle area. The knee-jerks are increased owing to weakness of the opposing 
hamstrings; the ankle-jerks and plantar responses are absent owing to sensory 
disturbance : 

K.-J. 4- \' 4- 4- 4- 4* 

A.-J. 

P.-R. 

The more important localising features are as follows : 

Upper Cervical. — Tumours in this region are occasionally fatal from involve- 
ment of the phrenic nerve centres, and interference with the medulla oblongata 
sometimes causes cardiac irregularity and hyperpyrexia. Involvement of the oculo- 
pupillary fibres which pass down to their nucleus in the first dorsal segment results in 
myosis, narrowing of the palpebral fissure, hyperhidrosis and enophthalmos (Horner’s 
syndrome). Neuralgic pains are likely to occur over the mastoid and occipital regions, 
the neck, supraclavicular or acromial areas, or down the arms. 

Lower Cervical and Upper Dorsal. — Irritation or compression of the oculo- 
pupillary fibres is liable to occur if the tumour is situated at or above the first dorsal 
segment. Interference with the anterior horn cells from the fifth cervical to the first 
dorsal segments involve characteristic groups of muscles (p. 441 ). 

Examination of reflexes may yield valuable information. If the supinator reflex 
is absent, the tumour is situated at the level of the fifth or sixth cervical segment, 
while absence of the triceps jerk indicates interference with the seventh segment. A 
tumour in the lower cervical or first dorsal area is likely to cause pain radiating down 
the arms. Below this level, intercostal neuralgia or girdle pains are common 
symptoms. 

Lower Dorsal* — Interference with the cord between the eight and twelfth dorsal 
segments is likely to cause loss of upper or lower abdominal reflexes. Paresis of 
muscles is sometimes present, and if unilateral, a striking bulge of one-half of the 
abdominal wall is noticeable when the patient coughs. 

Irritation of the seventh to the twelfth posterior roots causes a variety of abdominal 
symptoms, usually indefinite but persistent, and is a fruitful source of diagnostic 
errors. 

Lumbar Cord. — Disturbances of the rectal and bladder sphincters are common. 
If the tumour is situated at or below the level of the second lumbar segment, one or 
both knee-jerks are diminished or absent. The cremasteric reflex is abolished if the 
tumour involves the upper part of the lumbar cord. Involvement of centres from 
which the lumbar plexus is derived causes paralysis and wasting of corresponding 
muscles. Owing to the comparatively small size of the lumbar and sacral segments 
of the cord, sacral nerves are commonly affected in addition to the lower lumbar. 

Cauda Equina. — Pain occurs in the back, and extends to the perineum, geni- 
tals, and backs of the thighs. Sensory loss usually occurs over the distribution of the 
sacral nerves (saddle-shaped anaesthesia), and the lower the tumour is situated the 
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smaller is the area of aiuesthesia. Bladder and rectal disturbances are usual, and 
paresis of muscles depends upon the actual nerves involved. 

Spinal arachnoiditis may produce simple cysts of the arachnoid, form cystic 
c1> | iffft ior»g which compress the cord, or multiple diffuse adhesions which produce 
their effect by traction on blood-vessels. The cysts should be localised and removed 
in the same manner as spinal tumours. 

Accessory Methods of Investigation 

1. X-ray of the spine may indicate the level of the tumour by showing 
absorption of the pedicles of the vertebra, enlargement of an intervertebral 

foramen on the lateral view, or 



(a) (b) 

Fig. 477. — (a) Anteroposterior X-ray of 
spine showing normal pedicles. ( b ) Destruc- 
tion of pedicles between sites A and B by 
pressure of a long fusiform intramedullary 
tumour. 


erosion of the posterior aspect of 
a vertebral body (figs. 477 and 
478). 

2. Lumbar puncture may be re- 
quired in early cases to differentiate 



Fig. 478. — Lateral X-ray showing 
marked hollowing out by pressure 
atrophy of the back of the bodies of the 
lumbar vertebra by a large tumour of the 
cauda equina extending throughout the 
lumbar theca. Similar appearances may 
also occur in the body of the sacrum. 


such conditions as disseminated sclerosis. The presence of a tumour is 
indicated by an obstruction in the cerebrospinal-fluid circulation demon- 
strated by Queckenstedt’s test. This is performed by charting the rate of 
rise and fall of the lumbar cerebrospinal-fluid pressure occurring during com- 
pression and release of the internal jugular veins. In normal circumstances, 
such compression causes a rapid rise in cerebrospinal-fluid pressure and a 
somewhat slower passive fall. The first effect of obstruction is to prolong 
s.p.s.— 27 
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the passive fall, later there is a slight rise and fall, and finally no response 
at all. 

3. Examination of the cerebrospinal fluid, including protein content. 

In neurofibromas the cerebrospinal fluid protein is raised from the normal 
20 to 40 mg. per cent, to figures of 200 to 400 mg. per cent, without any 
evidence of block. When block becomes complete, the cerebrospinal fluid 
in the lower portion of the theca is encysted and transudation occurs between 

the blood-vessels and the cere- 




brospinal fluid with diffusion of 
protein and pigments. The fluid 
becomes yellow and may clot 
spontaneously (Froin’s syndrome), 
and may contain as much as 5,000 
mg. of protein per cent. 

Cisternal Myelography. — 
Cisternal myelography is essential 
in order to demonstrate the level 
of the upper border of the tumour 
before operation. The shape of 
the shadow produced at X-ray 


Fig. 479. — Descending cisternal myelogram 
showing complete obstruction of the down fall 
of myodil and the wavy outline produced by 
the upper border of a meningioma. 


indicates the type of the tumour 
(figs. 479, 480, 481, and 483). 

Cisternal puncture is performed 
by inserting a lumbar-puncture needle 


in the mid-line at the level of the second cervical spine, the patient’s head being 


flexed. The needle is advanced on a plane passing through the external auditory 


meatus to the outer margin of the eye. At a depth of 3 cm. the stylet is removed. 



Fig. 480. — Descending myelogram Fig. 481. — Descending myelogram showing 
showing complete obstruction and the the typical candle-grease appearance produced 
smooth curved margin produced by the by myodil trickling down on each side of an 
curved upper surface of a neurofibroma. expanded cord, an appearance characteristic of 

intramedullary tumour. 
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The needle is further advanced to a depth of 5 cm., when it pierces the occipito- 
atlantoid ligament, which feels like a sheet of brown paper; the moment this is pierced 
the operator should wait for fluid to flow out. It may not do so although the needle 
is in the cistema magna, therefore the needle should be aspirated before it is advanced 
farther. If no fluid is obtained, it is put in a millimetre or two at a time until fluid 
escapes. Three ml. of Myodil is now injected and gravitates downwards until it is 
arrested by the tumour, the level of which is localised by examination on a tilt- 
ing X-ray screen (fig. 482). 



Fig. 482. — The technique of 
cisternal puncture. 


Fig. 483. — Descending myelogram 
showing the characteristic curved 
lower border of the myodil shadow 
which is produced by the curved sac 
of arachnoid cyst. 


Treatment is by laminectomy when the upper level of the tumour has 
been accurately localised by cisternal myelography. A meningioma is 
excised together with a portion of the dura from which it arises. 

A neurofibroma is removed with a portion of the nerve sheath to which 
it is attached. 

Intramedullary solid ependymomas are excised after incision of the cord 
strictly in the mid-line between the posterior columns. 

Intramedullary cysts are emptied. 


LAMINECTOMY 

In estimating the level of operation, the discrepancy between the level of the 
affected segment of the cord and that of the corresponding vertebra must be con- 
sidered. It must be remembered that owing to the disparity in the length of the 
spinal cord and vertebral column, a segment in the cervical region lies one vertebra 
above its corresponding vertebral body. In the upper dorsal region the tumour 
will be two vertebra, and in the lower dorsal three vertebrae, above the corres- 
ponding vertebral body. 

In estimating these levels by palpation of the spinous processes, it must not be 
forgotten that in the dorsal region the processes overlap the vertebra below. Thus, 
presuming a tumour is localised to the ninth dorsal segment, it should be opposite 
the tip of the fifth spinous process, i.e. three vertebras higher on account of the 
shortness of the cord as compared with the spinal column, and one vertebra higher 
because of the obliquity of the spinous process. 

The patient is usually placed in the prone position with sandbags under the sternum 
and pelvis to leave the respiratory excursion of the diaphragm unimpaired in order 
to minimise back pressure on the epidural veins. The paravertebral muscles are 
injected with 1 : 100,000 of adrenalin in saline. A mid-line incision is made, the 
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muscles are separated from the spinous processes by cutting diathermy, and raised 
from the neural arches with a raspatory after tendinous attachments have been cut 
through with curved scissors. Pressure from hot saline packs produces a dry field 
after any major vessels have been secured with coagulation. Self-retaining retractors 
are inserted and spines and interspinous ligaments are excised with bone-cutting 

forceps. The exposed raw edges of bone at the 
bases of the spines are now drilled through with 
a Hudson’s burr to the level of the dura on each 
lamina, and finally the laminae are removed with 
bone-biting forceps, thus exposing the dura and 
the ligamenta subflava beneath the site of each 
lamina. The ligamenta subflava and epidural 
fat are now incised in the mid-line and the 
ligaments removed. The dura is then inspected 
for evidence of the tumour, usually shown by a 
slight bulge at the tumour site or a zone in which 
pulsation is absent. If any doubt exists as to the 
correct level, the dura is picked up on a fine hook 
and a small mid-line incision is made, and stay 
sutures of fine silk are inserted into the dural 
edge. A No. 3 fine rubber catheter is passed up 
or down inside the theca to estimate the site of 
obstruction. If the exposure is correct and no 
further bone removal is required, the dura is 
opened fully in the mid-line by extending the 
original small incision by slitting the dura with 
guarded scissors. 

Several fine silk stay sutures are inserted into 
the dural edge to hold the dura back against the bone and prevent bleeding from the 
epidural veins. Strips of fine lintine cotton tissue are inserted against the muscle to 
absorb any minor oozing and to allow for suction on the cotton in order to keep the 
field dry and free from cerebrospinal fluid. The tumour is now removed in the 
manner previously described, following which the dura is sutured completely with 
fine silk, the muscles approximated with strong silk in layers, and the wound closed 
(%. 484). 

Additional Indications for Laminectomy include : 

1. Traumatic. These are considered on p. 41 x. 

2. Inflammatory paraplegia complicating Pott’s disease (p. 238). 

3. Division of posterior roots to relieve chronic pain resulting from (a) malignant 
metastasis in lymph nodes or post-irradiation fibrosis in the high cervical region follow- 
ing malignant disease of the tongue and jaw; (6) from post-herpetic neuralgia follow- 
ing herpes zoster in the thorax and abdomen. Owing to the sensory overlap of 
adjacent spinal segments, more than one nerve root must always be divided. To re- 
lieve pain in three thoracic root areas, five must be cut to include those above and be- 
low the affected zone. This renders the operation of posterior rhizotomy inapplicable 
to the relief of pain in the arms or legs, as extensive denervation will abolish position 
sense and thus result in a severe ataxia. 

4. Cordotomy. Division of the spinothalamic tracts for the relief of pain due to 
such conditions as an irremovable new-growth or arthritis, vide infra . 

5. The tremor of Parkinson’s disease is relieved by division of the whole of the 
lateral tract at the second cervical segment on the side affected (Leslie Oliver). Most 
surgeons now prefer stereotaxic operations on the basal ganglia (p. 401). 

6. Division of the anterior roots of C.2, 3 and 4, to paralyse the posterior rotator 
muscles in cases of spasmodic torticollis, this operation being combined with divi- 
sion of the contralateral spinal accessory nerve in the neck to paralyse the opposite 
stemomastoid. 

SPINOTHALAMIC TRACTOTOMY 

Intraspinal division of the spinothalamic tracts will produce loss of pain sensation 
with preservation of touch on the opposite side of the body. This operation can 
be employed unilaterally or bilaterally for the relief of chronic long-lasting pain 
resulting from arthritis, spondylitis, or intermittent claudication, and also be em- 

William Henry Hudson , 1862-1917. # Surgeon , Atlanta , Georgia. 

James Parkinson , 1768-1824. English general practitioner who practised in Shoreditch , London. 

Leslie Oliver, Contemporary. Neurosurgeon, Royal Northern ana Charing Cross Hospitals , London. 



Fig. 484. — Removal of a menin- 
gioma indenting the dorsal cord. 
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ployed to relieve severe pain from incurable new-growths, but only if the general 
condition of the patient is good and survival is likely to be prolonged. In the 
terminal stages of cancer, however, cordotomy carries a higher risk of mortality from 
bronchopneumonia. 

If pain is unilateral and not of visceral origin, the tract on the opposite side of 
the body only needs to be divided. For visceral pain bilateral divisions are required. 
If bilateral sections are to be made, they must be placed at levels two segments apart 
in the cord in order to avoid the risk of transverse degeneration and paraplegia. 

In choosing the site of operation, allowance is made for the oblique crossing of the 
spinothalamic tracts. In the dorsal region the incision must be three segments 
above the level of the pain; in the cervical region, two segments. In the dorsal 
region the tract lies between the dentate ligaments and anterior roots, but fibres 
from the lower limbs may be displaced in front of the anterior root. Pelvic fibres 
will lie deep near the anterior horn. In the cervical region, recently entered arm 
fibres lie 2 mm. behind the dentate ligament. Section may be carried out as high 
as the fourth cervical segment. 

The cord is exposed at the required level, the dentate ligament is identified, and 
divided and grasped with mosquito forceps, which are useq to rotate the cord and 
thus expose the anterolateral aspect to view. An incision 4 mm. deep is now made 
from the line of the dentate ligament to the anterior root and carried into the anterior 
horn and beyond, if pelvic fibres are to be divided. 

PROLAPSE OF INTERVERTEBRAL DISC 

Intervertebral discs are interposed between the vertebral bodies, and serve not 
only as shock absorbers for the column but also provide the normal mobility between 
the adjacent vertebrae. Each disc consists of a soft central portion of spongy material, 
the nucleus pulposus, containing a remnant of the notochord, which is surrounded 
by a tough fibrous ring, the annulus fibrosus, which is attached to the adjacent 
vertebral bodies, the whole being enclosed between fibro- 
cartilaginous plates above and below. 

During normal flexion of the spine the disc is deformed 
and the annulus fibrosus and nucleus bulges backwards 
slightly into the neural canal. 

Intervertebral disc protrusion is produced by the effect 
of flexion-forces acting upon the most mobile portions of 
the spine. A sudden strain with the spine in an un- 
guarded position will rupture the tough annulus, allowing 
portions of the torn annulus and soft nucleus to escape 
into the spinal canal and form either a central protrusion 
in the midline under the posterior common ligament of 
the vertebrae, or a lateral protrusion at the side of the 
posterior common ligament adjacent to the intervertebral 
foramen (fig. 485). 

In 80 per cent, of cases the protrusion is traumatic in 
origin and there is either a history of sudden severe strain, 
or the patient’s occupation is one in which flexion strain 
must be resisted, such as a packer, fireman, porter, etc. T he condition is therefore 
more common in males. 

In 20 per cent, of cases the condition is degenerative in origin. There is no history 
of injury. A small portion of the nucleus pulposus herniates through a weak area 
in the annulus without tearing that structure. 

Since the mechanism demands the combination of stress and mobility, protrusions 
are most common in the most mobile portions of the spine which are subject to the 
greatest stress, hence approximately : 

19 per cent, occur in the cervical region at the mobile C.5/6 and C.6/7 levels. 

1 to 2 per cent, occur in the immobile dorsal spine. 

80 per cent, occur in the lumbar regions, particularly at the mobile L.4/5 and 
L.5/S1. levels. 

Escape of disc material leads to : 

1. The narrowing of the intervertebral joint space visible in X-ray in 50 per cent, 
of cases. 



Fig. 485. — Inter- 
vertebral disc protrusion 
passing towards the inter- 
vertebral foramen, the 
posterior margin of which 
at A is constituted by the 
anterior edge of the sub- 
flavian ligament. 
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Fig. 486. — Schmorl’s node in a 
lumbar vertebra (see text). Note 
also the narrowed disc space. 


2. Slackening of the anterior common ligament 
of the vertebrae producing abnormal mobility be- 
tween the vertebrae with local joint pain, and 
ultimately the development of intervertebral arth- 
ritis. Traction osteophytes form on the anterior 
aspect of the vertebrae and are visible in X-ray. 
Compensatory thickening of the ligamenta flava 
occurs in an attempt to check the abnormal 
mobility. 

Massive protrusions may occur as a result of 
major cervical injuries (p. 423). Alternatively, 
when the spinal ligaments are softened at the end 
of pregnancy the strain of labour may force out a 
massive protrusion in the lumbar region, giving 
rise to one form of obstetric paralysis. 

A Schmorrs Node (fig. 486) is a radiological 
manifestation of an extrusion of the nucleus 
pulposus into the body of a vertebra. In itself, it 
has no clinical significance. As time goes by, the 
new bone activity which surrounds it condenses 
into a shell. 


Lumbar Disc Protrusion. — In the lumbar region the roots of the cauda equina 
run obliquely over a number of intervertebral joint spaces, hence a lateral protrusion 
may press on two roots. The nerve root that issues from the corresponding interver- 
tebral foramen may be compressed against the lateral margin of the disc, whilst the 
nerve root going to the intervertebral foramen next below is caught against its inner 


margin. 



Fig. 487. — Anteroposterior myelogram 
showing characteristic lateral filling defect 
produced by lumbar-disc protrusion. 


Fig. 488. — Lumbar myelogram, lateral 
view, showing characteristic anterior pyra- 
midal defect crossing to the joint space 
produced by disc protrusion. Myelography 
is not completely reliable as it fails to detect 
the small lesion. 


Clinical Features . — In all cases there is an initial period of low back pain resulting 
from injury to the disc. Later the pain will radiate to the leg when nerve roots 
become compressed. There is then root pain, accentuated by coughing, in the 
distribution of the affected nerve, paraesthesiae and pins and needles in the peripheral 
portion of that area, cramps, and tenderness in muscles supplied by the nerve, and a 
variable degree of sensory loss and motor weakness. Since the commonest roots to 
be involved are the first sacral and fifth lumbar, pain is usually in the back and side 
of the leg radiating to the sole of the foot and the big toe, and is called sciatica. Sensory 
loss is found on the sole and side of the foot and the ankle-jerk is lost. But in higher 
disc lesions the pain may be referred to the front of the thigh or leg. 

Christian G, Schmorl, 1861-1932. Professor of Pathology, Dresden. 
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Root Involved Pain and Sensory Loss Motor Weakness 


Reflex Change 


1st sacral root 

Back of leg. Sole and 
side of foot. 

Gastrocnemius, weak 
plantar flexion. 

Absent A.-J. 


5 th lumbar 

Back of thigh. Most 
of lateral aspect of 
leg. 

Dorsum of foot to big 
toe. 

Anterior tibials. 

Weak dorsiflcxion. 

Nil. ^ 

S ► 
'So 

J* 

8 

4th „ 

Side of thigh. 

Front of inner aspect 
of leg. 

Quadriceps and an- 
terior tibial, weak 
dorsiflcxion and ex- 
tension of knee. 

Diminished K.-J. 

0 

a 

O 

3rd 

Front of lower thigh. 

Quadriceps. 

Diminished K.-J. 


2nd „ 

Front of mid-thigh. 

Quadriceps. 

Diminished K.-J. 


ISt )) 

Groin. 

Nil. 

Nil. 



In an endeavour to reduce pressure on the nerve root, the patient adopts a position 
of scoliosis and walks with a limping gait. Attempts to touch the toes or at straight- 
leg raising, or neck flexion with the legs raised, increases pain by pulling the nerve 
root against the protrusion. 

Physical Signs. — Pain is produced by friction of the nerve against the protrusion. 
Small protrusions only compress the nerve root slightly and the nerve is free to rub 
against the protrusion. Small protrusions thus cause very severe pain because there 
is maximum friction without much loss of conduction in the nerve. Since there is 
little impairment of conduction, physical signs are slight and limited to a small patch 
of sensory loss in the periphery of the skin area involved where long sensory fibres 
have been affected. Larger protrusions cause less pain because they lock the root 
more firmly so that there is less friction, while the conduction of the nerve is dimin- 
ished. Since conduction is diminished the physical signs are more marked and 
sensory loss is extensive owing to involvement of short sensory fibres. Massive 
protrusions completely fix the root and cause no pain whatsoever, but produce the 
maximum sensory loss and motor paralysis (obstetric paralysis). 

Treatment consists of confinement to bed until symptoms abate, which is usually 
a matter of two to four weeks. A plaster jacket is applied for two to three months, 
after which a spinal brace is worn for a further 
period. The majority of cases are cured by this 
routine. Operation is indicated if symptoms persist, 
if severe pain recurs, or if motor weakness is 
developing. 

The disc is removed by hemilaminectomy, re- 
moving the adjacent margins of two laminae and 
the subflavian ligament which obscures the view of 
the nerve root and disc protrusion until it has been 
excised (fig. 489). After removal of the sub- 
flavian ligament, the swollen root is seen overlying 
the protrusion by which it is displaced inwards. 

Loose disc material is then grasped with forceps 
and extracted. 

A full laminectomy is contraindicated as it en- 
courages further weakness of the spine. Even after 
satisfactory removal of a prolapsed disc, symptoms 
or physical signs are not always alleviated. Two 
conditions may persist. Prolonged compression of 
the nerve may have resulted in interstitial neuritis 



Fig. 489. — A typical portion 
of protruded disc removed at 
operation. 
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producing sensory loss or motor weakness, or the intervertebral joint may be unstable 
or become affected by osteoarthritis. Intervertebral arthritis or instability is to be 
suspected when pain is not relieved by rest, but persists at night and wakes the patient 
when he turns over in bed. If this condition is present, spinal fusion should be per- 
formed when the disc is removed so as to afford complete rest to the affected segment of 
the spine. A paraspinal inlay of acrylic resin may be placed over the back of the 
intact laminae on the side opposite to that on which the hemi-laminectomy has been 
performed. 

Cervical disc protrusions are relatively uncommon. In many cases a diag- 
nosis of cervical disc lesion is made in patients who are really suffering from referred 
pain arising from a cervical strain which has affected the interspinous ligaments, or 
lateral articulations following a flexion strain, or who are suffering from cervical 
spondylosis. As true cervical disc protrusions are uncommon, this diagnosis must only 
be accepted when there is definite evidence of compression of the spinal cord or nerve 
roots, and when the presence of a disc protrusion has been confirmed by demon- 
strating a lateral filling defect at myelography. In the cervical region the nerve roots 
run transversely and come into relation with one intervertebral disc only. Each nerve 
issues above the level of the corresponding vertebra. 

Lateral protrusions press on the corresponding nerve and half the spinal cord, pro- 
ducing cervical rhizalgia with half-cord compression, a Brown- S6quard syndrome. 
They are never situated sufficiently far laterally to press upon the nerve root alone. 
Symptoms of brachial rhizalgia without cord compression are produced by intra- 
foraminal osteophytes occurring in association with cervical spondylosis, which may, 
unlike a disc, affect multiple nerve roots. Each spinal root emerges above the cor- 
responding vertebra, hence C.5/6 protrusion compresses the C.6 nerve root and half 
the cord (see Table below). 

Mid-line protrusions compress the anterior part of the cord and affect the anterior 
spinal artery and the anterior spinal veins. Compression of the anterior spinal artery 
may affect the pyramidal and spinothalamic tracts and anterior horns. Compression 
of the veins which ascend on the front face of the cord produces stasis in the anterior 
horns below the level of the lesion. 

The symptomatology varies on repeated examination as pressure on the vessels varies, 
and may simulate syringomyelia, disseminated sclerosis or primary lateral sclerosis. 
In time secondary atrophic changes produce an atrophy of the cord substance with 
permanent spastic paresis. 


Root 

Paint Sensory Loss 

Sensory Loss 

Muscle Weakness and 
Reflex Change 

C .6 

Trapezius. Shoulder tip, 
outer border of upper 
arm. Dorsum of fore- 
arm. 

Lateral border of upper 
arm. Dorsum of forearm 
and thumb. 

Weakness of biceps, dim- 
inished biceps, and sup- 
inator jerk. 

C .7 

Trapezius. Shoulder tip, 
back of upper arm, and 
dorsum of forearm. 

Dorsum of forearm and 
all fingers except thumb. 

Weakness of trapezius and 
extensors of the fingers. 
Diminished triceps jerk. 


Acute protrusions occurring in cervical injuries may produce symptoms 
of partial or complete cord lesion without bone displacement. 

Treatment. — Lateral protrusions are exposed by hemilaminectomy and 
removed by an extradural approach. Midline protrusions are treated by a 
full laminectomy of sufficient length to permit one to open the dura and 
divide the dentate ligaments for several segments above and below the pro- 
trusion in order to allow the cord to fall back and thus relieve pressure on the 
arteries and veins. Attempts to remove a mid-line protrusion may damage 
the anterior spinal artery and cause permanent paralysis. 

Charles Edouard Brown- Siquard* 1818-1894. Successively Professor of Medicine in the Harvard and Paris 
Medical Faculties . Born in Mauritius . 
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Cervical Spondylosis is a degenerative condition characterised by (1) 
degeneration of the intervertebral discs with the formation of bony ridges 
running across the anterior surface of the neural canal and (2) the formation of 
osteophytes from the neurocentral joints of Luschka which project back- 
wards into the intervertebral foramen (fig. 490). The condition may be 
quite symptomless or may cause neurological symptoms. 

(a) Sudden strains inflicted on the affected joints as,for example, in the violent 
forward lurch sustained in road traffic accident, so called ‘ whip-lash ’ injuries, 
may give rise to referred pain in the occipital or post-auricular regions and in 

Fig. 490. — Diagrammatic 
cross-section of the cervical 
spine and cord showing the 
position of (a) the neuro- 
central joint of Luschka, 

(b) an intraforaminal osteo- 
phyte developing from that 
joint compressing the nerve 
root within the foramen, (c) a 
lateral disc protrusion com- 
pressing the cord and nerve 
root. Projection into the 
intervertebral foramen is pre- 
vented by the position of the 
joint of Luschka. (d-d) the 
section of bone removed 
in hemi-laminectomy giving 
access to a lateral disc pro- 
trusion. (e-e) The section of 
bone removed in hemi- 
facetectomy giving access to 
an intraforaminal osteophyte. 

(G. B. Northcroft , F.R.C.S., London.') 

the upper portion of the trapezius, and between the shoulder blades. Persist- 
ent occipital and posterior auricular pain can be relieved by excision of the 
corresponding nerves. Since referred pain and muscle spasm in the lower 
cervical region is the result of movement in the painful joints, these symptoms 
are often relieved by wearing a collar, but if they become chronic they may be 
permanently relieved by the insertion of a paraspinal inlay to immobilise the 
affected joints. ( b ) Bony ridges on the anterior surface of the cord may 
compress arteries and veins with consequent neurological symptoms and 
spasticity and ultimate cord atrophy simulating a mid-line disc lesion. This 
should be treated by division of the dentate ligaments, (c) Intraforaminal 
compression by osteophytes may affect multiple nerve roots. The nerve 
roots may be decompressed by excision of the back of the intervertebral fora- 
mina by hemifacetectomy. 



LUMBAR PUNCTURE 

This procedure is adopted for the following reasons : 

1. Diagnostic, e.g. meningitis, Wassermann reaction or gold test for 
syphilis; and to disclose intradural haemorrhage. Also for the injection of 
pantopaque, or to assess the protein content, if a tumour is suspected. 
Manometric readings are essential to assess the intradural pressure (p. 417)- 

Hubert von Luschka* 1820-1875. Professor of Anatomy at Tubingen. 

August von Wassermann , 1S66-J925. Director , Institute for Experimental Therapy , Berlin . 
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2. Therapeutic, in order to introduce some drug, e.g. penicillin for menin- 
gitis, or, the relief of pain. 

Relief of Pain . — The intrathecal injection of phenol has now largely replaced the use 
of absolute alcohol, which was far more likely to produce undesirable sequelae such as 
paralysis or retention of urine. Intrathecal alcohol injections are now given chiefly 
to destroy the severed lower portion of the spinal cord in complete and irrecoverable 
cord injuries, to obliterate flexor spasms and rigidity and facilitate rehabilitation 
(p. 410). The pain-conducting fibres passing from the posterior root ganglia to enter 
the spinal cord are either non-myelinated, or possess a much thinner myelin sheath than 
fibres conducting other forms of sensation. Since phenol acts upon the non-myelin- 
ated fibres, it will relieve certain forms of pain without affecting normal sensation or 
motor power. Slow pain travelling at a speed of approximately six metres a second is 
conducted by the finest non-medullated fibres of less than 10 //. Fast pain travelling 
at approximately sixty metres a second is conducted in larger medullated fibres of over 
lOfi. Since phenol affects the non-medullated fibres, it therefore abolishes the slow 
pain and is most effective in relieving the deep aching pain of cancer and secondary 
deposits, but is far less effective in the sharp pain of neuritic origin. 

The injection of intrathecal phenol has now superseded the use of intrathecal alco- 
hol which often produced rectal and urinary incontinence. A solution of 1 per cent, 
phenol in glycerine has proved to be unreliable and liable to produce incontinence, and 
a solution of 7-5 per cent, phenol in myodil is far safer. It appears that the phenol is 
in some way fixed in this solution. When used with radio-opaque myodil the phenol 
can be guided under X-ray control to the appropriate level. The myodil solution is 
heavy and therefore drops to a low level in the theca. To relieve pain from the blad- 
der and pelvis the injection is made with the patient sitting up; at other levels, the 
patient lies on the affected side on a tilting X-ray couch, between 1 and 3 ml. of 7*5 
per cent, phenol in myodil are injected by lumbar puncture, and the radio-opaque 
substance is then guided to the affected level by tilting the X-ray couch and checking 
the level of the myodil by observation on a fluorescent screen. 

3. Anaesthesia. — Stovaine, Novocaine, Spinocaine, and Percaine ; each 
has its individual supporters. 

Spinocaine is composed of Novocaine (10c mg. in each ml.) and strychnine. The 
dose varies from I ml. for children under six years of age to 3 ml. for adults. A 
pressor substance, such as ephedrine gr. 4 to £ (30 to 45 mg.) is usually given intra- 
muscularly in order to maintain the blood pressure. 

Percaine is used in a 1 : 1,500 solution in 0-5 per cent, saline. The specific 
gravity of this solution is 1003, which is lighter than cerebrospinal fluid (sp. gr. 1006). 
The average dose is 14 ml., which gives complete abdominal anaesthesia, but 10 ml. 
is usually sufficient for operations below the umbilicus. After injection the patient 
lies on his face for five minutes so that the posterior roots are chiefly affected. He is 
then turned on his back, and slight tilting downwards of the head of the table will 
help to fix the Percaine caudalwards and counteract any fall of blood pressure. 

Catastrophes, such as incontinence of urine or damage to spinal nerves, occasion- 
ally occur. These calamities are possibly due to an invisible crack in a phial, which, 
if submerged in spirit or other antiseptic, may allow some of the fluid to percolate 
into the interior. Phials should always he submerged in coloured fluid , and any phial 
which contains coloured contents is rejected. 

Some premedication, such as omnopon and scopolamine, is safe and humane, 
but if the intercostal muscles are paralysed, depression of the respiratory centre is 
dangerous. 

Technique. — At birth the cord extends to the third lumbar vertebra. In the 
adult it terminates opposite the lower border of the body of the first lumbar 
vertebra, below this level the dural sac can be safely punctured. A space of 2-5 mm. 
in width exists between the caudal equina nerve roots on either side and hence, if the 
lumbar puncture needle is kept strictly in the mid-line, it will avoid contact with the 
roots. The patient lies on his side with the spine well flexed in order to open up the 
spaces between the neural arches. Scnipulous asepsis is required. The skin must 
be fully prepared and isolated with sterile towels, gloves and gown being worn in order 
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to perform the puncture. A line connecting the highest parts of the iliac crests passes 
over the fourth lumbar spine (fig. 491). The interspace above or below this spine is 

selected, and this area is infiltrated 
deeply by injecting local anaesthetic 
into the interspinous ligaments The 
depth to which the needle will have to 
pass varies according to the build of 
the patient, from a few cm. in a small 
child to 10 cm. in a fat adult. In the 
case of some nervous children or 
patients afflicted with tetanus, general 
anaesthetic is necessary. The needle 
used should be of medium bore (about 
18 to 20 gauge) as the aperture result- 
ing from puncture with a wide needle will allow continuing escape of cerebrospinal 
fluid from the dura, with consequent persistent headache, produced by intra- 
cranial hypotension. The bevel of the needle must be shott. As the puncture is 
commenced, the position of the needle should be checked, making sure that it is 
introduced at right angles to the skin and is not sloping to one side. This is best 
judged by looking along the skin of the patient’s back; it should also be slanted 
slightly towards the patient’s head so that it will enter obliquely beneath the lumbar 
spines. As the needle and stylet are introduced, the resistance of the tough ligamen- 
tum flavum is encountered, a little extra pressure perforates this structure, and on with- 
drawal of the stylet cerebrospinal fluid should flow from the needle. If only a few 
drops of blood escape, in all probability the point of the needle is lying in the spinal 
canal outside the dural sheath and the blood is escaping from the spinal veins, in 
which case the needle should be advanced slightly further. When the theca is entered, 
a manometer is attached to the needle in order to estimate the cerebrospinal fluid 
pressure, the normal being 120 mm. of water in the recumbent position. In cases of 
raised pressure only a small quantity of fluid must be removed for investigation, and 
the pressure should not be reduced, even as low as the normal 120 mm., owing to the 
risk of causing mid-brain pressure cone, or a medullary cone in the foramen mag- 
num, with fatal consequence. 

SACRAL PUNCTURE (EPIDURAL) 

The sacral epidural space may be entered through the large 
triangular opening on the dorsum of the bone, and sacral 
anaesthesia obtained by the injection into the space of 20 ml. of 
1 per cent. Novocaine. Operations on the lower bowel and 
anal margin can then be performed painlessly, and some 
obstetricians practise this method in order to relieve the pains 
of child-birth, an additional advantage being that the infant is 
unaffected. 

To perform sacral puncture the median crest of the sacrum 
is palpated until the depression caused by the sacral opening 
is recognised. A lumbar-puncture needle is introduced 
directly forwards until the ligaments covering the opening are 
pierced, after which the direction of the needle is changed 
so that it passes vertically upwards within the sacral canal (fig. 492). In order 
to ensure that the point of the needle is within the epidural space, it is wise to inject 
a few millilitres of normal saline ; if the needle has not penetrated the canal, infil- 
tration of the subcutaneous tissues will be evident, in which case it is withdrawn 
and a fresh attempt is made. 


DM. 



Fig. 492. — Indi- 
cating direction of 
needle. 



Fig. 491. — Lumbar puncture. (The site 
of puncture is usually between the third and 
fourth lumbar spines.) 
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CHAPTER 19 

NERVES 
Geoffrey Knight 

CRANIAL NERVES 

The Olfactory Nerve may be injured by fractures of the cribriform plate, 
resulting in partial loss of smell (hyposmia) or anosmia on the corresponding 
side. Olfactory filaments may be ruptured as a result of anterior displace- 
ment following blows on the back of the head (contre-coup, p. 357). 

The Optic Nerve may be damaged by fractures involving the optic fora- 
men or by contusion against the margin of the foramen. Involvement by tum- 
ours or aneurysms is not uncommon. Primary optic atrophy with partial or 
complete blindness results in the affected eye, but contraction of the pupil will 
occur if the opposite retina is stimulated. The optic nerve is an outgrowth of 
the brain and gliomas arise in its substance particularly in young children. 

The Third Nerve is involved by tumours, trauma, or aneurysm in the 
skull, sphenoidal fissure, or orbit. Pressure on the nerve above the tentorium 
occurs in the early stages of midbrain pressure cone formation causing a 
dilated pupil. Partial lesions may only produce a dilated pupil, but in com- 
plete lesions the following features are noted. 

(a) Ptosis of the upper eyelid, owing to paralysis of the levator palpebrac 
superioris. 

(b) Proptosis, owing to paralysis of the majority of the ocular muscles, 
which normally exercise traction on the eyeball; this will be increased if an 
intraorbital tumour is also present. 

(c) Mydriasis, as the sympathetic fibres are unopposed, and cause un- 
hampered dilatation of the pupil. 

(d) Loss of accommodation, owing to paralysis of the ciliary muscle. 

(e) Diplopia and external strabismus, with a slight downward inclination 
of the eyeball due to unopposed action of the external rectus and superior 
oblique muscles. Owing to their proximity, other nerves passing to the 
orbit are often affected. 

The Fourth Nerve supplies the superior oblique muscle, and is rarely 
involved alone. Diplopia and deficient movement of the eye in a downward 
and outward direction may be noticed. 

The Fifth Nerve or its branches are sometimes injured, and sensory 
disturbances follow (p. 185). 

Trigeminal neuralgia or tic douloureux occurs most commonly in females. 
The cause is unknown but may be related to infection of the nerve by 
the virus of herpes simplex. Pain commences in the third or second 
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division and extends in time to the adjacent division, the ophthalmic division 
usually escaping. The pain is characteristically intermittent and extremely 
severe, but of brief duration, often described as being like red-hot needles 
searing the flesh. Spasms of pain are precipitated by external stimuli such 
as cold draughts, brushing the teeth, washing, speaking, eating, or drinking 
hot or cold substances. The patient often indicates * trigger zones ’, 
stimulation of which produces an attack. Pain occurs in bouts of several 
weeks' duration with long periods of remission. The periods of remission, 
however, gradually become shorter and the attacks last longer, until 
eventually the patient is in almost continuous pain and may become suicidal. 
Pain may also be experienced in the trigeminal areas as a result of partial 
lesions either dental, nasal, or ocular, or from involvement of the trigeminal 
pathways, in disseminated sclerosis, eighth nerve tumours, or aneurysms but in 
such cases the pain is more continuous and occurs in association with physical 
signs of the causative lesion. Trigeminal neuralgia is to be distinguished by 
the fact that it is an intermittent pain of great severity which occurs in the 
absence of physical signs. 

Treatment consists of a thorough search for any source of symptomatic 
pain, and the use of analgesics. Tegretal is effective in controlling pain in 
certain patients. If the condition persists, injection or operation is indicated. 

Alcohol injection is made into the Gasserian ganglion. The needle is inserted 1 cm. 
below the zygomatic notch and passed upwards, backwards, and inwards to make 
contact with the third division at a depth of 5 to 6 cm. The needle is then advanced 
into the nerve, causing severe pain ; a drop of local anaesthetic is immediately injected. 
Before alcohol is injected, the syringe is aspirated to make sure that no cerebrospinal 
fluid escapes. If the needle is well into the nerve, considerable resistance is offered 
to injection of local anaesthetic. The anaesthesia pro- 
duced indicates the position of the needle point, which 
is now advanced into the ganglion, and further anaes- 
thetic is injected until the requisite area of the face is 
rendered numb. 4 or 5 millilitres of absolute alcohol 
are now injected. Relief from pain may last from six 
months to two years, following which sensation usually 
returns and pain with it. Repeated injections are then 
necessary and are made with increasing difficulty owing 
to fibrosis in, and around, the nerve. If further injec- 
tions are required in a young subject, it is better to pro- 
ceed to the safe operation of sensory root section in the 
middle fossa. 

Phenol Injection. — Recent experiments indicate that 
the injection of 7*5 per cent, phenol in myodil, introduced 
by injection into the ganglia under X-ray control, will 
produce relief of pain without loss of sensation. 

Division of the Sensory Root. — Sensory root sec- 
tion is greatly facilitated by operation in the sitting-up 
position. This reduces pressure in the venous sinuses, 
minimises bleeding, and facilitates exposure, since any 
effused blood collects in the floor of the skull and is 
easily sucked away without obstructing the view. 

The temporal muscle is exposed by a curved-hook incision and divided. An 
opening is made at the base of the skull in order to minimise the elevation of the dura. 
The dura mater is separated from the floor of the middle fossa until the middle menin- 
geal artery is seen emerging from the foramen spinosum. A blunt hook is inserted 
into the foramen, the artery is coagulated with diathermy, and then divided with 

Johann Ludwig Gasser, died 1766. Professor of Anatomy , Vienna. His pupil , Raymund Balthasar Hirsch, dis- 
covered the ganglion and named it after his teacher. 



Fig. 493. — Fractional sec- 
tion of the lower and outer 
two-thirds of the sensory root 
at the apex of the petrous. 
The motor root is visible be- 
hind the cut portion of the 
sensory root. 
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cutting current. The mandibular nerve is then identified as it passes back from the 
foramen ovale to the cave of Meckel. The dural sheath is now stripped up by blunt 
dissection with the point of the sucker* opening Meckel’s cave in order to expose first 
the ganglion and then the sensory root which lies in a sheath of arachnoid farther back- 
ward on the apex of the petrous bone. A retractor is inserted into Meckel’s cave and 
the sensory root is exposed and the sheath around it is opened. Cerebrospinal fluid 
escapes in considerable volume and is removed by suction. The sensory root is then 
distinguished by its loose texture and parallel fibres. The root is now divided on a 
blunt hook* avoiding the motor root which lies deep to the sensory fibres and crosses 
behind them at an angle of some 60 degrees. Fractional division of the lower and 
outer two-thirds of the root preserves sensation in the first division* the fibres of which 
lie in the upper and inner one-third of the root (fig. 493). 

Temporary facial paralysis rarely follows operation as a result of traction on the 
great superficial petrosal nerve being transmitted to the geniculate ganglion of the 
facial nerve. This can be avoided by keeping the third division of the nerve and the 
ganglion between any dissection and the great superficial petrosal which passes under 
the ganglion. 

Neuropathic keratitis also results from damage to the great superficial petrosal* 
which is the secreto-motor nerve to the lacrimal gland. In all cases tear secretion is 
reduced to 50 per cent, of normal for the first six weeks* the eye must therefore be kept 
covered for this length of time. The operative mortality is less than 0 5 per cent. The 
operation has been successfully performed in patients of up to eighty-four years of age. 

Sjoqvist intramedullary tractotomy. — The descending root to the fifth nerve 
conveying pain fibres is divided by an incision 4 mm. wide and 4 mm. deep opposite 
the lowest vagal fibres in the medulla. This produces analgesia without loss of touch in 

the face, but is less satisfactory and more 
dangerous to the patient than sensory 
root section (fig. 494). 

The Sixth Nerve is slender and 
has a long intracranial course. It 
may be affected by fractures of the 
base of the skull or displacement of 
intracranial structures. It may be 
involved in association with other 
ocular motor nerves by lesions in 
the cavernous sinus, sphenoid fis- 
sure, or orbit. The external rectus 
muscle is paralysed, and internal 
strabismus results. 

The Seventh Nerve is involved 
by a variety of causes. 

1. Intracranial . — Lesions within 
the brain are supranuclear, nuclear, 
or infranuclear. Supranuclear lesions involve only the lower half of the 
face, as the occipito-frontalis and orbicularis palpebrarum muscles enjoy 
bilateral innervation. In nuclear lesions the whole face and the sixth nerve 
on the same side are affected and also the opposite arm and leg, as the 
motor decussation takes place at a lower level. An infranuclear lesion 
occasionally results from pressure of a tumour, e.g. of the cerebello-pontine 
angle, in which case involvement of the auditory nerve is also evident. 

2. Cranial . — The intraosseous portion of the facial nerve may be affected 
by fractures of the base (fig. 495) and middle ear disease. Following fracture 



Fig. 494. — Sjoqvist intramedullary tract- 
otomy. The left cerebellar tonsil is lifted up 
to expose the vagal fibres. The site of incision 
is shown by the arrow. 
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paralysis may appear immediately as a result of direct injury to the nerve or 
within hours or days from haemorrhage within the nerve sheath, in which 
latter case recovery is possible. Paralysis occurring after some weeks is 
produced by the pressure of callus and is unlikely to recover. Facial paralysis 
is a complication of middle ear disease and may follow injury at operation on 
the mastoid antrum. Compression within the aqueduct of Fallopius occasion- 
ally follows chronic inflammation. 

3. Extracranial . — The facial nerve or its branches may be injured outside 
the skull. The nerve is commonly involved by Bell’s palsy, which is due to 
herpetic neuritis and follows exposure to cold or draught. Swelling wi thin the 
sheath of the nerve extends into the stylomastoid foramen, and the nerve is 
compressed within the bony canal. Absorption of exudate usually occurs 
before the pressure has damaged the nerve permanently, but in about 3 per 
cent, of cases complete paralysis remains, and in 5 to 10 per cent, some degree 
of paralysis persists. Tetanus arising from a wound in ihe distribution of the 
facial nerve sometimes causes paralysis, the cause being similar to that de- 
scribed above. Malignant tumours of the parotid gland involve the facial 
nerve, and paralysis is an important diag- 
nostic sign distinguishing simple from 
malignant tumours. 

Branches of the facial nerve are injured 
either accidentally, e.g. by broken wind- 
screens, or by ill-placed operation incisions. 

For operating on the parotid, the main 
trunk of the nerve must first be located and 
then branches followed forward (p. 506). 

The paralysed face is flat and expression- 
less. The eye cannot be closed, and 
attempts to do so result in the eyeball being 
turned upwards and outwards (fig. 495). 

Corneal ulceration may follow from ex- 
posure. Epiphora occurs owing to drooping 
of the lower eyelid. Whistling is impossible, 
as the cheek merely flaps, and food collects 
between the gums and cheek. Treatment is 
directed to the cause. To promote recovery the angle of the mouth is sup- 
ported by a malleable rod covered with rubber tubing, which is bent like an 
‘ S ’ so that the upper curve will hook around the ear and the lower will 
elevate the angle of the mouth. Small strips of adhesive strapping applied 
under tension also form a very convenient method of preventing over- 
stretching of the facial muscles. If considered advisable, an intra-oral 
splint can be fashioned from plastic material. Electrical treatment and 
massage are prescribed, and during recovery the patient should practise 
facial movements with the aid of a mirror. Hypoglossal anastomosis may be 
considered in otherwise hopeless cases. Repeated facial tic with spasmodic 
contracture of the facial muscles may be relieved by fractional division of the 



Fig. 495. — Right-sided facial 
paralysis following fracture 
through the middle fossa. 



A SHORT PRACTICE OF SURGERY 


432 

branches of the facial nerves which supply the affected muscles, these branches 
being exposed through a curved incision anterior to the lobe of the ear. 

In cases of Bell’s palsy early decompression of the nerve by removal of part of the 
mastoid process reduces the risk of paralysis (Duel). 


The Eighth Nerve may be involved in fractures of the middle fossa, or 
compressed by a tumour, e.g. of the auditory nerve sheath, causing unilateral 



Fig. 496. — Unilateral cerebellar 
exposure. The cerebellum is drawn 
inwards and exposes the ninth, tenth, 
and eleventh nerves at the jugular 
foramen. Above this the eighth 
nerve has been divided as it lies 
behind the seventh at the internal 
auditory meatus. 


deafness (p. 463). Vestibular functions 
are sometimes impaired. 

M£ni&re’s disease (p. 463) is a paroxysmal 
disturbance associated with giddiness, deafness, 
and vomiting. If medical measures fail, the 
vestibular portion of the nerve is exposed 
through the posterior fossa and divided as it 
enters the internal auditory meatus (fig. 496). 

The Ninth Nerve is occasionally in- 
jured by a fractured base. Some dysphagia 
may occur from paresis of the constrictor 
muscles. 

Glosso-pharyngeal neuralgia is character- 
ised by severe explosions of pain either in the 
region of the tonsil or deeply in the ear. The 
‘ trigger ’ zone is in the tonsillar area, and the 
diagnosis is clinched by the fact that cocainisa- 
tion of the zone temporarily relieves the con- 
dition. In genuine cases the nerve must be 
divided. It is approached either through the 
posterior fossa and severed as it enters the 
jugular foramen, or as it crosses the tonsillar 
fossa after tonsillectomy. 


The Tenth Nerve may be damaged in association with a fractured base, or 
crushed by a ligature which includes it as well as the internal jugular vein or 
common carotid artery. Injury to one vagus nerve is unlikely to cause 
more than a temporary tachycardia. In doubtful cases examination of the 
laryngeal muscles will reveal recurrent laryngeal nerve involvement. 

The recurrent laryngeal nerve may be damaged in operations on the 
thyroid gland (p. 637) or ductus-arteriosus by traction or post-operative extra- 
vasation. Complete paralysis may follow division or inclusion by a ligature 
at operation, infiltration by neoplasm of the thyroid gland or secondary lymph 
nodes from carcinoma of the lung, and on the left side by pressure of an aneur- 
ysm of the aortic arch. Partial involvement affects the abduction fibres, which 
are more susceptible than those which supply the adductor muscles, and thus 
if partial involvement is bilateral, stridor results, and tracheostomy may be 
required. Complete involvement results in paralysis of both abductors and 
adductors, and consequent paralysis of the corresponding vocal cord in the 
half-way or ‘cadaveric’ position. The opposite vocal cord increases its 
range of mobility, so that it reaches across the midline and closes the glottis. 
The voice is adequate but somewhat monotonous. 

Hysterical aphonia is emotional in origin and is distinguished from true 


Arthur Baldwin Duel, ( ?)-1936. Aural Surgson, Rockville Center , New York City, US. A, 
Prosper MJniire , 1799-1862. Phytician to the Institute for Deaf and Dumb, Paris. 
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paralysis by the fact that, although the patient can only whisper, coughing is 
readily performed on request. 

The Eleventh Nerve is rarely damaged by fractures but is more commonly 
injured during high cervical dissections, particularly in the removal of tuber- 
culous lymph nodes which often entirely surround it. The nerve passes 
downwards and backwards at right angles to the centre of a line connecting 
the angle of the jaw and the mastoid process, and emerges from the posterior 
border of the sternomastoid muscle at the junction of the upper third and 
lower two-thirds; it then passes across the posterior 
triangle, and disappears under cover of the trapezius 
muscle. Division of the nerve in the anterior triangle 
usually produces complete paralysis of the sternomas- 
toid muscle, but the motor supply contributed from 
the second and third cervical roots is sufficient in a 
third of the cases to prevent a complete paralysis of 
the sternomastoid. Division will result in only a 
partial paralysis of the trapezius as the trapezius re- 
ceives a sufficient additional supply from the third 
and fourth cervical nerves. If injury occurs in the Fig 49? _ Drooping 
posterior triangle, the trapezius alone is affected. On of the left shoulder and 

inspection, drooping of the shoulder is seen, and musck foi'iowin^dTvT 

wasting of the trapezius is obvious (fig. 497). Con- sion of the spinal acces- 

traction of the sternomastoid muscle is tested by SJJ 

placing a hand under the patient’s chin and requesting face are soft fibromas — 

him to flex his head. Palpation detects the rigid band after°mWdie a “ ndition 

of muscle if contraction is normal. Injury of the 

nerves to the trapezius results in inability to continue elevation of the arm 

after it is abducted to a right angle by the deltoid muscle. If the branches 

to the muscle from the third and fourth 
cervical nerves are intact, about 20 degrees 
elevation from the right-angled position is 
possible. 

If division of the spinal accessory nerve 
is recognised at operation, primary suture 
should be performed. Secondary suture is 
not successful on account of retraction of 
the ends and difficulty in identifying them 
in scar tissue. 

Fig. 498 . — Hemiatrophy of the The Twelfth Nerve escapes in fractures 
right side of the tongue following of the base of the skull, as the anterior 

condyloid foramen ia protected by a bony 
ridge which diverts a fissure towards the 
foramen magnum. It may be injured in submental operations, e.g. for re- 
moval of tuberculous lymph nodes. Hemiatrophy of the tongue occurs, the 
corresponding side of the tongue being shrivelled and wrinkled, the tongue 
being pushed towards the paralysed side on protrusion (fig. 498). 



Fig. 498. — Hemiatrophy of the 
right side of the tongue following 
involvement of the hypoglossal 
nerve by syphilitic basal meningitis. 
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PERIPHERAL NERVES 

Injuries of nerves are classified according to the extent of the damage to 
the nerve fibres and sheath, as neurapraxia, axonotmesis, and neurotmesis. 

NEURAPRAXIA 

is the equivalent of concussion. There is physiological paralysis of conduction 
in the intact nerve fibres as the result of stretching or distortion without any 
organic rupture. Neurapraxia is produced by minor stretch injuries, or by 
the concussion and vibratory effect of a high-velocity missile passing near a 
nerve without contacting it. Fibres remain intact within the intact sheath. 
It produces sensory loss, paraesthesiae, and weakness of muscle groups lasting 
for days. During this time there is no reaction of degeneration in the 
muscles. There is no degeneration of the axons. When the power of con- 
duction returns, all functions, motor and sensory, return together, sensation 
recovering in the whole limb within a period of hours. Recovery is complete. 

Treatment consists of splinting the limb in a position of relaxation of 
the paralysed muscle groups until spontaneous recovery occurs. 

AXONOTMESIS 

consists of the intrathecal rupture of nerve fibres within an intact sheath. 
According to the cause, the nerve fibres are damaged to a variable degree 
(see below). Wallerian degeneration occurs in the distal portion of the 
broken axons, leaving an empty tubule. Intraneural fibrosis occurs at the 
sites of axonal rupture and minute intraneural haemorrhages. Recovery takes 
place slowly by the proliferation and down-growth of axons into the distal 
tubules, the combined bulk of the proliferating axons and intraneural 
fibrosis producing a fusiform neuroma on the course of the nerve. There is 
some loss of nerve fibres owing to the blockage of the down-growing axons 
by the intraneural fibrosis, but since the relative position of axon and distal 
tubule is preserved by the intact sheath there is little maldistribution, hence 
the quality of regeneration is often good except in the case of progressive 
fibrosis. Recovery is delayed until the down-growing fibres reach their 
appropriate endings, and occurs first in the muscle groups nearest to the 
site of division and lastly in the peripheral skin areas, where the anaesthetic 
area begins to decrease steadily from the margin inwards. The length of 
time required for the recovery depends upon the level of the lesion. After 
an initial delay of approximately ten days, down-growing axons proceed 
distally at a rate of approximately i mm. a day, and on arrival at their endings 
there is a further delay of three weeks before the end organs become activated. 
Partial or complete intrathecal rupture of fibres may complicate a single 
stress occurring in association with fractures or dislocations, or excessive 
vigour during attempted reduction of such injuries j it also accompanies 
traction injuries at birth and may be produced by clutching for support 
when falling, as in brachial plexus lesions. It may follow contusion of a 
nerve with extensive haemorrhage into its sheath or be the result of severe and 
acute compression by tourniquets, splints, or incorrect posture on the 
operating table. 

Augustus Volney Waller , 1816-1870. English Physiologist, practised in London until he went abroad for health 

reasons • He died in Genoa • 
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Gradually increasing lesions are produced by progressive compression 
from crutches, splints, callus, and scar tissue or by repeated minor stretching 
of a nerve which becomes fixed near a mobile joint. The latter is seen 
when a nerve such as the external popliteal becomes fixed at the head of the 
fibula, or the ulnar nerve becomes fixed behind an arthritic elbow or stretched 
by cubitus valgus; in such cases movements of the joint p ulling on the 
fixed nerve produce repeated minor ruptures at different levels, each of which 
is succeeded by a small degree of fibrosis, which gradually induces a pro- 
gressive fibrosis and loss of function within the nerve. 

Clinical Features. — Following a severe stretch, there is an initial 
picture of neurapraxia with widespread loss of sensation, tone, power, 
and reflex activity in the limb; this is followed by an incomplete re- 
covery. The resolution of concussion will restore sensation and move- 
ment to certain areas of the limb to which the nerve fibres remain intact. 
The numbness and paralysis will persist in those areas to which the fibres 
have actually ruptured. Usually the total area affected is less than the known 
anatomical distribution of the nerve as a proportion of fibres have escaped. 

Treatment of closed injuries of nerves consists in maintaining the 
nutrition of the limb and combating, by suitable means, the secondary 
pathological changes which would otherwise follow nerve injury, in order 
to maintain the muscles and joints in good working order pending the 
arrival of down-growing axons. 

Secondary pathological changes accompanying nerve injury affect 
the skin, muscles, and joints. Impaired circulation consequent on disuse 
renders the part blue and cold. The skin becomes thin, the nails brittle, 
and so-called trophic changes occur as a consequence of minor unrecognised 
trauma. Those muscles which are paralysed and flaccid will be over- 
stretched by unopposed action of antagonist groups. Within three weeks 
the reaction of degeneration appears. The muscle fibres no longer respond 
to the rapid make-and-break of faradic stimulation owing to an increase in 
the duration of chronaxie which accompanies paralysis, but they will still 
respond to the slow make-and-break of galvanism. The polarity also changes 
so that A.C.C. 1 becomes greater than K.C.C. 2 If the muscle nutrition is 
not maintained by galvanic stimulation, muscle fibres degenerate and pro- 
gressive fibrosis replaces inert fibres. Recovery is then impossible. Peri- 
articular adhesions eventually form around the immobile joints and fix them 
in a contracted position. To combat these effects the part much be pro- 
tected by warm padding to prevent injury, and splinted in a position of 
relaxation of the paralysed groups. The electrical reactions of the muscles 
are recorded and muscle movement is maintained by regular galvanic stimu- 
lation of all paralysed groups. All joints are put through full passive move- 
ments daily to prevent contraction. In the case of the hands, joint move- 
ments and exercise of the paralysed muscles are best maintained by the use of 
elastic splints in which strands of catapult elastic are attached to leather 
thimbles, which are inserted over the finger-tips and mounted on wire frames 

1 A.C.C. -- Anodal Closing Contraction. * K.C.C. - Kathodal Closing Contraction. 
Luigi Galvani, 17 $7-1798, Physiologist and Physicist , Professor of Anatomy, Bologna . 
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in positions corresponding to the paralysed tendons, so as to provide an 
elastic counter-pull to replace the normal contraction of the paralysed muscles 
against which the opponents can act. This not only ensures full normal 
movement of all joints, but will also permit partial use of the hand during 
recovery. 

Considerable encouragement must be given to the patient during the long 
period of time required for restoration of function. Progress is carefully 
checked by taking regular records of the electrical reactions and skin sen- 
sitivity. Electrical reactions change back to normal in the proximal groups 
as the downgrowth of fibres proceeds. These changes must be recorded, 
together with diagrams of the skin sensation, in order to determine whether 
normal recovery is taking place. Failure to recover, or regression after the 
initial recovery, is an indication for the local exploration of the injured site. 
It is occasionally necessary to deal with a perineural scar or remove an 
intraneural fibroma. 

Movements produced by unaffected muscles must not mislead the observer. Thus, 
in a case of radial paralysis, the fingers can be extended by the interosseous and 
lumbrical muscles, provided that the hand is supported. Also vicarious movements 
may be performed by adjacent muscles, e.g. in the case of division of the median 
nerve, the adductors of the thumb, acting in conjunction with the extensor ossis 
metacarpi pollicis, can produce opposition of the thumb. 

H. J. Seddon et at. have endeavoured to calculate the rates of nerve regeneration, 
basing their results on the following clinical data : 

(1) Tinel’s sign — the course of the nerve is lightly percussed with a patella hammer, 
from below upwards. A tingling sensation is experienced when the level of regener- 
ation is reached. 

(2) Measurement of the rate at which pain and touch sensibility return. 

(3) Observation of the times at which the function of muscles returns at different 
levels from the injury. 

It appears that regeneration occurs initially at about 2 mm. a day, but the rate 
diminishes as time passes, so that after about three months it has slowed down to 
about 1 mm. a day. (Other factors which influence the results of suture are discussed 
on p. 439.) 

Compression. — The first symptoms usually consist of paraesthesiac, 
numbness, and tingling along the distribution of the nerve, associated with 
neuralgic pain. Complete paralysis and wasting of muscles are uncommon 
unless the initial compression has been prolonged and severe, but when the 
compressing cause is progressive, paralysis can occur later and may then 
necessitate operative measures. 

Treatment is by removal of the cause, usually a tight splint or plaster, 
but may necessitate exploration of the nerve and the excision of perineural 
scar tissue, or mobilisation of the nerve from callus, following which a new 
bed is prepared for the nerve in adjacent muscles, the nerve itself being 
wrapped in a layer of tantalum foil. 

Sensory symptoms are satisfactorily relieved by these steps, but if inter- 
vention is delayed too long intraneural fibrosis may lead to persistent motor 
disability. 

Progressive fibrosis produced by fixation of the nerve has to be treated 
by nerve transplantation (p. 446); recovery may be complete or incom- 
plete, according to the degree of fibrosis. 

Sir Herbert John Seddon , Contemporary. Professor of Orthopaedic Surgery , University of London. 

Jules Tinel % 1879-1962. Physician , Hdpital Beaujon , Paris. 
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NEUROTMESIS 

is usually produced by penetrating wounds and results in partial or complete 
division of the nerve sheath and fibres. Very rarely, complete rupture of 
nerves may occur in major brachial plexus injuries. In war and severe in- 
dustrial injuries extensive soft tissue damage to muscle and skin, and asso- 
ciated fractures, greatly complicate the problems of repair. 

Partial lesions produce a lateral neuroma of the nerve. Complete divi- 
sion produces a terminal neuroma on the end of the proximal segment. 
In the proximal portion of the divided axons, retrograde degeneration occurs 
as high as the first node of Ranvier. After an interval of ten days the axons 
begin to subdivide to produce an excess of end bulbs, which then commence 
to grow downwards. By this time, however, the gap between the divided 
nerve ends, which was at first filled with blood, has now been replaced by 
organising clot and fibrous tissue, which presents an almost impenetrable 
barrier to the down-growing axons. In the distal segment of the divided 
nerve, Wallerian degeneration of the axons occurs, but the cells of the sheaths 
of Schwann proliferate, forming a slight bulb at the commencement of the 
distal end from which sprouts of Schwann cells grow proximally into the 
plane of division, being drawn by chemotaxis towards the down-growing 
axons. A few axons may by this means succeed in entering the distal seg- 
ment, producing there a deceptively encouraging Tinel’s sign, but any 
spontaneous healing is minimal. 

Even after accurate nerve suture the quality of regeneration is less perfect 
than in cases of axonotmesis owing to the wastage of axons in the scar tissue 
at the suture line, and mal-distribution of those fibres which reach the distal 
segment. The density of scar tissue at the suture line is increased by local 
sepsis and inflammation, and by tension at the suture site. 

Mal-distribution of fibres is greatest in the case of mixed motor and sensory 
nerves, for motor fibres may then unite with sensory endings. It is also great- 
est in those motor nerves which supply a large number of small muscles; 
hence the quality of recovery is best in the case of a pure motor nerve, such as 
the radial, which supplies a few groups of large muscles concerned in coarse 
movement, and is worst in mixed sensory and motor nerves supplying a 
large number of small muscles concerned in fine movement, such as the 
ulnar or median nerves at the wrist. 

Treatment is by suture under suitable conditions, in the absence of 
sepsis and in the absence of tension, when the nerve can be placed in a suitable 
bed. In war injuries where there has been considerable loss of surface 
tissue, preliminary plastic operations such as pedicle grafting must precede 
attempted repair of the nerve in order to provide a suitable covering and 
bed at the suture site. 

Open Wounds . — Until recently it was considered that, unless infection was 
anticipated, immediate primary suture was the ideal treatment for a divided 
nerve. Surgeons with special experience of these injuries now recommend 
that the wound should be treated on accepted lines, i.e. excision and closure 
if possible, but that the nerve suture should be postponed until three or four 


Louis Antoine Ranvier, 1835-1922. French histologist and pathologist. . . 

Theodor Schwann , 18 JO-1882. Professor of Anatomy , Louvain, 1839-48 , and thereafter at Ltige. Original 
researches before the age of twenty-seven laid the foundation of Physiology of Nerve and Muscle. The first to 
deal with problems related to living matter on a purely physical and chemical basis, and to recognise the cell as the 
unit of living matter. Discoverer of pepsin , and rdle of living orgamsms in fermentation . 
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weeks after the injury. If a divided nerve is encountered during excision 
of the wound, the ends are approximated by one stitch of fine silk, which 
prevents retraction during the period of delay. On no account should an 
attempt be made to identify or scrutinise a nerve in the vicinity. If only 
one end of a nerve is seen, then a suture should be inserted so as to fix it to 
adjacent muscle or fascia. 

The advantages of early secondary suture over immediate primary suture 
are as follows : 

(i) Primary suture usually requires enlargement of the wound by further 
incisions, so as to mobilise the nerve in order to allow approximation of the 
ends without tension. As the wound is potentially infected, exposure of 
previously uncontaminated tissues should be avoided. 

(ii) The normal nerve sheath is a delicate structure, which is easily tom 
by the slightest tension, and accurate suturing is essential for the success of 
the operation. In addition, the sheath is often further weakened by longi- 
tudinal slits or tears. After about three weeks of the injury, epineural fibro- 
sis occurs and the sheath becomes thicker and tougher, consequently the 
insertion of sutures and accurate coaptation of the nerve ends are greatly 
facilitated. 


NERVE SUTURE 

The two ends of the nerve are identified, the incision being prolonged sufficiently 
to expose the nerve well above and below the seat of injury, in such a position that 
its normal anatomical relations are not obscured by scar tissue. The two ends of 
the nerve are freed and ‘ freshened * by means of a scalpel or a Bard -Parker knife. 
Scissors should not be used, as the nerve is crushed thereby. Slices are removed 
from the ends of the nerve until the projecting fibres are seen, and blood freely oozes 
from the cut surface. Apposition of the two ends is accomplished as follows: 

( a ) Mobilisation. — The two ends are dissected from surrounding structures, care 
being taken to preserve important motor branches. Branches can often be stripped 
from the parent nerve in order to facilitate mobilisation. 

( [b ) Posture . — The limb being held in a suitable position. 

(c) Transposition . — The radial nerve is brought in front of the humerus, or the 
ulnar nerve in front of the internal condyle (p. 446). 

(d) Nerve Anchoring. — If it is obvious that the two ends of a divided nerve cannot 
be brought together, on account of excessive loss of tissue or retraction, then the 

two untrimmed ends are approximated 
as closely as possible by tension stitches, 
the position of the limb being such that 
approximation is facilitated. Subse- 
quently the nerve is stretched by gradu- 
ally straightening the limb, and at a second 
operation the two ends are brought to- 
gether. In some cases adequate suture 
can be performed while the limb is flexed, 
and extension is gradually regained. 

( e ) Resection of Bone. — This extensive 
procedure may be justifiable if nerve in- 
jury is associated with an ununited frac- 
ture, which also needs operative measures, 
e.g. in the case of the radial nerve and a 
fractured humerus. 

Approximation having been obtained 
by one of the above procedures, sutures are introduced through the nerve sheath 
(fig. 499). Non-irritating material is used, such as fine black silk or tantalum 

Bard Parker Inc., Danbury , Connecticut , U.S.A. 



Fig. 499. — Primary nerve suture. Two 
sutures are passed through the sheath of 
the nerve in order to approximate the cut 
ends. The sheath is then sutured. 
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wire. Catgut encourages fibrosis of the nerve. The suture line can be further 
supported by painting with fibrin glue. Torsion of the nerve ends must be 
avoided, so that, as far as possible, proximal nerve fibres will join with their corres- 
ponding distal fibres. * Shunting ’ is thus avoided, and delay due to re-education 
of groups of muscles is obviated. If adjacent tissues are fibrosed, a new path can 
be constructed for the sutured nerve by opening a muscle sheath, and embedding 
the nerve among the muscle fibres. Finally, a layer of tantalum foil is always 
wrapped round the nerve to prevent epineural fibrosis and the out-sprouting of axons 
from the suture line, which may produce a painful local lesion. The limb is placed 
in a suitable position to prevent any strain on the sutured nerve, and a plaster cast 
may be advisable for a few weeks to immobilise the limb. 


RESULTS OF NERVE SUTURE 

This depends on many factors : 

1. Pre-operative. — ( a ) The Nerve Affected . — Mixed motor and sensory nerves, 
e.g. ulnar and median, are subject to a greater degree of maldistribution of down- 
growing fibres than purely motor nerves supplying a small number of large muscles, 
c.g. radial. 

(h) Infection may cause delay in performing suture at thfc appropriate time and 
increases scar tissue formation following suture. 

( c ) Time. — Early secondary suture (p. 438) yields the best results, and further 
delay is detrimental. 

(d) Pre-operative Treatment. — If muscles and tendons have been allowed to 
stretch or if the tone of the muscles has not been maintained, then the chances of 
recovery are correspondingly diminished. 

2. Operative. — This consists of attention to the details already mentioned, e.g. 
haemostasis, prevention of torsion and tension, preparation of suitable bed, and the 
use of non-irritating suture material. 

3. Post-operative. — (a) Absence of Infection. — If the wound is already infected, 
or if infection supervenes, then little improvement is likely. 

( b ) After-treatment consists in continuance of the relaxation of paralysed muscles, 
massage, electrical treatment, and muscular effort gradually increased as muscles 
recover their power. 

(c) Co-operation of the Patient . — This important factor must receive due consider- 
ation and the patient given every encouragement during his rehabilitation. 

(d) Vicarious Movements. — Although the physiological results of nerve suture may 
be poor, yet adjacent muscles often take upon themselves some of the functions of 
those which are paralysed, e.g. if the hamstrings are paralysed and flexion of the 
knee thereby affected, the sartorius and gracilis muscles hypertrophy, and partially 
compensate for this deficiency. Thus the functional result of a nerve injury is 
often more satisfactory than the physiological recovery would suggest. 

Irremediable Injury. — If suture is impossible on account of loss of tissue or 
wide separation of the ends of a divided nerve, the following procedures may be 
considered : 

(a) Nerve anastomosis , e.g. part of the hypoglossal nerve is united to the distal 
end of the facial nerve. This method often results in improvement, but ‘ successful * 
cases are sometimes associated with uncontrolled grimaces on movement of the 
tongue. 

(b) Nerve grafting has produced encouraging results in selected cases, e.g. a gap 
in the facial nerve within its bony channel may be bridged by insertion of an auto- 
graft from the external cutaneous nerve of the thigh. Grafting of peripheral nerves 
is disappointing. 

(c) Tendon transplantation , e.g. in the case of radial paralysis, tendons and muscles 
of the forearm may be transplanted into the extensor group. However, if proper 
relaxation of the extensor muscles has been consistently maintained, drop wrist 
should not occur, as the extensor tendons will not be over-stretched. 

(d) Arthrodesis , e.g. in the case of injury to the sciatic nerve, arthrodesis of the 
flail ankle joint will render it stable and rigid. 

C e ) Amputation , for persistent sores and ulcers on the foot, particularly if growth 
is impaired. Sympathetic ganglionectomy might first be tried (p. 140). 
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Incomplete division of a nerve gives rise to a central or lateral neuroma. Effects 
vary according to the extent of the injury. Fibres supplying certain muscles are often 
constant in position* and hence are more liable to injury if their position exposes them 
to trauma. Thus partial division of the great sciatic nerve affects the lateral popliteal 
portion nine times more commonly than the medial popliteal* which passes down on 
the inner and deeper aspect of the great sciatic nerve. 

Partial lesion of the median or medial popliteal nerves* or injury to their branches* 
may give rise to the distressing condition of causalgia (p. 449). 

Injection lesions are due to accidental injection of therapeutic agents. They are 
more common in tropical countries where amoebiasis* schistosomiasis* and malaria are 
treated by intramuscular injections. The sciatic and radial nerves are usually in- 
volved. Injections in the buttock should always be given into the upper and outer 
quadrant (fig. 4) and in the case of the arm into the upper half of the deltoid muscle. 


SPINAL NERVES 

Injuries of the Cervical Plexus are uncommon, although muscular 
branches* e.g. to the trapezius and stemomastoid muscles, are occasionally 
damaged (p. 433). 

The Phrenic Nerve, which arises from the third* fourth* and fifth cervical 
nerves, may be crushed in order to cause a temporary diaphragmatic paralysis 
and so reduce the size of the pleural cavity in such conditions as bronchiectasis 
or tuberculosis, and also to diminish movement after repair of the diaphragm 
for a hernia. Should the temporary paralysis produced by crushing prove 
to be insufficient* it is not difficult to recrush the nerve. 

Paralysis of the diaphragm secondary to 
malignant disease in the thorax is equally 
frequent on the right and left sides and is 
often due to direct invasion of the phrenic 
nerve by adjacent growth (fig. 500). When 
phrenic paralysis is due to lymph-node 
metastases* it is almost always due to in- 
volvement of a node which lies alongside 
the phrenic nerve at the level of the pul- 
monary artery at the upper region of the 
hilum. 

Brachial plexus lesions are either 
complete or partial (fig. 501). 

Complete lesions are rare* as an 
injury of sufficient severity to damage 
all the roots of the plexus will probably 
inflict fatal injuries on adjacent important 
structures. 

In the event of a complete lesion* anaesthesia of the upper limb occurs except over 
areas supplied by the supra-acromial branches of the cervical plexus and the inter- 
costo-humeral nerve. Complete paralysis of arm and scapular muscles occurs* except 
that in the case of tears of the plexus the lesion is usually distal to the site at which 
the nerve of Bell and the nerve to the rhomboids arise* and consequently the 
serratus magnus and rhomboid muscles escape. 

Incomplete lesions* if due to stabs or cuts, are liable to affect any of the 
roots, the clinical features depending on the nerves divided. The commonest 



Fig. 500 . — Elevation of the dia- 
phragm following involvement of the 
right phrenic nerve by extension of a 
malignant tumour. 
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type of injury is dpe to traction or pressure, and affects either the upper or 
lower portions of the plexus. 


Although the segmental innervation of the arm muscles is somewhat inconsistent, 
the following table summarises a distribution which is commonly accepted : 

Nerve Muscles 


C.v . 
C.vi . 


C.vii 

C. viii 

D. i . 


Rhomboids, spinati, deltoid, teres minor, biceps, brachialis, brachio- 
radialis, supinator brevis. 

Pectoralis major (clavicular head) and minor* subscapularis, coraco- 
brachialis, latissimus dorsi, teres major, serratus anterior, triceps, 
pronator teres, pronator quadratus. 

The extensors of the fingers, extensor cafpi ulnaris, and sternal 
part of the pectoralis major. 

The flexors of the wrist and fingers. 

The small muscles of the hand. 


Upper Lesion (Erb-Duchenne, fig. 501 (1)). T|iis injury is due to 
excessive displacement of the head, depression of thei shoulder, or a com- 
bination of these two conditions. 

It affects infants after a difficult 
confinement or adults following 
blows or falls on the shoulder. 

The fifth and sometimes the 
sixth cervical roots are involved. 

In the former case the muscles 
affected are the biceps, brachialis, 
brachio-radialis, supinator bre- 
vis, spinati and deltoid, and 
thus the limb, internally rotated 
by the unopposed subscapularis, 
hangs by the 
side with 
the forearm 
pronated, in 
the - well 

known ‘ tip * position (fig. 502). Sensory changes are 
absent if the fifth nerve only is involved, but if the sixth 
nerve also suffers, an area of anaesthesia is present over 
the outer side of the arm. Since the innervation of the 
hand is preserved, functional improvement is obtained 
Fig. so2.--Erb , s by arthrodesis of the shoulder and elbow joints in 
paralysis. suitable cases, together with transplantation of muscles 

from the pectoral groups to the humerus or scapula. 

Lower Lesion (Klumpke, fig. 501 (2)). — The lower nerve trunk or the 
inner cord are injured either above the clavicle, classically by inclusion with 
the subclavian artery in a ligature, or in the axilla, as by an unreduced dis- 
location of the humerus. In cither case, the inner portion of the plexus is 
involved, and wasting of all the small muscles of the hand occurs, together 
with sensory loss along the inner side of the forearm and the inner three and 

Wilhelm Erb t 1840-1921. Professor of Medicine at Heidelberg. , 

Guillaume Duchenne , 1806-1876. Practised Medicine in Boulogne and Pans . 

Madame A. Dijirine-Klumpkd , 1869-1927. A Neurologist of Pans. 




Fig. 501. — The brachial plexus, showing two 
classical sites for injury — see text. 
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a half fingers, owing to involvement of fibres passing to the ulnar and inner 
head of the median nerves. 

Nerve roots may be avulsed from the spinal cord, as in the case of a 
falling person clutching at an object and hyper-abducting his arm, e.g. failing 
to obtain a foothold on a passing bus. The first dorsal root is usually affected. 
Paralysis of the intrinsic muscles of the hand results, with anaesthesia of the 
inner three and a half fingers in front, and inner one and a half behind. In 
addition, the oculopupillary fibres, which pass along the first dorsal nerve to 
the rami communicantes, and so to the cervical sympathetic, are also affected, 
and Horner’s syndrome follows (fig. 138). Haemorrhage sometimes occurs 
in the spinal cord following avulsion of the nerve root, and results in damage 
to the pyramidal tract and consequent spasticity of the leg on the same side. 

Treatment. — Subcutaneous injuries are at first treated on expectant lines, 
paralysed muscles being relaxed. Thus, in the case of an Erb’s paralysis, the 
arm should be fixed in a position of right-angled abduction and eversion, to re- 
lax the deltoid and spinati, the forearm being flexed and supinated in order to 
relax the biceps, brachialis, and supinators. In serious brachial plexus lesions, 
physiotherapy must be continued for two years before recovery is assessed. 

Some minor improvement usually occurs during this time, especially if 
the initial loss of function has been due to neurapraxia and stretching rather 
than rupture of nerve fibres. When fibres have been 
ruptured, a great deal of mal-distribution of down- 
growing fibres among the complex plexus branches is 
bound to result in considerable reduction of functional 
efficiency. Where the nerve tracts are tom across 
(neurotmesis) little recovery is to be expected, and 
such cases are rarely improved by exploration of the 
brachial plexus. 

BRACHIAL NEURALGIA 

This condition (syn. brachial neuritis) is comparable 
to sciatica in the leg. The cutaneous distribution of 
the cervical nerves is illustrated in fig. 503, and the 
muscular innervation is summarised on p. 441. Some 
of the more important causes of brachial neuralgia are 
as follows : 

Spinal Tumour (p. 414). — Evidence of pressure on the 
cord is usually present, and Queckenstedt’s test is commonly 
Fig. 503. — The derma- positive. 

tomes of the upper limb. Prolapsed intervertebral disc (p. 421) is often difficult 
to distinguish from osteoarthritis, but localised pain in the 
neck, which often appears suddenly and which is aggravated by coughing, suggests a 
disc lesion. 

Osteoarthritis of the cervical spine (syn. spondylitis) causes neuralgia either as a 
result of pressure on a spinal nerve by an osteophyte or from absorption of the disc 
and consequent compression of the spinal roots. The onset is gradual and symptoms 
intermittent, and radiography usually establishes the diagnosis. 

Costo-clavicular syndromes are due to many conditions. Sagging of the 
shoulder girdle, especially in middle-aged females, is a common cause, quite apart from 

Friedrich Homer , 1831-1886 , Professor of Ophthalmology , Zurich , described his syndrome in 1869. 

Hans Queckenstedt , 1876-1918. Chief of Medical Services, Hamburg. 
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cervical rib. Exercises and physiotherapy directed to improving the tone of muscles 
which elevate the shoulder may relieve the symptoms in such cases. 

PERIPHERAL NERVES 

The Circumflex Nerve passes through the quadrilateral space, and 
winds around the shaft of the humerus about one finger’s-breadth below the 
centre of the deltoid muscle. It is sometimes injured by a direct blow, or 
involved by a fracture or dislocation of the humerus. 

The deltoid muscle is paralysed and wastes 
rapidly, and a patch of anaesthesia over the outer side 
of the arm distinguishes this condition from a partial 
lesion of the fifth cervical nerve (fig. 504). Paralysis 
of the teres minor is unrecognisable clinically. 

Recovery commences in a few weeks if the cause 
of the compression is removed, provided that the 
arm has been supported in right-angled abduction. 

The Nerve of Bell, or external respiratory nerve, 
arises from the fifth, sixth, and seventh cervical nerve 
roots and supplies the serratus anterior muscle. 

It may be injured by 
blows or carrying a heavy 
object on the shoulder, or 
during operations on the 
breast or chest wall, as it 
lies on the inner wall of the 
axilla. Paralysis of the ser- 
ratus anterior allows ‘ winging ’ of the scapula, i.e. 
the vertebral border and inferior angle are unduly 
prominent (fig. 505). The ‘ lunge ’ stroke of fencing 
is dependent on the serratus anterior, and this and 
similar movements, such as pushing forward with the 
arm, are deficient. Owing to inability to rotate the 
scapula on the chest wall, difficulty is experienced 
in raising the arm above a right angle from a 
position in front of the body. 

Suture of the nerve is sometimes possible. Otherwise, if disability 
warrants such a procedure, the scapula is steadied by a slip of pectoralis 
major muscle, which is detached from the humerus and fixed to the inferior 
angle of the scapula. 

The Radial or musculospiral nerve is commonly injured. The classical 
sites are the axilla and the radial groove. 

1. Injury in the axilla follows: 

(i) Crutch palsy : all crutches should have hand-grips, and their length 
should be carefully adjusted, especially if use is likely to be prolonged. 
Paresis has occurred after only four hours’ use of crutches unsupplied 
with hand-grips. 



Fig. 505. — Winging of 
the scapula; the patient 
is pushing against a wall. 



Fig. 504. — Wasting ol 
the left deltoid muscle and 
area of anaesthesia due to 
bruising of the circumflex 
nerve. 
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(ii) Fractures and dislocations of the upper end of the humerus, or by 
attempts at their reduction. 

(iii) Rarely by pressure of an aneurysm or new-growth. 

Clinical Features. — (a) Motor. — The triceps and extensors of the 
wrist and fingers are paralysed, and consequently inability to extend the 
elbow, wrist, and fingers results, and wrist drop is present. If the hand is 
supported, as by supporting it upon the table, extension of the fingers can be 
produced by the action of the lumbricals and interossei, which are inserted 
into the extensor expansions. The supinator and brachio-radialis are also 
paralysed, but supination is ably performed by the biceps. The brachio- 
radialis muscle is tested readily by endeavouring to flex the semi-prone fore- 
arm against resistance. If the muscle is active, the contraction is visible, 
and the rigid muscle is easily palpable. 

(b) Sensory. — Anaesthesia is present over the dorsum of the forearm and 
back of the hand where anaesthesia is reduced to a patch over the base of the 
thumb and first interosseous space owing to overlap of the musculocutaneous 
and other adjacent nerves (fig. 506). In peripheral nerve injury when sensory 
function is not restored, the final sensory loss is less extensive than the ana- 
tomical distribution of 
the nerve owing to the 
overlap of adjacent 
sensory areas. 

(c) Trophic. — These 
are usually trivial. 

2. Injury in the 
radial groove is due 
to : 

(i) Pressure, e.g. of 
the arm on the edge of 
the operating table, es- 
pecially in Trendelen- 
burg’s position, or as in ‘ Saturday night ’ paralysis, due to the enjoyment 
of a heavy sleep with the arm over the sharp back of a kitchen chair. Pro- 
longed application of a tourniquet is especially liable to compress the radial 
nerve, as it lies close to the bone, and possibly the median and ulnar nerves as 
well. For this reason a sphygmomanometer should always be used on the arm. 

(ii) Fracture of the shaft of the humerus when immediate injury of the 
nerve occurs in about 8 per cent, of cases. It is often overlooked owing to 
the more obvious fracture overshadowing the nerve injury, in which case 
involvement in callus is usually blamed, rather than oversight on the part of 
the surgeon. 

(iii) The nerve being overstretched during operations on the humerus, 
e.g. in dealing with an ununited fracture. 

(iv) * Intramuscular ’ injections of drugs being given into the radial nerve. 
Clinical Features. — (a) Motor. — These are similar to those following 

injury in the axilla, except that the triceps and anconeus muscles escape. 

Friedrich Trendelenburg t 1844-1924. Professor of Surgery , Leipzig . 



Fig. 506.-— -Areas of anaesthesia and anhidrosis following 
complete division of the radial nerve above the dorsal 
cutaneous nerve of the forearm and lower lateral cutaneous 
nerve of the arm. In lesions below the origin of the dorsal 
cutaneous nerve of the forearm the sensory loss is limited 
to the lower segment depicted over the dorsum of the base 
of the thumb and first interosseous space. 
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(6) Sensory. — If the external cutaneous branch escapes, anaesthesia will be 
limited to a patch over the ball of the thumb. Division of the radial nerve 
in the upper third of the forearm is symptomless. Below this position the 
musculo-cutaneous nerve joins the radial, and division then causes anaesthesia 
over the ball of the thumb. 

(c) Trophic. — These are slight. 

The posterior interosseous nerve may be injured as a result of fracture or 
dislocation of the upper end of the radius, or in operations performed to deal 
with these conditions. Paralysis of the extensors of the wrist and fingers 
results. The upper end of the nerve has been sutured with excellent 
results. If nerve repair is impracticable, good results are obtained by a 
tendon and muscle transplant, e.g. the radial carpal flexor is transplanted to 
the extensor tendons of the thumb and fingers, and the pronator teres into 
the extensors carpi radialis longus and brevis. 

The Median Nerve is classically injured at the elbow or wrist. 

i. Injuries at the elbow are due to fractures of die lower end of the 
humerus or dislocations of the elbow joint. A tourniquet endangers the 
nerve at any level in the arm, in which case other nerves, particularly the 
radial, will also be involved. 

Clinical Features. — (a) Motor. — The pronators of the forearm and 
flexors of the wrist and fingers, with the exception 
of the flexor carpi ulnaris and the inner part of the 
flexor profundus digitorum, will be paralysed. As 
a result of paralysis of the flexor carpi radialis, the 
hand deviates to the ulnar side when flexed against 
resistance. The index finger cannot be flexed at 
the phalangeal joints — the ‘ pointing index ’ — but 
flexion of the other fingers is performed by that por- 
tion of the flexor profundus digitorum which is sup- 
plied by the ulnar nerve. Flexion of the terminal 
phalanx of the thumb is impossible, owing to paral- 
ysis of the flexor longus pollicis. The muscles of 
the thenar eminence are wasted and paralysed, and 
on inspection the eminence is flattened, so that the 
metacarpal bone of the thumb is apparently on the 
same plane as the other metacarpal bones — the so- 
called 1 simian ’ or * ape-like ’ hand. Paralysis of 
the two outer lumbricals is unrecognisable. 

(i h ) Sensory. — Appreciation of touch is at first lost 
over the thumb and radial two and a half fingers 
in front, and posteriorly as far proximally as the 
middle of the proximal phalanges. Loss of response 
to pin-prick affects the terminal phalanges of the index 
and middle fingers, but sometimes a larger area is 
involved. Deep sensibility is lost over the terminal phalanges of the index 
and middle fingers. Later this area is reduced by overlap from adjacent nerves. 



Fig. 507. — Area of per- 
sistent sensory loss in a 
complete median nerve 
injury above the wrist 
showing, in broken line, 
the distribution of the 
median nerve and, in 
stipple, the reduced area 
of anaesthesia, anhidrosis 
and analgesia finally per- 
sisting after injury owing 
to overlap of adjacent 
nerves. The ulnar nerve 
overlaps the ulnar side of 
the third finger. 



446 A SHORT PRACTICE OF SURGERY 

(c) Trophic. — Obvious trophic changes are usually seen in the hand and 
affected fingers. Causalgia may complicate partial injuries (p. 449). 

2. Injuries at the wrist are comparatively common, and are due to cuts 
from a variety of causes. Fractures of the lower end of the radius or dis- 
location of the semilunar bone sometimes cause injury to the median nerve. 

Clinical Features. — (a) Motor. — The muscles of the thenar eminence 
are paralysed and wasted. The hand is ‘simian’, and abduction and 
opposition of the thumb are lost. Attempts to oppose the tip of the thumb 
to the tip of the little finger result in flexion and adduction of the thumb, as 
the patient is unable to swing it across the palm. 

(b) Sensory. — Sensory losses resemble those following an injury at the 
elbow. Muscular sense is not impaired if tendons are not severed. Thus, 
as no striking muscular deficiency occurs, and as no part of the hand is 
completely anaesthetic, a divided median nerve at the wrist is readily over- 
looked, particularly in those who use refinements of sensation but little, 
e.g. a homy-handed labourer. 

(c) Trophic. — These occur, as with an injury at the elbow. 

The poor prognosis of a divided median nerve is rendered even more 
gloomy if tendons are also severed. 

Median compression occasionally occurs as the nerve passes through the carpal 
tunnel. Paresthesia, followed by wasting of the thenar muscles, suggests the diag- 
nosis. A description is to be found on pp. 312 and 313. 

The Ulnar Nerve is also classically injured at the elbow and wrist. 

1. Injuries at the elbow are due to the following causes : 

(i) Fractures in the region of the internal condyle. 

(ii) Excision of the elbow joint. 

(iii) Cubitus valgus, due to old injury of the humerus and increase of the 
‘ carrying angle ’ (fig. 235). Hence the nerve is unduly stretched, and friction 
occurs as the groove on the internal condyle becomes a pulley, and this 
continuous friction results in interstitial neuritis. This condition may occur 
many years after the original injury, and transposition of the nerve is required. 

Anterior transposition of the ulnar nerve is sometimes required for friction 
(axonotmesis), following fracture of the internal condyle, pressure by an osteophyte, 
recurrent dislocation of the nerve, or injury which results in loss of substance, so 
that approximation is thus rendered possible. The nerve is exposed by a curved 
incision with the concavity forwards, and the humeral head of the flexor carpi ulnaris 
is divided. Careful dissection is necessary so as to avoid injury to motor branches, 
and the internal intermuscular septum should be divided or excised, otherwise the 

nerve may be kinked by this structure when it 
is displaced forwards. A bed is then prepared 
in the flexor group of muscles and the nerve 
buried therein (fig. 508). 


Fig. 508. — Anterior transposition of the left 
ulnar nerve. 

1. Ulnar nerve. 

2. Triceps. 

3 * Olecranon head of flexor carpi ulnaris. 

4. Posterior ulnar recurrent artery. 

5. Flexor profundus digitorum. 

6. Superficial flexor muscles. 

7. Interior profunda artery. 

(The dotted line represents the new course of the nerve.) 
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Clinical Features. — (a) Motor . — The flexor carpi ulnaris and inner 
portion of the flexor profundus digitorum are paralysed. Normally, on 

flexion of the wrist, the tendon of the flexor carpi 
ulnaris is readily palpable just above its insertion 
into the pisiform bone, but when the muscle is 
paralysed the tendon is impalpable, and wasting 
causes flattening of the inner border of the fore- 
arm. Weakness of the flexor profundus digitorum 
F of muscles!* results in hyperextension of the little, ring, and 

slightly of the middle fingers at the meta- 
carpophalangeal joints. 

Paralysis of the small muscles of the hand also results, with the exception 
of the thenar muscles and outer two lumbricals. Inability to abduct and 
adduct the fingers results, and the patient cannot grip 

t a piece of paper placed between the fingers (fig. 509). 

If the patient pinches a piece of paper between his 
\ thumb and fingers the terminal phalanx of the thumb 

\ assumes a flexed position, as weakness of the adductor 

\ f I pollicis permits over-action of the long flexor of the 
\ \ W ) thumb (Froment’s sign) (fig. 510). Considerable 

1 \ \ y I wasting occurs, which is obvious in the interosseous 







Fig. 510. — Froment’s sign for 
right ulnar paresis. 


Fig. 5 12. — Wasting 
of the hypothenar emin- 
ence following injury to 
the left ulnar nerve. 


spaces and along the inner border of the hand, the 
normal curve being lost (fig. 512). 

( b ) Sensory .— The appreciation of light touch is at 
first lost over the inner one and a half fingers in front 
and behind. Response to pin-prick is lost over the 
little finger and ulnar border of the palm (fig. 51 1). 
Later this area will be reduced by overlap from 
adjacent nerves. 

(c) Trophic . — These changes are usually well marked. 
2. Injury at the wrist is due to the same causes as 

those enumerated in connection with the median nerve. 


„ n UiOL UVV1 UIV UU1V1 

Fig. 51 1. — Persis- t , _ 

tent sensory loss in a and behind. Response to 
complete ulnar nerve lj tt l e W er an( J u l nar bord 
injury showing, m 1 & . , 

broken line, the ana- Later this area will be I 

tomicai distribution adjacent nerves, 

of the ulnar and, m ' _ , . „ < 

stipple, the reduced (c) Trophic . — These chang 
area of persistent 2 , In j ury at ^ wr i st i s 

anaesthesia finally , ; J , . 

resulting. those enumerated in connect 

Jules Froment , 1678-1946 . Professor of Clinical Medicine, Lyons , France. 
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The ulnar nerve passes in front of the anterior annular ligament, and is 
damaged by more superficial injuries. 

Clinical Features. — (a) Motor. — Paralysis and wasting of small muscles 
of the hand, as described above. 

(b) Sensory. — The dorsal cutaneous branch of the ulnar nerve leaves the 
main trunk about 2I inches (6 3 cm.) above the styloid process of the ulna. 
Sensation is therefore lost only on the anterior aspect of the inner one and 
a half fingers. 

(c) Trophic. — Correspond to the area of sensory loss. 

The Twelfth Dorsal Nerve, as in the case of the inter- 
costal nerves, is sometimes implicated by severe neuralgia, 
which may be associated with herpes zoster. More commonly 
the nerve is implicated by a suture during a kidney operation, 
or by subsequent scar tissue. Resulting pain is occasionally 
sufficiently severe to necessitate exposure and excision of 
part of the nerve. 

The Ilio-inguinal Nerve may be damaged on the right 
side in a gridiron incision for appendicectomy, although with 
care the nerve should be avoided. If drainage tubes are in- 
serted through this incision, the resulting scar tissue may 
implicate the nerve. On the left side, injury to the nerve may 
follow iliac colostomy. Weakness of the conjoined tendon 
results, with consequent predisposition to the formation of an 
inguinal hernia (fig. 513). 

The External Cutaneous Nerve is occasionally com- 
pressed as it passes through the deep fascia of the thigh, 
especially in muscular subjects, e.g. oarsmen. The condition is 
termed meralgia parasthetica, and resection of part of the nerve 
is sometimes necessary to rid the patient of pain or paresthesia. 

The Sciatic Nerve is occasionally injured by wounds, fractures, or 
‘ intramuscular ’ injection of drugs. The component nerves in the pelvis 
may be involved by fracture, tumour, or aneurysm. Injury in the upper 
part of the thigh sometimes complicates deep wounds or posterior dislocation 
of the hip joint. If the lesion is above the origin of branches to the 
hamstrings, the following features will be present: 

(a) Motor. — The flexors of the knee are paralysed, but some degree of 
flexion is possible owing to the action of the sartorius and gracilis muscles. 
Complete paralysis exists below the knee, and the pull of gravity therefore 
causes foot drop. 

(b) Sensory. — Complete loss below the knee, with the exception of the 
skin supplied by the long saphenous nerve, i.e. a strip along the inner side of 
the leg extending along the inner border of the foot to the ball of the big toe. 

(e) Trophic. — Especially on the sole of the foot and toes. 

(i) Causalgia may complicate partial lesions (p. 449). 

Partial involvement of the sciatic nerve affects the lateral popliteal portion nine 
times as commonly as the medial popliteal. 

The Lateral Popliteal Nerve is injured as follows : 

(i) Subcutaneous tenotomy of the biceps tendon. 

(ii) Fracture or excision of the upper end of the fibula. 



Fig. 513. — An in- 
guinal hernia which 
followed appendi- 
cectomy with drain- 
age through a grid- 
iron incision one 
year previously. 
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(iii) Pressure from plasters or splints. 

(iv) In operations for multiple ligation of varicose veins. 

Clinical Features. — (a) Motor . — Complete paralysis of the extensor and 
peroneal groups of muscles, with resulting talipes equino-varus. 

( b ) Sensory . — Anaesthesia of the outer side of the leg in its lower two- 
thirds, and of the dorsal aspects of all the toes, with the exception of the 
outer side of the little toe, which is supplied by the external saphenous 
(sural) nerve, as one contributory branch— the sural communicating from 
the medial popliteal nerve— escapes. 

(c) Trophic . — Corresponding to the sensory loss. 

The Medial Popliteal Nerve is but rarely injured on aocount of its protected 
position. The calf muscles and muscles of the sole are paralysed, and talipes calcaneo- 
valgus may result. The sole is anaesthetic, and trophic changes are usually severe. 
Causalgia occasionally follows a partial injury of the nerve or injury to one of its 
branches. 


AUTONOMIC NERVOUS SYSTEM 

Indications for Operations. 

1. To Improve Circulation (Sympathectomy, pp. 121, 136 and 139). 

2. To Relieve Secretory Disturbances 

Excessive sweating ( hyperhidrosis ) is sometimes so distressing to the patient that he 
is willing to undergo surgical measures in order to obtain relief. Excessive sweating 
of the face, which is sometimes associated with emotional stress, is abolished by 
removal of the superior cervical ganglion. Excessive sweating of the hands responds 
promptly to preganglionic cervico-dorsal sympathectomy below the third dorsal 
ganglion (p. 140). Sodden, offensive feet, the skin of which is cracked and 
painful, may be a genuine disability for which lumbar sympathectomy is justified. 

A parotid fistula y which fails to respond to cautery or radium, is encouraged to heal 
by avulsion of the auriculo-temporal nerve, which is exposed in front of the ear in 
relation to the superficial temporal artery. The parasympathetic secretory fibres are 
ablated, and the fistula closes. 

Vagotomy to decrease gastric secretion is described in Chapter 32. 

3. To Relieve Painful Conditions 

Causalgia is a condition in which paroxysmal attacks of pain follow an incomplete 
nerve injury, especially of the brachial plexus, sciatic or median nerves. In more 
than half the cases symptoms supervene immediately after the injury, in the remainder 
symptoms are deferred for any length of time up to two or three months. The 
incomplete lesion on the nerve, usually a lateral neuroma, gives rise to antidromic 
impulses which pass peripherally to the sensory nerve endings where stimuli give rise 
to the production of histamine-like substance (H substance) similar to that liberated 
by the posterior nerve root vasodilators. The accumulation of H substance causes 
vasodilation and renders the part red and engorged, the affected area also sweats 
profusely and is exquisitely painful and hypersesthetic owing to the increased pressure. 
It is noticeable that the patient tends to keep the limb elevated and usually prefers to 
have the affected area out of bed at night in order to diminish vascular engorgement. 
The skin is often thin as the result of trophic changes. The pain is alleviated by 
cold (e.g. a wet sock or glove). Sooner or later the patient loses his morale and 
becomes introspective and unco-operative. Some cases of causalgia tend to recover 
gradually, but the condition is often so distressing that surgical alleviation is desirable. 

Treatment . — Paravertebral block (either D.2 and 3, or L.i, 2 and 3) relieves the 
pain for a short time, and confirms the necessity for operation (p. 122). Thoracic 
sympathetic trunk section or lumbar sympathectomy is the treatment of choice. 
The increase in the rate of capillary blood flow resulting from the dilatation of 
arterioles washes away the H substance and this diminishes tissue tension which is 
the principle cause of pain. Sometimes the relief is incomplete although the area 
of pain involvement is reduced in superficial extent. 


s.p.s. — 29 
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Visceral Pain. — Bladder. — The constant wearying pain of chronic cystitis is 
relieved by resection of the presacral nerve, which may be combined with division of 
the sympathetic cords. Carcinoma of the bladder (or uterus) is apt, sooner or later, to 
escape from the confines of the viscus and cause pain from invasion of the lumbo-sacral 
plexus and other structures, which is beyond the aid of sympathectomy. 

Uterus . — Certain cases of spasmodic dysmenorrhoea which resist less drastic 
measures are cured or relieved by presacral neurectomy. No untoward effects on 
uterine (including parturition) or bladder function have been recorded: — 

Presacral Neurectomy. — The patient is placed in the Trendelenburg position 
and the abdomen is opened by a subumbilical paramedian incision. The bifurcation 
of the aorta is exposed by a vertical incision through the overlying peritoneum, which 
is easily lifted from the vessel. The presacral nerves are usually represented by a 
plexus, and in order to ensure complete removal, all the nervous, fatty, and areolar 
tissues lying over the lower inch of the aorta and the sacral promontory are excised. 

Renal Pain. — The diagnosis of sympathetico-tonus is confirmed if the pain is 
relieved by eserine. In these cases pyelography shows clubbing of the calyces. 
Stripping of the renal pedicle results in sympathetic denervation and restoration of 
neuromuscular balance. 

Angina pectoris is relieved by removal of the upper five thoracic ganglia. In 
cases of difficulty the lower two, if out of reach, can be injected with alcohol. It was 
formerly alleged that to abolish pain was to remove a danger signal, but further 
experience disproves this. Equally good results appear to follow thyroidectomy. 
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CHAPTER 20 

LIPS, PALATE, FACE, AND EAR 


EMBRYOLOGY OF THE FACE 

About the sixth week of foetal life a depression appears in front of the head. Around 
this depression, called the stomodaeum or primitive mouth, five processes appear : 
a single one at the cephalic end, the fronto 
nasal process, and on each side a maxillary 
and a mandibular process (fig. 514). Soon the 
frontonasal process becomes subdivided, by 
the appearance of the olfactory pits, into a 
solitary median nasal process and two lateral 
nasal processes. The median nasal process 
becomes bluntly bifurcated, forming the pro- 
cessus globularis. Maxillary mesoderm ex- 
tensions grow medially beneath the olfactory pits 
to join in the mid-line, thereby forming the 
primitive palate and excluding the placodes 
(future nostrils) from the upper lip. The process 
of budding and cohesion is a rapid one, for it is 
commenced and completed in the brief space of 
three weeks. Thus every congenital deformity 
of the face has existed from the ninth week of foetal life. The pinna is developed 
from six tubercles situated around the posterior end of the first branchial cleft. 



OLFACTORY PIT 
MEDIAN NASAL PROCESS 
LATERAL NASAL PROCESS 
PROCESSUS GLOBULARIS 
MAXILLARY PROCESS 
STOMOO/EUM 
MANDIBULAR PROCESS 


Fig. 514. — The head of an 
eight-week embryo. 


CONGENITAL ABNORMALITIES 

Cleft-lip and Cleft-palate 

Classification. — Cleft-lip and cleft-palate are variations of one and the 
same congenital defect. Failure of coalescence of the developing processes 
(fig. 514) results in either (a) a cleft of the lip alone, ( b ) a cleft of the lip and 






Fig. 515A. — 1. Partial cleft-lip. 2. Complete cleft of lip and alveolus (ref. fig. 5 1 7 ) - 
3. Double cleft of lip and alveolus. 4. Cleft soft palate. ( After Kernahan and Starke.) 


the alveolus, (c) a cleft of the lip, alveolus, and palate, or (d) cleft-palate alone. 
The present adopted classification of cleft-lip and -palate is shown by figs. 
515 A and B. 

Normal union commences at the incisive foramen, (a) The extreme anterior 
portion of the Primary Palate and the alveolus and lip are formed in one process. 
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Failed formation may result in a cleft which involves part or all of the lip and may 
extend as far back as the incisive foramen. (6) The palate behind the incisive 
foramen — the Secondary Palate — is formed by the fusion of two shelves which 
grow medially from the maxillary arches. Failure of these to join results in a cleft- 
palate which may involve either the soft palate alone, or as far forward as the incisive 
foramen. 

It can be seen, therefore, that a cleft may involve the lip and primary palate alone, 
or the Secondary palate alone, or a combination of these (Complete or Total Cleft- 
lip and -palate). 






Fig. 515B. — 5. Cleft soft and hard palate. 6. Partial cleft of palate and lip. 7. Complete 
cleft of lip, alveolus, and palate. 8. Double complete cleft of lip, alveolus, and palate (ref. 

fig. 52l). ( After Kernahan and Starke .) 


In about 12 per cent, of cases the condition is familial, while in 10 per 
cent, the deformity is associated with other abnormalities of the head, such 
as hydrocephalus, congenital blindness and mental deficiency. Apart from 
the familial factor, exposure to X-rays, cortisone intoxication, vitamin 
deficiency, and certain virus infections (e.g. rubella) during the first trimester 
of pregnancy, are all associated with an increased incidence of these abnormali- 
ties in the foetus. For a reason that has never been explained, clefts on the 
left side greatly outnumber those on the right side and bilateral clefts. 

Relative Distributions of the Various Types of Cleft. — Based on a study of 
the records of 703 Danish patients operated upon for one or other of these anomalies, 
P. Fogh-Andersen found that the incidence was as follows : 

Cleft-lip alone 25 per cent. (60% males) 

Cleft-palate alone . . . . .25 per cent. (59% females) 

Cleft-lip and cleft-palate combined . . 50 per cent. (70% males) 

In 75 per cent, of the patients the cleft was unilateral. 

Effects on Function. — Swallowing, speech, dentition, nose development, and 
even hearing are affected. 

Ability to Suck. — Cleft lip does not interfere with feeding (a special teat may be 
required for bottle feeding, but with breast feeding, a mother invariably acquires a 
technique to feed the baby adequately. 

With cleft palate, however, the infant may be unable to suck properly as negative 
pressure cannot be established. In this case feeding may be assisted with special 
bottles and teats, or alternatively spoon feeding may be employed. » In some cases 
an obturator is needed which facilitates sucking. 

Speech. — A person with a cleft-palate is unable to make consonants and has a 
typical cleft-palate voice. To make consonants (e.g. B, D, K, P, T, and the hard G) 
air must not escape into the nose via the naso-pharyngeal sphincter (the levator sling 
pulls the soft palate backwards and into contact with the posterior wall of the pharynx). 
Eighty per cent, of patients may develop favourable speech, but usually require 
extensive speech therapy to achieve this. 

Pout Fogh-Andersen, Contemporary. Plastic Surgeon, Deaconess Hospital, Copenhagen, Denmark. 
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Orthodontics. — The child will require very careful supervision of the growth of 
the alveolus and teeth, and corrective splinting where indicated. 

The nose may remain misshapen (fig. 518), particularly if the upper lip docs not 
develop to its full width and dimensions, and lack of development of the alveolar arch 
results in malpositioning of the teeth. Much depends upon the reconstitution of, and 
therefore the moulding action from, a properly functioning orbicularis oris muscle. 

Hearing. — About 50 per cent, of children with cleft-palate have an audiometrically 
detectable hearing loss of about ten decibels, due largely to cedema of the orifice of the 
Eustachian tube consequent upon pharyngeal inflammation from regurgitated food. 

Treatment 

Aims of Treatment. — Cleft-lip — the aim is solely to improve appear- 
ances. (Cleft-lip does not interfere with feeding — see above.) 

Cleft-palate — the aim is to achieve adequate speech and dentition. The 
length of the palate is not important, but mobility and muscularity are. 

Timing of Treatment. — Cleft-lip — repair is usually undertaken at an age 
of three months or when the infant weighs twelve pounds (5- 6 kg.). 

Cleft-palate — repair is undertaken at the age of i-i ’> years. 


Fig. 516. — Repair of 
cleft-lip ( after Ten - 
nisoti ). The main aim 
of the relaxing incisions 
is to provide an ample 
upper lip ; since the 
scar does not grow with 
the child, delormity in 
adult life may be 
avoided. 



Methods of Repair 

Unilateral Cleft-lip: There are several different operations described for 
repair of the unilateral cleft-lip. Fig. 516 illustrates the method of repair 

described by Tennison. Fig. 517 
shows a cleft-lip before operation 
and fig. 518 the child at the age of 
four. Note the residual nasal 
defect. 

Cleft-palate: The aim of repair 
of cleft-palate is to achieve ade- 
quate speech and dentition. 

Operation. — Endotracheal anaesthe- 
sia is employed and the head is well 
extended. The principle of the repair 
is to achieve firm union of the muscle 
of the palate in the mid-line. In order 
to achieve this, incisions are made 
laterally and the soft tissues extensively dissected to mobilise the palate. (This 
may involve fracturing of the hamulus). This repair is known as the V-Y repair 

Charles W. Tenmson , Contemporary . Plastic Surgeon , San Antonio , Texas , U.S.A. 



Fig. 517. — Cleft Fig, 518. — Same case 

lip. as fig. 517 four years 

after repair. 
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(fig. 519). The repair is effected by suturing the cleft in the mid-line in two layers 
(nasal and pharyngeal), leaving a raw area laterally which re-epithelialises. 



Fig. 519. — V-Y Repair of cleft-palate. 



Fig. 520. — Four- 
flap method. 


With clefts extending as far forward as the alveolar arch, the ‘ four-flap ’ repair is 
used (fig. 520). 

When severe alveolar defects exist, bone-grafting is used after corrective orthodon- 
tic alignment. 

Double Cleft-lip with an Unfused Premaxilla (fig. 521). — The premaxilla 
must not on any account be removed, for the subsequent concavity is most 

difficult to remedy with a prosthesis. The best 
method of treatment of these difficult cases 
is still open to question, but if the premaxilla 
juts out considerably the second of the follow- 
ing two procedures should be chosen. 

(a) The cleft on each side is united to the prolabium 
in one or two stages, and as a result of the continuous 
pull exerted by the reconstructed orbicularis oris, 
the premaxilla retreats between the halves of the 
maxilla. 

( b ) First the lip on one side is repaired, in order to 
ensure an adequate blood-supply of the adjacent bone. 
With this established, a few weeks later prevomerine 
bone can be resected safely and (at the same opera- 
tion) the repair of the other side of the lip is performed 
(R. J. V. Battle). Again the reconstructed orbicularis 

oris proves an admirable agent for retaining the replaced premaxilla. 

Other Congenital Abnormalities 

Preauricuiar Sinus. — Imperfect fusion of the six tubercles that form the pinna 
results in a preauricuiar sinus, the opening of which is usually found at the root of the 
helix or on the tragus. The track run downwards, and ends blindly. A preauricuiar 
sinus gives rise to no symptoms unless the tiny opening becomes occluded, when a 
cyst is prone to develop. If the cyst becomes infected and it bursts or is incised, a 
cutaneous preauricuiar ulcer may follow. This ulcer (fig. 522) refuses to heal, for 
infection is maintained from the sinus (Stammers). Often the condition is mistaken 
for a tuberculous sinus associated with a preauricuiar or parotid lymph node. The 
only curative treatment is complete excision of the sinus. 

Periauricular dermoid cyst is due to inclusion of epithelium during fusion 
of two contiguous embryological aural tubercles. Usually the cyst is posterior to the 
pinna (fig. 523). 

Congenital Short Fraenum 1 of the Upper Lip. — Both lips have a frasnum, that 
of the upper lip being better developed. Sometimes it is congenitally short and is 

1 Frsenum — Latin — a bridle. 

Richard John VuUiamy Battle , Contemporary. Plastic Surgeon. St . Thomas's Hospital , London. 

Prancis Alan Roland Stammers , Contemporary . Emeritus Professor of Surgery, University of Birmingham . 



Fig. 521. — Bilateral cleft-lip 
associated with an unfused pre- 
maxilla and cleft-palate. 
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Fig. 522. — Prcauricular sinus 
with ulcer. Note the sinus in the 
root of the helix. (G. D. Adhia 
F.R.C.S . , Bombay.) 



Fig. 523. — Pos^auricular dermoid 
$yst. 



Fig. 524. — Congenitally short 

fraenum labii. ( Patrick Clarkson , 
F.R.C.S . , London.) 


then associated with a wide gap between the permanent incifror teeth (fig. 524). If 
dental malposition, and a sibilant lisp in the speech are to be prevented early in life, 
the fraenum must be incised transversely, the mucosa on each side of the incision 
mobilised by undercutting, after which the cut 
edges are sutured longitudinally. 

Congenital fistulae of the lower lip, un- 
explained by embryology, occur in certain 
families. There are two blind pits, one on 
cither side of the mid-line. They are, ap- 
parently, wide-open mucus secreting labial 
glands which are also found in certain quad- 
rupeds. The treatment is excision. 

Prolapse of the Mucous Membrane of 
the Lip (Bichelia). — The mucous membrane 
of the lip protrudes as an unsightly fold 
below the vermilion border. Usually con- 
genital, it can be acquired by repeatedly 
sucking the lining of the lip through a gap 
between the natural teeth or an ill-fitting denture, in which case the prolapse is uni- 
lateral and mostly affects the lower lip. Treatment consists of excision of redundant 
mucosa. In acquired cases orthodontic corrections must also be made. 

Micrognathia (fig. 525). — This is often associated 
with cleft palate. The infant is born with a mandible the 

horizontal ramus of which is 
foreshortened. This renders the 
tongue unduly mobile, and 
results in tongue-swallowing 
with frequent attacks of 
dyspnoea, cyanosis, and feeding 
difficulties, especially if a cleft- 
palate is present as well. Treat- 
ment — is conservative with at- 
tention to nursing (face down), 
the maintenance of an airway, 
and feeding. In young adult- 
hood, cosmetic bone-grafting 
may vastly improve the patient’s 

^Mandibular Prognathism 
tube has been passed. 5 2 ^). This occurs as a 

(Sir Alan Moncritf, London.) developmental abnormality and 




Fig. 526. — Mandibular 
prognathism. (J. H. Hov*ll> 
F.D.S., R.C.S ., London.) 
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may be genetically determined. The unopposed incisor teeth suffer early peri- 
odontal disease as a result of disuse. Faulty speech occurs on account of in- 
correct relationship of the tongue to the incisor teeth, and temporo-mandibular 
joint dysfunction is favoured. Treatment . — After freeing the periosteum from the 
bone, an open sliding osteotomy of the ascending ramus or the body, with preser- 
vation of nerves, and wire fixation of the fragments, gives satisfactory correction of 
the deformity. If the periosteum is not freed from the bone, muscle pull on the 
original attachment causes recurrence of the deformity. 

LESIONS OF THE PALATE 

Swellings of the Palate. — (a) A tumour of the palatal mucosa or bone : (b) 
carcinoma of the maxillary antrum extending downwards (p. 476); (c) an 

alveolar abscess of the incisors (p. 466) ; (d) chronic 
infections, e.g. gumma. 

Ectopic salivary tumour (fig. 527) is a special 
problem. Though it is a pleomorphic adenoma, it 
arises from ectopic salivary tissue, tends to recur after 
removal, and may be malignant. Unlike a squamous- 
cell carcinoma of this area 
which should primarily 
be amenable to radio- 
therapy, it requires sur- 
gical ablation. The ex- 
cision must be adequate, 
and this usually means re- 
moval of adjacent palate 
and the subsequent use 
of an obturator (dental 
Fig. 527. — Ectopic salivary plate). 

tumour. A gumma is rare now- 
adays. It might be con- . 

sidered as the differential diagnosis in fig. 527 since it . Fl £' 5 2 8 . --Perforation of 

starts as a rubbery rounded swelling which ulcerates in h u e mm * rd ^dee also °thc 

the centre, with the characteristic punched-out edge. collapsed nose due to syphili- 
Bone necrosis and sequestration result in the appearance t ic destruction of the nasal 
shown in fig. 528. septum. 



Fig. 528. — Perforation of 
the hard palate due to a 
gumma. Notice also the 
collapsed nose due to syphili- 
tic destruction of the nasal 
septum. 


Perforation of the Palate. — A hole in the mid-line of the hard palate 
may be due to friction from a malfitting dental plate. Rarely nowadays is it 
the result of a gumma (fig. 528). A hole to one side of the mid-line is due to 
the bursting of an empyema through the floor of the antrum, or a palatal 
antrostomy. Treatment . — A well-fitting dental plate is all that is required. 

LESIONS OF THE LIPS 

Pigmented Lips and Buccal Mucous Mem- 
brane. — Brown pigmented spots on the lips, inside 
the cheeks, and on the palate occur in familial 
intestinal polyposis (Peutz-Jeghers syndrome). 
Addison’s disease must be excluded. 

Macrocheilia. — True macrocheilia is due to a 
lymphangioma, akin to lymphangiomatous macro- 
glossia (p. 494). Treatment is similar. Chronic 
inflammation also causes enlargement. 

t, . , Cracked Lip. — Chapping is common, and a 

c/chc upi>er ^(i)r S cra ^ in . the m j ddle of ^ lov fr 1*P» which 

Ertkin*, London.) P bleeds readily, is a frequent complaint m cold 

weather. Treatment includes the local application 
of glycerin. In chronic cases simple excision may be indicated. 

Cracks at the corners of the mouth (p. 490). 

John Law Augustine Peutz, 1886-1957. Chief Specialist for Internal Medicine, St.John's Hospital, The Hague, Holland. 
Harold Jos Jeghers, Contemporary. Professor of Internal Medicine, New Jersey College of Medicine and Dentistry, 
Jersey City, U.S.A. 

Thomas Addison , 1793-1860 . Physician Guy's Hospital London . 
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Chancre of the Lip.— A chancre on a lip (fig. 529), usually the upper, is not a 
rarity. Unlike a similar lesion on the genitals, the neighbouring lymph nodes become 
greatly enlarged. 

NEOPLASMS OF THE LIP 

Lymphangioma (macrocheilia), and cavernous hxmangioma are innocent neo- 
plasms (p. 104). 

Ectopic Salivary Tumour. — Usually it is the upper lip of a young adult male 
which is affected, the tumour commencing on one or other side at the site of the right 
or left fusion lines (Kuber Dhar Sharma). 

Carcinoma of the lip is usually seen in men between sixty and seventy 
years of age who have followed an outdoor occupation, and it has been known 
colloquially as ‘ countryman’s lip ’. Only comparatively recently has the 
importance of exposure to sunlight, wind and driving rain been stressed in 
the aetiology of this neoplasm. In particular, bright sunlight causes 
exfoliation of the lips — more especially the lower lip. Actinic cheilitis 
should be considered as a precarcinomatous condition, and 40 per cent, 
of patients with carcinoma of the lip give a history of recurrent blistering 
cheilitis. 

This is a squamous-celled carcinoma (known for short as an ‘ S.C.C.’ or an 
‘epithelioma’) which presents as a shallow ulcer (fig. 37) with or without the 
typical everted edge. Thus, any ulcer of the lip which does not readily heal 
should be viewed with suspicion and a biopsy obtained. With small lesions, 
diagnosis and treatment can be combined as an excision-biopsy. The lower 
lip is affected in 93 per cent, of cases, the upper lip in 5 per cent., and 2 per 
cent, occur at one of the angles of the mouth. Rutherford Morison was the 
first to point out that a carcinoma occurring at the angle of the mouth and 
involving both lips, however slightly, is far more malignant than the more 
usual varieties. The reason for this is that 
the angle of the mouth has a double lym- 
phatic drainage. 

Carcinoma of the lip must be distin- 
guished from Molluscum sebaceum 
(Kerato-acanthoma), described on p. 102. 

Treatment. — In its typical form (fig. 

530) the carcinoma is comparatively slow- 
growing and it is eminently curable by 
surgery or radiotherapy, the five-year sur- 
vival being 70 per cent. If the lesion is 
advanced, or has recurred after radiotherapy, adequate surgical treatment 
necessitates plastic reconstruction. 

Radiotherapy . — After confirmatory biopsy, conventional deep therapy voltage 
(250 kv.) is used. Ten doses are given over a period of two weeks to a total dose of 
5,000 r, the mouth, alveolus, and tongue being protected by lead backing. Radium 
needles or a mould may be used for buccal or commissural lesions (7,000 r in seven 
days). 

Treatment of Lymph Nodes. — Involvement of the lymph nodes 
(submental or deep cervical) is relatively late. If the nodes are mobile, the 
present practice is to perform a classical block dissection (p. 535). If the 
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nodes are fixed, or the patient is elderly and feeble, operation is contra- 
indicated. Telecobalt therapy may be of use in these circumstances. 
Careful follow-up of cases is essential. 



Fig. 531. — Method 
of avoiding inversion 
of the skin edges. 

{After T. P. Kilner.) 


THE FACE 

Wounds. — The face has an abundant blood-supply, so not only can the 
eight-hour limit for primary closure of wounds be extended to twenty-four 

hours or more, but debridement (excision of 
ragged edges, tags, and dead tissue) can be reduced 
to an absolute minimum. 

The principles of the operation of repair include: 
(a) careful examination of the wound to find out which 
layers and structures have been damaged and (b) meticu- 
lous repair of each layer. Skin sutures alone, when 
muscle layers are divided, are not enough. The mus- 
cular layer is repaired with catgut sutures. The skin 
is sutured with 3/0 or 4/0 silk or nylon on an atraumatic needle. The skin sutures 
should be passed so that their points of entrance and exit are near the margins of the 
wound, but a broad bite of the subcutis is included (fig. 531), in order to avoid in- 
version of the skin edges. 

Wounds of the face are not dressed (exposure treatment, p. 112). 

Grazing of the skin with ingraining of dirt particles is also treated by exposure 
after careful removal of all dirt, using a nail brush if necessary. 

Major wounds of the face associated with fractures (facio-maxillary injuries, 
p. 194) may appear at first sight to be in a hopeless state of mutilation. However, by 
taking time and trouble (and employing anaesthesia via an endotracheal tube or a 
tracheostomy), it is nearly always possible to effect a satisfactory repair of all layers — 
mucosa, muscle, and skin. Should a considerable portion of cheek or lip be lost, the 
skin is sewn to the mucous membrane, a plastic reconstruction being carried out 
subsequently. 


SPECIAL INFECTIONS OF THE FACE 

Boils and * Pimples 9 in the region of the c danger * (mask) area of the face 
(fig. 532) should never be squeezed, pricked, or incised, for by so doing the infection 
can reach the cavernous sinus by the venous connections (fig. 533) and cause cavernous 
sinus thrombosis (fig. 534), a fatal condition in the pre-antibiotic days. The local 



the face. 



Fig. 533. — The cavernous 
sinus and its connections. 



Fig. 534.— 
Thrombophlebitis 
of the cavernous 
sinus secondary to 
a furuncle of the 
naris. (P. Reading , 
F.R.C.S . , London .) 


treatment of boils and c pimples ’ include dressings with magnesium sulphate and 
glycerin paste, or short-wave diathermy, A broad-spectrum antibiotic is given, with 
review following the culture of any pus. Massive doses of antibiotics (e.g. 25 mega 
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penicillin daily) are commenced immediately there are any local signs or general 
symptoms (rigors) suggestive of cavernous sinus thrombosis, and they are continued 
(in reduced dosage) for a prolonged period. 

Infected Facial * Cyst * of Dental Origin. — 

Silent dental infection can be responsible for pro- 
ducing a chronic subcutaneous abscess of the face. 

Almost without exception this is diagnosed as an in- 
fected epidermoid cyst. What is even worse is that 
frequently the ‘ cyst * is excised, and a chronic dis- 
charging sinus results. When an example of such a 
condition as shown in fig. 535 presents, if there is a 
filled, apparently sound tooth in the vicinity, or a gap 
of a previous extraction (possibly a root fragment was 
not removed), the patient should be subjected to 
dental radiography. When a root abscess is the cause 
of the facial lesion, extraction of the offending tooth 
or the responsible remnant thereof will rapidly render 
other treatment of the facial lesion, other than perhaps 
a tiny incision, unnecessary. . . 


Anthrax (p. n). 
Lupus (p. 100). 
Leprosy (p. 24). 


Fig. 535. — Chronic infected 
facial ‘<pyst\ Inset, the causa- 
tive lesion, showing a chronic 
abscess attached to a root. (D. c. 
Bodenham , F.R.C.SXEdin .), Bristol.) 


NEOPLASMS OF THE FACE 


Benign and malignant neoplasms of the skin of the face are considered in 
Chapter 7 (Skin), pp. 100 to no. 




HORIZONTAL 

SEMICIRCULAR 

CANAL 


FACIAL NERVE 


THE EAR 

Now follows a brief presentation of well-known afflictions of the ear. 
The reader is referred to the appropriate text-books for fuller accounts 
pretympanic recess and descriptions of operative 

Where water collects when bathing. SUT^Cry 

^ — -s. ‘ HORIZONTAL 

n \\ \ semicircular Surgical Anatomy (fig. 536). — 

/ tj , ) ] . NAL The ear consists of four parts: (1) 

If / / Pinna, (2) External auditory canal, 

II / ( frY" , ^ U / )) facial nerve (3) Middle ear, (4) Inner ear and 

\Y rsJ V iiB -"' I ■ 1 /n i Eighth nerve track. 

\ 7 ^*2 - — . T The pinna is cartilaginous, covered 

\ ): c } /T / 7\ by stratified squamous epithelium. 

V V > ! \XvAA\ The external auditory canal is in two 

hairs sweat and parts: the outer cartilaginous half, 

ceruminous ■ x. \ which is lined by similar epithe- 

glands lium, tapers to its narrowest part 

r 11 ar di n n \ X where it joins the bony external 

auditory canal. This is lined by 
a thin stratified epithelium contain- 
eustachian tube vJa j n g n0 glands or hair follicles, and 

Fig. 536.— Diagram showing the surgical widens medially until closed off by 

anatomy of the ear. the tympanic membrane at an angle 

of 6o° to the vertical. 

The middle ear is part of the mastoid bone. Above it is the attic leading to the 


HAIRS SWEAT and 
CERUMINOUS 
GLANDS 


JUGULAR BULB 


EUSTACHIAN TUBE \J/ 

Fig. 536. — Diagram showing the surgical 
anatomy of the ear. 


The middle ear is part of the mastoid bone. Above it is the attic leading to the 
mastoid antrum and variable air cells. Below, it communicates with the nasopharynx 
via the Eustachian tube. It contains (a) part of three ossicles: malleus (handle), 
incus (anvil), and stapes (stirrup); ( b ) two muscles — tensor tympani and stapedius; 
(c) two windows— oval and round ; (d) one nerve — chorda tympani. The facial nerve 

Bartolommeo Eustachio, 1520-1574 . Professor of Anatomy , Rome. 
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traverses the superior and posterior walls. The horizontal semicircular canal lies in 
the attic. 

Congenital Abnormalities. — These are : partial or complete absence of pinna; 
partial or complete occlusion of external auditory canal; partial or complete absence of 
middle ear — the stapes is nearly always present. Treatment is surgical reconstruc- 
tion. 


EXTERNAL EAR 


Wax. — This is best removed by syringing with warm water and bicarbon- 
ate of soda solution (1 per cent.) after olive oil has been introduced for the 
previous two nights (a coffee-spoonful of oil each night massaged into each 
ear by the patient). An aural syringe with a small nozzle must be used, and 
the patient’s face watched for signs of pain. An intact drum is unlikely to 
rupture if these rules are followed. 

Foreign bodies easily become wedged in the narrow part of the meatus. 
Beads in children can be removed manually by a loop (e.g. a hairpin) or by 
syringing. 1 A general anaesthetic may be required. Flies in the ears of 
motor-cyclists are removed by syringing. 

Inflammation. — Inflammation of the external canal may be localised 
(furuncle) or widespread (external otitis). 

Furuncles are staphyloccal in origin; they produce pain, pyrexia, purulent 
discharge, periauricular swelling, and a painful pinna on movement. Treat- 
ment is by local decongestants, e.g. aluminium acetate 7 per cent, (wick or 
drops). Short-wave diathermy helps. Antibiotics are relatively useless. 

External otitis (syn. telephonist’s ear, Singapore ear) is primarily 
fungal and secondary to dandruff or athlete’s foot. Irritation, discharge, and 



Fig. 537. — Carcinoma of 
the pinna. 


minimal deafness are the symptoms — secondary 
infection introduced by scratching the ear leads to 
further discharge and pain. As vegetable oils in- 
hibit fungi, olive oil drops with a mild antiseptic 
(e.g. Aurist. Hydrarg. Nit. Dil. 2 ) are indicated. The 
primary cause, scalp or toes, must be treated at the 
same time and the ears kept dry. Mild sedation by 
Tab. Luminal 15-30 mg. (gr. £-|) may be advisable. 

Carcinoma of the Pinna (fig. 

537) is of the squamous-celled type, 
and the condition is often compara- 
tively advanced before the patient 
seeks relief. However, if treated 



early, favourable results accrue from excision of a part, or 

the whole of the pinna. Acrylic and rubber prostheses Fig 53 g 

effectively replace the lost part. Bony exostoses 

of the meatus, as 

Bony Exostoses. — Bony exostoses of the deep meatus produce seen through the 
a bizarre appearance (fig. 538). Only if the remaining chink past auroscope. 


1 Celsus (a.d. 70) recommended tying the patient on a wooden plank with the affected ear 
downwards and hitting the plank with a hammer. 

* Ung. Hydrarg. Nit. Dil. 3 G. and equal parts Ol. Olivas and Ol. Amygdali to 30 ml. 
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them is very small is removal indicated to alleviate deafness. This is a difficult 
operation and has accounted for many facial palsies. 


MIDDLE EAR 


Acute otitis media is secondary to upper respiratory infection and presents 
as a sudden, painful, deaf ear. The temperature is raised and examination 
shows a red bulging drum. 

Treatment. — In the very early cases, antibiotics are 
given. If they are used, they must be given in full 
doses for five days. Nasal decongestants (e.g. i per cent. 
Ephedrine spray) are given in all Cases. If the drum 
is full and bulging, incision (myringotomy) is necessary 
(figs. 539 and 540). Otorrhcea is treated either by dry 
mopping under direct vision with the aid of a head-lamp, 
or by gentle syringing with 
sodium bicarbonate solution 
(1 per cent.), followed by 
50 per cent, rectified spirit 
(S.V.R.) instilled freely forty- 
eight hours after myringo- 
tomy. 





Fig. 539. — Myringo- 
tomy knife. 


(a) (*) 

Fig. 540. — Myringotomy 
incision: (a) correct; (b) in- 
correct. 


Complications . — Inadequate chemotherapy causes latent mastoiditis. Un- 
resolved otitis media is likely to flare up a week or so later as acute 
mastoiditis. 


Acute Mastoiditis. — The symptoms are pain deep in the ear, periauric- 


ular swelling, pyrexia. The pinna is 
from a furuncle). Conduction deaf- 
ness is marked. 

Treatment. — Pus must be let out. 
Therefore a simple mastoidectomy is 
performed, with an adequate course 
of antibiotics in support. 

The operation entails the removal 
of the infected air-cells through a 
posterior auricular incision. The 
middle ear is not disturbed. The 
wound is drained for twenty-four 
hours. 

Complications (fig. 541) are lateral 
sinus thrombosis, extradural abscess, 
meningitis, cerebral or cerebellar 
abscess, facial palsy, and, rarely, 
labyrinthitis. 


not painful on movement (as distinct 


MENINGITIS 



Fig. 541. — The complications of acute 
mastoiditis. 


Chronic otitis media is of silent onset. First symptoms are a foul 
scanty otorrhcea with increasing deafness. Examination shows subtotal or 
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attic perforations (fig. 542) with scanty pus and 
marked conduction deafness. 

Treatment centres upon radical mastoidectomy 
with preservation of the stapes, and reconstruction 
of the tympanum (tympanoplasty) (fig. 543). 

Complications . — Conduction deafness with ossi- 
cular chain destruction, labyrinthitis (common), 
facial palsy, cerebral 


Fig. 542. — Types of per- 
foration of tympanic mem- 
brane in chronic otitis 
media. 


a 


% 


c>( 


Fig. 543. — Tympanoplasty, 
using skin. 


meningitis, cerebral 
and cerebellar ab- 
scess. A choles- 
teatoma (skinball), 
whose origin is de- 
batable, produces otorrhoea and the above complications by pressure necrosis. 
Treatment is as above, with the removal of all the lining membranes. 

Ruptured drum is due to trauma, e.g. hard slap on ear or syringing. 
There is sudden pain and deafness, with tinnitus and blood-stained discharge, 
Treatment . — Do not touch. No eardrops. See the patient daily. No 
antibiotics required except if infection has been caused by syringing. 


Otosclerosis produces bilateral conduction deafness. Common in females, it is 
often hereditary, and may be exacerbated by pregnancy. 

Treatment by hearing aid or operation — stapedectomy with polythene (or wire) 
strut and vein (or fat) graft (fig. 544). This produces improvement permanently in 
90 per cent, and it has replaced the fenestration operation. 

Secretory otitis is a non-inflammatory fluid transu- 
date into the middle ear, possibly allergic in origin. It is 
unilateral in adults. Myringotomy without anaesthetic 
releases the amber fluid and cures the deafness, though 
fluid may recollect. In children a sterile bilateral effu- 
sion may occur, but it can be a sequel of otitis media 
without myringotomy. 

Malignant Tumours. — Excluding the pinna (fig. 537), 
squamous-celled carcinoma , though uncommon, can arise 
in the middle ear or mastoid cells. There is pain and 
otorrhoea (which may be long-standing), becoming blood- 
stained. Deafness is variable. Biopsy will confirm. 
Treatment is by combined surgery and radiotherapy, but 
the prognosis is poor. 

Glomus jugulare tumours are rare but of special interest 
as they resemble carotid body tumours. Slow-growing 
and locally invasive, they are highly vascular, with nests of epithelioid cells and 
fibrous tissue. Early signs are seventh nerve palsy, pulsatile tinnitus, and free 
bleeding. Radiotherapy diminishes both size and vascularity. 


\ 1 Incus 

] / /x SPONGY BONE 

luCL 1 FIXES FOOTPLATE 


Stapes 



/ 


■if* 


V 


Fig. 544. — Otosclerosis, 
and stapedectomy, with 
polythene strut and vein 
graft. 


THE INNER EAR 

Presbyacusis. — High-tone bilateral perception deafness gradually affect- 
ing lower tones with advancing years, often associated with atherosclerosis. 
Treatment is by a hearing aid. 

Cochlear Concussion. — Hearing at 4,000 cycles per second is commonly 
affected, but if concussion is repeated daily (e.g. gunfire, road-driller, or air- 
craft pilot not using ear defender), the loss spreads up and down. Failure to 
hear the telephone bell is often the first symptom. 
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Mlni&re’s syndrome is unilateral perception deafness, intermittent 
true rotational vertigo associated with nausea, continuous tinnitus, and head- 
ache. It may be associated with hyper- or hypo-tension, intracranial lesions, 
syphilis, or disseminated sclerosis. But if all these are excluded, and laby- 
rinthine function tests show loss of function on one side, it is true Meniere’s 
disease. 

Treatment may be (a) medical— Tab. nicotinic acid 100 mg., t.d.s., 
Avomine, Stemetil, or ( b ) surgical— destruction of labyrinth by ablation or 
ultrasonics. 

Eighth nerve tumour causes perception deafness (unilateral), tinnitus, vertigo, 
severe headache, pain in malar region, and loss of the corneal reflex. A neurosurgeon 
can remove this via a posterior fossa craniotomy (fig. 496). 

Congenital Deafness. — This is due to intrauterine viral toxins in first three 
months of pregnancy (e.g. rubella, or influenza, etc.). 

Prosper Miniire , 1799-1802. Physician , Institute for the Deaf and Dumb , Paris . 
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CHAPTER 21 

THE TEETH AND GUMS. JAWS. NOSE. ORBIT 

Congenitally Absent and Supernumerary Teeth. — The third molars and upper 
second incisors may be absent. Supernumerary teeth sometimes occur in clusters. 
Characteristic misshapen teeth that are of diagnostic importance are : 

(a) Notched, peg-shaped incisors of Hutchinson, and turret molars of Moon in 
congenital syphilis (pp. 30 and 236). 

(b) Transversely-ridged teeth are not uncommon as a result of deprivation of 
vitamins C and D while enamel deposition is in progress. 

( c ) Teeth bespattered with black pits occur in persons who have habitually drunk 
water containing an excess of fluoride during childhood. 


IMPACTION OF A TOOTH 

The tooth most often to be affected in this way is the third lower molar (the * wis- 
dom * tooth). It is prevented from normal eruption by an adjacent tooth. The 
unerupted portion of the crown is overhung by a pocket or flap of the 
gum, known as an operculum, viz. -> 

where food debris collects, resulting in infection, which tends to W . a 

spread to the cheek and sometimes to W/t 
v (D the neck. Trismus 1 is often present. 

\ /andremove’ Treatment. — If trismus is severe the Mf 

\(D ^distal portion patient should be given a 
remove— general anaesthetic to release 

°of/bon ™ N the spasm of the muscles 

( of mastication and permit 

/ the insertion of a mouth- 

eu^Itor— prop. If an abscess is 

present beneath the oper- 
® culum, it is drained. 

fig. 545. — Steps in ex- When the acute symptoms 

tracting a vertically im- have subsided, the impacted p IG 54 6. —Radiograph 
pacted mandibular molar tooth should be extracted showing horizontal impaction 

tooth. (After Professor H. H. (fig» 545 )j unless one of the of third molar. (Dr. Sydney 

Stones.) molar teeth anterior to it Blackman, London.) 

is carious. Extraction of 

the carious tooth may then afford room for the impacted molar to erupt. 

In horizontal impaction (fig. 546), the second molar may be extracted first and 
the third impacted molar removed by (a) chiselling away the overlying alveolus; 
(b) dividing the tooth; (c) removing the fragments with an elevator. 


ELEVATOR— 
l ROTATE 


Fig. 545. — Steps in ex- 
tracting a vertically im- 
pacted mandibular molar 
tooth. (After Professor H. H. 
Stones .) 



Fig. 546. — Radiograph 
showing horizontal impaction 
Of third molar. (Dr. Sydney 
Blackman, London.) 


HJEMORRHAGE AFTER TOOTH EXTRACTION 

Especially in males, it is necessary to exclude haemophilia (p. 76). As a rule, 
the bleeding is not due to this cause. Often within the socket there is an open artery 
that in more accessible situations would have been ligated in the first instance. 
Quite often the bony alveolus has been fractured, and a loose fragment or a spicule of 
bone is present, either of which prevents firm clotting within the socket. 

Treatment. — Provided the blood pressure is satisfactory the patient should 
sit bolt upright. A mouth gag is placed in position, the edge of the socket is everted 
with a pair of dissecting forceps, and with another pair the cavity is mopped with suit- 


1 Trismus — Greek rptapdc « clenching. 
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able pledgets of cotton-wool. Loose bone or spicules, if present, are removed. Firm 
pressure with a pledget for a few minutes may stop the haemorrhage. Should the 
haemorrhage come from the gum margin, the flow can be arrested by a stitch passed 
through the gum on either side of the tooth socket. When the haemorrhage comes 
from the depths of the socket many dental surgeons use liquor ferri perchlor. as a 
styptic, and having packed the cavity, a small roll of gauze, upon which the patient 
bites, is placed over the socket; a Arm four- tailed bandage is applied. Snake venom 
(Stypven) is also a good local application. 

An absorbable gauze or gelatine sponge can be used in place of the wool pledget. 
A special gelatine sponge for dental use is manufactured by Allen & Hanburys Ltd. ; 
it is impregnated with 01 per cent, dequadin chloride. 

In severe or recurrent cases suture of the gum should be carried out under general 
anaesthesia. In order that the sutures do not cut out, the shaip edges of the bony 
alveolus must be removed with nibbling forceps. 


ORO-ANTRAL FISTULA 

A hole between mouth and antrum via a tooth socket is attributed to the special use 
of narrow elevators for removing the apex of a tooth (Fickfing), A small piece 
of bone will be seen attached to the apex, air will escape 
when the patient blows his nose, or a sinogram will 
confirm the diagnosis. 

Treatment. — (1) Immediate suture of the socket, and 
cover (not pack) by ribbon gauze. (2) If seen later with 
sinusitis give saline irrigations and parenteral anti- 
biotics. (3) Failure to heal in six to eight weeks requires 
the operation of inkwell inversion of freed circularly 
incised mucosa (fig. 547 inset) and cover by a long 
mucoperiostal flap (fig. 547). 



Fig. 547. — Method of clos- 
ing an oro-antral fistula. («. 
W. Fickhng , F.R.C.S . , London .) 


DENTAL CARIES 

JEtiology. — Diet . — The teeth of those Esquimaux 
who live exclusively on fish, flesh, and fowl, and of 
African pygmies who consume uncooked foods only, are 
almost free from dental caries. The incidence rises 
steeply among civilised people whose diet includes carbohydrates in highly refined 
forms, e.g. white bread. 

Acid-producing and Proteolytic Oral Bacteria . — Carbohydrate material clinging 
to the teeth is subjected to the activity of enzymes liberated by amylolytic oral bacteria : 

Lactobacillus acidophilus is found in association with caries, 
but the disease has been produced artificially by a strepto- 
coccus. A principal end-product of the breakdown of carbo- 
hydrates is lactic acid, which is capable of dissolving dental 
enamel. Once the enamel shell has been penetrated, pro- 
teolytic enzymes, generated by other bacteria, disintegrate 
dentine, which forms the bulk of the tooth (fig. 548). 

Minor enamel hypoplasia resulting from lack of vitamins, and 
possibly from fluoride deficiency in domestic water supplies, 
is a factor in producing an increased incidence of caries in 
children (Mellanby). 

Clinico-pathological Features. — Dental caries is rife 
before the age of twenty-five, particularly in early childhood 
because the deciduous teeth are vulnerable to decay. 
(Children in England on reaching school age, have an average 
In 90 per cent, of patients the caries starts in the enamel, the 
J In older people with receding gums, the caries begins in 



Fig. 548. — Sagittal 
section through an in- 
cisor tooth in situ . 


of five decayed teeth.) 
hardest tissue in the body, 
exposed cementum. 


The Stages of Dental Decay 

Stage 1 . — Erosion of the enamel is symptomless, and will almost certainly be over- 
looked unless each tooth is examined systematically with a dental probe. 

Stage 2 .< —Dissolution of dentine is also painless until it has progressed to near the 

Benjamin William Fickling , Contemporary. Dental Surgeon. St. George's Hospital \ London. 

Lady May Mellanby , Contemporary. Investigator for the Medical Research Council. London . 

s.p.s.— 30 
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pulp, when thermal changes (heat, and especially cold) and mastication of sweets 
may bring on the familiar pain (toothache). Tapping the tooth causes no pain. 

Stage 3. — Part of the crown collapses, due to undermining. The cavity is now more 
easily discernible on visual examination. In all other respects the symptoms and 
the signs are the same as those of stage 2, with the addition that pressure of debris 
in the cavity causes pain ; such pain may be referred to a sound tooth on the same 
side. 

Stage 4. — Acute Pulpitis . — Pulpitis may be acute or chronic. In acute cases the 
pain is throbbing and intermittent. Except in the early stages, thermal changes 
cause pain. Tapping the tooth is painless, but pressure of a piece of cotton-wool 
inserted into the cavity is painful. Pulpitis terminates in disintegration of the pulp. 

Untreated, acute pulpitis is liable to lead to an alveolar abscess, whereas chronic 
pulpitis is the harbinger of a periapical abscess. 

Dental Caries and the Surgical Patient. — The culmination of caries, a 
mouth full of broken teeth, stumps and tartar, increases the risk of morbidity 
from surgical procedures. Pre- and post-operatively there is a likelihood of 
stomatitis, and, in conditions leading to dehydration (c.g. intestinal obstruc- 
tion), of acute parotitis. In other cases, mastication at mealtimes will 
massage bacteria from infected roots into the blood stream, so causing 
recurrent bacteriaemia which may be detrimental to recovery from any 
operation. 

Thus, special attention must be given to oral hygiene in the pre- and post- 
operative periods. A dental opinion and the help of a dental hygienist is 
invaluable, and in non-emergencies dental extraction prior to surgery may be 
considered. This tends to delay operation by four to six weeks in order that 
the gums should be soundly healed, so dispersing all chances of bacteriaania. 

During anaesthesia, special care must be taken to prevent loosening or 
breaking of a tooth, which may be inhaled to cause collapse of a segment or 
lobe of a lung and then a lung abscess. Thus, prior to anaesthesia a note 
should be made of the state and numbers of teeth and, if possible, the patient 
should be warned that a loose tooth is in jeopardy and may require removal 
for safety. In case of a missing tooth, believed inhaled, an X-ray of the chest, 
and possibly bronchoscopy, will be required. 

ALVEOLAR ABSCESS 

While an acute alveolar abscess can occur at any age, it does so most often 
during childhood and early adult life. Abscesses in the first dentition can 

p A j occur in either jaw, while those connected 

vwlar abscess er- with the second dentition concern particularly 

oding the lateral the teeth of the lower jaw, more especially a 
plate of the alve- . , ' ’ r j 

oius. This is the molar tooth. 

most common Pathology. — As a result of acute pulpitis, 

course, because , . , . 

the roots point in the putrifymg pulp generates gases that exert 

this direction, pressure through the root canal into the 
and the lateral r . ° , , . . , 

plate is about half osseous tissue around the apex of the tooth. 

the thickness of Localised osteitis and abscess formation 

t e me p ate. (gumbojj) ensue. Almost always the abscess 

points on the labial aspect (fig. 549). One abscess to point lingually is that 

in relation to the upper lateral incisor, which gives rise to a swelling on the 
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palate (p. 456), and an abscess from an impacted wisdom tooth can burst 
through the medial wall of the alveolus and cause the dangerous Ludwig’s 
angina (submandibular 
cellulitis, p. 527). 

If early resolution is 
not brought about by 
antibiotic therapy, or if 
the abscess is not drained 
promptly and effectively, 
osteomyelitis of the jaw 
is to be expected (p. 471). 

Clinical Features. — 

The pain is dull and 
constant. Swelling of 
the cheek (fig. 550) and 
redness and cedema of the gum in the neighbourhood of the culpable tooth 
are characteristic signs. The general reaction to the infective process may be 
considerable, and a tender enlargement of the regional lymph nodes is usual. 

Diagnosis and Radiography. — Every swelling of the jaw demands a 
careful dental and radiological examination. For alveolar abscess a dental 
cause must be found — caries, an impacted ‘ wisdom ’, retained roots, or a 
dead tooth (p. 468). Only when sufficient time (ten days or more) has 
elapsed for resorption of bone to occur will rarefaction around the apex of the 
affected tooth become apparent on X-ray. 

Treatment. Drainage and Antibiotics. — Surgical principles must be 
followed. (1) An abscess must be drained. (2) Antibiotics are not used in 
place of a drainage operation: they are of value early, before pus has formed, 
i.e. in the stage of indurated cellulitis, and they are used in support of the 
drainage operation. Here penicillin is usually employed, to be changed if 
necessary when the antibiotic sensitivities of the organ- 
isms grown from the pus are known. 

Physical Agents . — Cold applications externally and hot 
intra-oral irrigations are useful adjuncts. Hot external 
poultices are avoided as they promote external pointing 
which, cosmetically, is to be avoided (fig. 551). 

Drainage of an Alveolar Abscess: 

(a) Into the Mouth . — When a cystic swelling in relation to the 
gum becomes apparent, the abscess should be opened into the 
mouth by incising the periosteum (fig. 552). If an alveolar 
abscess has been opened, ten days should elapse before the 
dental extraction. 

{b) Drainage by Extraction of the Offending Tooth . — In the 
case of the primary dentition this is an accepted and generally successful procedure. 
In the case of the second dentition gentle and proper dentistry is vital. General 
anaesthesia must be used. Rough dentistry and local anaesthesia engender osteo- 
myelitis, in spite of antibiotic cover. 

(c) Extra-oral Drainage (seldom required). — When the abscess is pointing exter- 
nally an external incision must be made, when possible in the shadow of the jaw 

Wilhebn von Ludwig, 1790-1865. Professor of Surgery and Midwifery , University of Tubingen 



Fig. 552. — Incising 
a dento-alveolar sub- 
periosteal abscess. 



Fig. 550. — Extensive Fig. 551. — Sinus follow- 

alveolar abscess. ing bursting of an alveolar 

absoess externally. 
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(fig* 553)> by making it J inch (1-3 cm.) below and parallel 
to the lower border of the mandible. 

ROOT ABSCESSES 

While an alveolar abscess is usually acute* a root abscess 
is nearly always chronic. It arises by extension of in- 
fection from the pulp through the apical canal* the 
organisms being for the most part 
staphylococci and non-haemolytic 
streptococci. As a rule there are 
no symptoms* and no visible signs 
of a root abscess* which is only 
revealed by a dental radiograph 
(fig. 554). The absence of pain* or 
sensory response to hot or cold 
stimuli means a dead tooth . If so, 
it will look grey-blue and has an 
altered per cussion note. 

Occasionally a chronic root abscess breaks its confines, and 
burrows to present externally in the form of a medial mental 
abscess, sinus (p. 472), or a facial ‘ cyst ’ (p. 459)* which respond 
to drainage by extraction of the affected tooth. 

THE GUMS 

GINGIVITIS AND PYORRHOEA ALVEOLARIS 

The periodontal membrane is the periosteum lining the tooth socket. Its fibres 
arc arranged to form a sling for the root (or roots) of a tooth in its bed of bone. 

Clinico-pathological Features. — The fundamental predisposing cause 
of these conditions is gum recession and an excessive deposit of tartar. The 
tartar pushes the gingival margin away from the teeth with the result that (a) 
the periodontal membrane is broken, (b) the gum recedes, and (c) particles of 
food accumulate between the gum and the teeth. Thus inflammation 

(gingivitis) and suppuration (pyorrhoea) en- 
sues. In gingivitis , the gums are swollen, 
spongy, and bleed readily. In pyorrhoea, pus 
can be expressed from the gingival pockets. 
Fetor oris may be extreme. The teeth 
become loose and fall out. 

Gingivitis may be associated with general 
stomatitis (p. 486), Vincent’s stomatitis 
(p. 488), or be in evidence in scurvy and 
in chronic mercurial poisoning. In chronic 
lead, and bismuth poisoning, there is a 
characteristic narrow line of blue-black dots 
on the gums near the dental margin (fig. 
555 )- 

Treatment. — Comparatively early cases 
are often benefited by regular scaling, daily 
massage of the gums with the fingers, removing debris with a wooden 
toothpick and the frequent use of an astringent mouth-wash, (e.g. ferric 



Fig. 555. — The leadline. The 
patient was a painter* and he 
was sent to the out-patient de- 
partment complaining of attacks 
of colicky abdominal pain. 



Fig. 554. — Dental 
radiograph showing 
root abscess of the 
left lower lateral 
incisor tooth. 



Fig. 553. — Incision for 
draining a large mandibu- 
lar dental abscess. 
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chloride). If this treatment is unsuccessful and the majority of the remaining 
teeth are sound, gingivectomy (see below) is advised in order to eradicate 
the periodontal pockets. 

When the condition is fully established, cure is unlikely, if not impossible, 
without extracting the teeth implicated. 

Dangers of Dental Extraction in Pyorrhoea Alveolaris . — Clearing the jaws 
of teeth is not to be undertaken lightly in cases of pyorrhoea alveolaris. 
The bacteriaemia that follows is liable to set up broncho-pneumonia, and also 
may infect any existing endocardial valvular lesion; frequently the onset of 
subacute bacterial endocarditis dates from dental extraction. Therefore 
extraction in cases of pyorrhoea alveolaris should be carried out only under 
full antibiotic cover, and the antibiotic, usually penicillin, must be continued 
for not less than three days. It is advisable for the patient to be admitted 
to hospital for this period. As a rule, the teeth should removed a few at 
a time, and if a major surgical operation — for instance, gastrectomy for 
peptic ulcer — is contemplated, the operation, when possible, should be 
postponed until the gums have healed. 


HYPERTROPHY OF THE GUMS 

Hyperplastic Gingivitis. — Usually first noticed in 
childhood, the condition persists and often progresses 
until adequately treated. The patient is a mouth 
breather, and usually has protuberant front teeth. The 
gums around the labial aspect of the upper incisors and 
their inter-dental papillae are affected most (fig. 556). 

Bleeding is frequent. On pressure, pus usually oozes 
from the gingival pockets. In some long-standing cases 
the hypertrophied gum almost buries the teeth. 

Gingivitis Gravidarum . — Consisting of granulation 
tissue, the hyperplastic ‘ tumours 9 may grow as large as 
currants and they may require cauterisation or dia- 
thermy. 

The administration of sodium phenytoin (e.g. Epanu- 
tin (Parke Davis)) in the treatment of epilepsy, leads to hyperplasia of the gums in 
susceptible individuals. 

Treatment is gingivectomy or, if a radiograph shows the bone to be hypertrophied, 
alveolectomy in addition. In advanced cases, post-operative radiotherapy should be 
given to prevent recurrence. 

Localised hypertrophy of the gum due to pressure of an ill-fitting denture is 
common. Clinically, the condition is indistinguishable from a fibrous epulis. If 
removal of the cause does not remedy matters in a fortnight, the hypertrophied area 
should be excised and examined histologically. 



Indications.- 


GINGIVECTOMY 

-(1) Hypertrophy of the gums; (2) to remove periodontal pockets 
around otherwise sound teeth. 

Operation. — Under local anaesthesia, the excess of 
gum is excised obliquely (fig. 557) on both the labial and 
the lingual sides, together with the interdental papillae. 
A cautery arrests bleeding, and a paste (zinc oxide and 
eugenol 1 is applied to the raw surface and left for a week 
to prevent granulation and to allow epithelialisation. If 
both sides are affected there are three (fortnightly) stages of removal : ( a ) both left 
sides as far as the canine teeth ; ( b ) both right sides similarly; (c) the remainder. 

1 Eugenol — an active principle extracted from oil of cloves. 



Fig. 557. — Gin- 
givectomy. The 
obliquity of the re- 
section promotes 
drainage and pre- 
vents recurrence. 
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ALVEOLBCTOMY 

Indications. — (a) Hypertrophy of gums with hypertrophy of alveolus before fitting 
dentures. ( b ) Irregularities of alveolus, e.g. after extractions, (c) Sometimes in 
cases of fibrous epulis. 

Operation.— Any remaining teeth are extracted. With a stout scalpel, an in- 
cision is made right down bone. Employing a periosteal elevator, a flap is 

raised on the labial aspect, and a similar one on the 
palatal aspect. The irregularities of the bone are 
removed with a hammer and chisel. Any excess of 
mucosa is trimmed before suturing the cut edges 
over the now level alveolus (fig. 558). 

TUMOURS OF THE ALVEOLUS (EPULIS) 

* Epulis ’ is an ancient term with no patho- 
logical significance; it merely indicates that 
there is a solid swelling ‘ situated on the 
gum There are four varieties of epulides : 

1. Granulo- 

Fig. 558. Alveolectomy. ma tous Epu- 

lis.— A mass of granulomatous tissue forms 
around a carious tooth, or at the site of irrita- 
tion by a denture, requiring extraction of the 
tooth and scraping away the granulations. A 
portion must be examined histologically. The 
granulomatous epulis of pregnancy ( Gingivitis 
Gravidarum ) is referred to on p. 469. 

2. Fibrous (fibroid) Epulis. — The com- 
monest form. It is almost always a simple 
whorled fibroma arising from the periodontal 
membrane, present under the gum. Rarely a 
soft, bluish-red, bleeding, and rapidly growing 
fibrosarcomatous type occurs (fig. 559). They all require removal of the 
adjacent tooth or teeth and resection of a wedge of bone, including the 
portion of the gum containing the growth. 

3. Giant-celled (* myeloid *) epulis is an osteoclastoma, arising peri- 
pherally in the jaw and presenting under the gum. It is soft, and the over- 
lying gum is sessile and plum-coloured from vascularity. 

Ulceration and serious haemorrhage can occur. X-rays show bone de- 
struction with ridging of the walls (pseudo-trabeculation). 

Treatment. — Curettage for small tumours, but radical excision (even 
requiring a graft for a mandible) for large tumours. 

4. Carcinomatous Epulis. — An epithelioma of the gum may start around a 
tooth, or in a socket, causing a painful, infected, and infiltrating lesion which later be- 
comes frankly fungating and ulcerating, invading bone and spreading to cervical 
lymph nodes. A biopsy must be performed to confirm the diagnosis. Treatment 
depends upon adequate resection (grafting for mandible, excision of maxilla). Radio- 
therapy may be used. 

THE JAWS 

A CLASSIFICATION OF IAW SWELLINGS 

This is merely for guidance. The epulides, by definition ‘ swellings of the 
gum,’ are excluded. 
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I. INFLAMMATORY. 

(a) Alveolar abscess. 

(b) Osteomyelitis. 


(c) Actinomycosis. 

(Not specifically of 
the jaw but related 
to it.) 


2. ODONTOMES 

(epithelial). 

(a) Dental cyst. 

(b) Dentigerous cyst. 


(c) Adamantinoma. 


3. BONE TUMOURS 

Benign. 

(a) The fibro-osseus group. 

(b) Osteoclastoma, and the 
giant-celled reparative 
granuloma. 

Malignant. 

(a) Osteosarcoma. 

(b) Carcinoma of the max- 
illary antrum (destroying 
bone). 


I. INFLAMMATORY SWELLINGS 

(a) Alveolar Abscess. — This has been des- 
cribed (p. 466). 

(b) Osteomyelitis of the Jaws. 

This can be acute, subacute, and chronic. 

Acute osteomyelitis is rare. In infants it may be a 
complication of acute specific fevers (measles or scarlet 
fever), and either the maxilla or mandible may be affected. 

In other cases infection may spread from the antrum, 
lachrymal sac, or a dental sac of the first molar tooth. If 
the maxilla is affected, puffiness of the eyelids occurs 
(fig. 560). The lateral aspect of the alveolus will be 
found swollen. A discharging sinus may be seen and 
pressure over the maxilla will cause pus to run from the 
nostril and sinus. Radiographs are of no value (Cava- 
nagh). The condition is often mistaken for dacryocystitis. 

Treatment. — Though the antrum is small, a polythene tube is introduced by 
trocar and cannula and the cavity is irrigated with normal saline twice daily, the tube 
being strapped to the cheek. Appropriate antibiotics are given for seven to ten 
days. 

Subacute Osteomyelitis. — The commonest type, it affects adults and is 
caused by the spread of apical dental infection or an alveolar abscess. The 
organism is usually the Staphylococcus aureus. For practical purposes the 
mandible is usually affected, probably because it has a single, rather tenuous 
blood supply running in the long axis of the bone, which is easily obstructed 
by infection or trauma. (The condition may follow a fractured jaw, which is 
almost invariably compound into the mouth.) Obstruction to the blood supply 
causes bone necrosis, which is the essence of osteomyelitis of the jaw. The 
maxilla is better protected by a series of vertical arteries with anastomoses. 
Injudicious extractions performed under local anaesthetic, and a poor general 
condition (anaemia and under-nutrition), are local and general factors (Wass). 

Thus osteomyelitis must be suspected if there is pain, swelling, tenderness 
after dental extraction or a treated alveolar abscess. There may be a discharg- 
ing internal or external sinus; this may relieve tension within the bone and 
so p ain is relieved. Increased tension in the dental canal compresses the 
inferior dental nerve (as well as the vessels) so numbness of the chin in 

Florence Cavanagh, Contemporary . Honorary Clinical Lecturer in Child Health , University of Manchester, 

Samuel Hall Wass, Contemporary. Surgeon, Guy* 5 Hospital, London. 



Fig. 560. — Acute 
osteomyelitis of the 

maxilla. ( Florence Cavanagh , 
F.R.C.S.(Edm .), Manchester .) 
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the distribution of the mental nerve is diagnostic. Radiological evidence 
of bone necrosis takes three weeks or longer to become evident. 

Differential Diagnosis. — Osteomyelitis must be 
distinguished from the two other jaw infections — 

r - _ v alveolar abscess (p. 466) and, in particular, actino- 

■ mycosis (p. 22). Sarcoma, though clinically 

similar, has distinct X-ray appearances. 
t^L, Treatment. — If osteomyelitis is suspected clini- 

jt§»S cally but not confirmed radiologically, weekly X- 
jj ra y S mus t be taken. As soon as bone necrosis is 
seen, operation is required to relieve tension and 
remove diseased and dead bone (sequestrum) (fig. 
561). Antibiotics are given: (a) during the wait- 
ing period, providing one is not thereby lulled 
into a false sense of security (weekly X-rays must 
continue); (b) as an aid to operative surgery. 
Bone recovery (involucrum) is poor. It occurs in young patients, but after 
middle life there is hardly any regeneration and pathological fracture may 



Fig. 561. — Osteomyelitis 
of the lower jaw shortly 
after a very large seques- 
trum had been removed. 


occur. 

Chronic Osteomyelitis. — Again the mandible is affected more often than 
the maxilla, and necrosis occurs in a number of ways. 

(i) After Apical Dental Infection, Alveolar Abscess , or Peridental Sup- 
puration . — Most patients are over fifty years of age. In 50 per cent, of cases 
dental extraction precedes the onset of symptoms. Many months may elapse 
before the patient seeks advice. X-ray will show local osteitis with sequestrum 
formation or a localised abscess (a Brodie’s abscess similar to chronic 
osteomyelitis in long bones). 

(ii) After fractures. 


(iii) Radiation and Chemical Necrosis. — Radium and irradiation necrosis, 
though seemingly non-bacterial, has a large infective element, probably due to the 
spread of apical dental infection after the vascular thrombosis caused by the irradia- 
tion of tumours in the area. There is also a danger of necrosis if extractions are per- 
formed after radiation. ‘ Phossy-jaw 9 is necrosis due to phosphorus poisoning, 
rarely seen nowadays, since the crude clement is no longer 
used in the manufacture of matches. 

Tuberculous, syphilitic, and actinomycotic necrosis 
are rare. A hole in the hard palate following a gumma is 
an example of syphilitic necrosis (p. 456). 

Treatment. — Dependent drainage gives the best 
results. A suitable incision is made beneath the 
mandible, and a trough is chiselled in the bone, 
any sequestrum present being removed. The wound 
is left open and packed lightly with petroleum jelly 
gauze. Appropriate antibiotics are given. 

Median mental sinus (fig. 562) is a clinical entity which 
is often diagnosed and treated incorrectly. It is produced by a periodontal abscess 
when pus has tracked between the two halves of the lower jaw to the point of 
the chin. The patient has a discharging sinus on, or less frequently just below the 
chin, but always in the mid-line. He usually states that it has been scraped and 



Fig. 562. — Median 
mental sinus. 


Sir Benjamin Brodie , 1783-1862. Surgeon , St. George* s Hospital , London. 
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packed many times. A radiograph of the bone in the immediate neighbourhood 
reveals no abnormality, but a radiograph of the lower incisor teeth, which on clinical 
examination often appear to be sound, shows areas of rarefaction around the roots. 
After extraction of the affected teeth, the sinus heals within a fortnight. 

(c) Actinomycosis 

The cervico-facial type of actinomycosis (swelling of the soft tissues, p. 22) 
has clinical similarities to osteomyelitis of the mandible and must be con- 
sidered in the differential diagnosis of inflammatory swellings of the jaw. There 
is swelling of the soft tissues with sinuses, with or without pain. The sw elling 
is more brawny than in osteomyelitis, and the skin is bluish. External 
sinuses are common, being uncommon in osteomyelitis. '* Sulphur granules * 
may be seen in the discharge from the sinuses, but their absence, and the 
inability to grow the streptothrix actinomyces does not rule out this diagnosis. 
In fact, such a swelling with persistent negative X-ray appearances of the jaw, 
is considered to be actinomycosis and treated accordingly (p. 23). 

a. THE ODONTOMES 

Odontomes are cysts, tooth malformations, or tumours arising from the 
epithelial or mesothelial elements of the teeth, or sometimes from both. 
Only the three epithelial odontomes are common and important: (a) Dental 
cyst, (b) Dentigerous cyst, (c) Adamantinoma. 

(a) Dental cyst occurs in connection with the root of a normally 
erupted, but chronically infected, usually pulpless, tooth, viz. : — »■ 
Epithelial cells, believed to be derived from the enamel-organ, pro- 
liferate and degenerate, forming a cyst. The cyst enlarges, 

causing expansion of the alveolus (fig. 
563), and eventually most of the epi- 
thelial lining disappears. These cysts, 
which can appear at any age, are more 
frequent in the upper jaw, and when they 
attain a large size they encroach upon 
the antra or the nasal fossae, but rarely 
open into these cavities. Usually the 
fluid in the cyst is clear, and it often 
contains cholesterol crystals ; as a rule it 
is sterile, but secondary infection can 
occur. When not infected, the condition 
is painless. 

(b) Dentigerous cyst (syn. follicular 
odontome) arises, usually in young adults, 
in connection with a non-erupted permanent tooth. The swelling consists 
of a cyst containing a tooth, most commonly an upper or a lower third 
molar, often well developed except for a truncated root, 
lying obliquely in a cavity filled with viscid fluid, viz: — > 

These cysts expand the outer table of the jaw even to 
causing egg-shell crackling. The stronger inner table 
prevents pathological fracture. Ridges of bone on the 
side walls cause a pseudo-trabecular or a soap-bubble appearance on X-ray. 




Fig. 563.— -Dental (root) cyst ex- 
panding the alveolus. Inset, the 
radiograph. 
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Treatment of Dental and Dentigerous Cysts. — The essential point in the opera- 
tive treatment is the excision of the whole epithelial lining of the cyst. After pre- 
operative dental hygiene, treatment of caries etc., cysts in the upper jaw or small cysts 
in the lower jaw are exposed through an intra-oral approach to the outer table by 

raising a muco-periosteal flap. An external ap- 
proach is used for a large mandibular cyst. After 
excision the bone cavity is obliterated by a soft 
tissue ‘ push-in % or with bone chips, and the 
wound is sutured. 

Naso-palatine Cyst (fig. 564). — A rare cyst, 
arising in connection with the nasopalatine canal 
and not with incisor teeth, which need not be 
sacrificed (Roper-Hall). 

(c) Adamantinoma feyw. multilocular cystic 
disease; ameloblastoma) is an epithelial tumour 
possibly arising from ameloblasts (enamel-forming 
cells). It is more common in coloured races. It behaves pathologically and looks 
histologically like a basal-celled carcinoma (p. 106). (Willis believes it arises 
from the ectodermal epithelium of the stomadseum.) Unlike the other two 
odontomes just described, it is a locally invasive solid tumour, but undergoing 
multicentric cystic degeneration. Some of the loculi are 
separated by true bony trabeculae. An adamantinoma 
will recur if simply curetted, but it does not metastasise to 
lymph nodes. It usually occurs in the third decade, nearly 
always affecting the mandible causing expansion, mostly of 
the outer table in the region of the molar teeth (fig. 565). It 
rarely causes pain. The cystic degeneration leads to areas 

of softening or egg- 
shell crackling. 

An X-ray shows 
large loculi, but also 
has a fine honey-comb 
appearance which is 
characteristic and dis- 
tinguishes it from 
some dentigerous 
cysts or an osteoclas- 
toma (fig. 566). 

Treatment. — 

Evacuation and curettage of the cysts is fol- 
lowed invariably by recurrence. X-ray or 
radium therapy is without permanent value. 
Therefore resection of that portion of the jaw 
bearing the tumour, together with a margin of 
healthy bone, is essential. Before this is un- 
dertaken provision should be made for retention of the remaining portions of the bone 
in normal relationship by means of dental fixation. Provided no recurrence takes place, 
after an interval of several months the mandibular defect can be bridged with a 
bone graft. 

3. BONE TUMOURS OF THE JAWS (BENIGN) 

(a). The Fibro-osseus Group. — The jaws are membrane bones; there is 
no cartilage. The c tumours ’ of this group are composed of varying pro- 
portions of fibrous tissue and bone, being hard if mainly bone, softer, if 
fibrous tissue, while myxomatous degeneration causes softening in parts. 
The condition can be localised or diffuse. Thus the variety of types and 
their descriptive names are legion. For example, a mainly fibrous tumour 
is called Monostotic fibrous dysplasia if localised, or Polyostotic fibrous 
dysplasia if diffuse. If solely of bone and localised, it is an Ivory osteoma 

Harry Thomas Roper-Hall , Contemporary. Dental Surgeon , Birmingham and Midland Eye Hospital. 

Rupert Allan Willis , Contemporary. Research Fellow in Pathology » University of Leeds . 



Fig. 566. — X-ray of adamantinoma 
(large loculi and small honey-combing) . 
(H. S. Wass, F.R.C.S., London.) 



Fig. 565. — Adaman- 
tinoma of the mandible. 
(A. H. Lendon , F.R.C.S. 
Adelaide.) 



Fig. 564. — Naso-palatine cyst. 
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(fig. 567) or Leontiasis ossea (p. 249) if diffuse. Radiological appearances 
vary between uniform sclerosis and irregular mottling. 


The cause is obscure. Dental sepsis was once thought responsible (Leontiasis 
Ossea being due to a creeping periostitis). The behaviour of the ‘ tumours * is 
unlike that of a true neoplasm, for they appear in the first or 
second decade and usually stop growing when the individual 
is fully grown. Thus Wass believes that they are aberrations 
of ossification in membrane. When growth has finished, the 
unsightly swellings of small local lesions 
can be removed under antibiotic cover. 




Fig. 567. — Ivory 
osteoma of the left 
maxilla. The tumour 
has been growing 
slowly for eight years. 


Paget’s Disease of the Jaws (fig. 

568). — This condition can be part of a 
generalised Paget’s disease, or confined 
mainly to the jaws. It may be confused 
with that diffuse bony variety of the 
fibro-osseus group, leontiasis ossea, but 
it occurs in older people, pain is often 
present, other bones are affected, and the 
radiological appearances of the teeth (if 
there are any) show apical club-shaped 
swellings (cementosis). As the need 

arises the alveolus and, if necessary, the anterior surface of the 
maxilla, is reduced in size by chiselling away the excessive bone 
formation. 

Complication. — Sarcoma develops more often than is the 
case in other bones affected with Paget’s disease. 

( b ) Osteoclastoma and Giant-celled Reparative Gran- 
uloma. — Both these conditions are rare. Osteoclastoma , be- 
sides occurring under the gum as a myeloid epulis (p. 257), can 
expand bone, though Wass encountered only one instance (in the maxilla) out of 350 
jaw tumours. 

Giant-celled reparative granuloma is often mistaken for an osteoclastoma 
(Jaffe). The lesion appears to be related to the occurrence of a haemorrhage within 
the bone marrow. Somewhat rare, it occurs more frequently in females than in males, 
and nearly always between the ages of ten and twenty- 
five years, whereas a bona fide giant-celled tumour 
appears in patients between twenty-five and forty years 
of age. The lesion causes a painless swelling of the 
jaw, situated much more frequently in the mandible 
than in the maxilla. 


Fig. 568. — Pag- 
et’s disease of the 
maxillae. After 
partial resection of 
both upper jaws 
the patient emi- 
grated to New 
Zealand. 



Fig. 
showing 


Radiography. — There is a rounded or oval area 
of radio-translucency (fig. 569). The granuloma thins 
and expands, but does not perforate the cortex. 

Pathology. — Multinuclear cells are small, sparse, 
and distributed unevenly. Histologically it is difficult 
or impossible to distinguish this lesion from the so- 
called brown tumour of hyperparathyroidism. 

Differential Diagnosis. — Hyperparathyroidism 
should be excluded by ascertaining the serum calcium 
level and by radiography of other parts of the skeleton 
(p. 571). It is also important to exclude an adam- 
antinoma (p. 474), for the treatment of the latter 

condition must be more radical. At operation a giant-celled granuloma will be found 
to consist of opaque, semi-solid, dark red material, whereas an adamantinoma is filled 
with transparent fluid or jelly. 

Treatment. — The treatment of choice is thorough curettage through an external 
incision without opening the bone cavity into the mouth. Should the condition recur, 
hyperparathyroidism must again be excluded. 

Sir James Paget*, 1814-1899. Surgeon* St. Bartholomew's Hospital, tendon. 

Henry L. Jaffe, Contemporary . Consultant Pathologist, Hospital for Joint Diseases, New York, U.S.A. 


569. — Radiograph 
a giant-celled re- 
parative granuloma of the 
mandible. (Dr. H. L. Jaffe, 
New York.) 


476 


A SHORT PRACTICE OF SURGERY 


3. TUMOURS OF THE JAWS (MALIGNANT) 

Mali gnan t Neoplasms of the Maxilla. — The clinical diagnosis of 
‘ malignan t upper jaw ’ embraces a number of pathological conditions. 

(a) Osteogenic sarcoma is usually of the round-celled variety ; rarely it is a highly 
differentiated fibro-myxochondro-sarcoma. 

(b) Columnar-celled carcinoma — of the maxillary antrum (fig. 571). 

(c) Squamous-celled carcinoma — derived from the epithelium overlying the 
hard palate, from a tooth socket, or from the gum. 

(d) Invasion of the maxilla by a sarcoma of the ethmoid. 

(e) Malignant Lymphoma of Africa (Burkitt Tumour) (p. 158). 

(a) Osteogenic Sarcoma. — While neither sex nor any age is exempt, 
this disease has a curious predilection for women about die age of forty 
(fig. 570). When of the periosteal variety — and this is the more usual — it is 
the anterior aspect of the jaw which is maximally affected, but the condition 
soon shows itself on the inferior or palatal wall as well. Pain, nasal 
obstruction, and epiphora 1 usually occur late in the disease. 

(b) Carcinoma commencing in the maxillary antrum is much more 
frequent than the foregoing, and the age incidence of this group is similar to 
that of carcinomas elsewhere. These neoplasms are divided about equally 
between the sexes, and most cases are associated with secondary infection 
of the nasal sinuses. Growths that originate on the floor of the antrum 
frequently cause pain in the teeth, and a dental surgeon is consulted, 
but without relief of the pain; however, pain usually results in a comparatively 
early diagnosis. A foul, purulent and blood-stained discharge from the nose 
is common. Free bleeding associated with antral puncture should always 

suggest the possibility of car- 
cinoma of the antrum. The 
main clinical features vary in 
accordance with the direction 
in which the tumour spreads : 

If posteriorly, there is little if 
any alteration in contour of the 
face. 

If the medial wall is implicated, 
there will be nasal obstruction and 
epiphora. 

If the antero-lateral wall is in- 
volved, there will be evident 
swelling of the face (fig. 571). 

If the floor of theantrum is trans- 
gressed, the hard palate will bulge. 

If the roof is invaded, there will be proptosis and diplopia. 

Metastasis occurs relatively late, the upper jugular lymph nodes being the 
first to be affected, giving rise to a swelling beneath the angle of the jaw. 
A third of the cases have metastases when they are first seen. 

Radiography. — In the early stages there is opacity and increase in size of 
the antrum. Later decalcification of the bony walls is visible. 

1 Epiphora — Greek, i^opd *= overflow. An abnormal overflow of tears down the cheek 
usually due to obstruction of the lachrymal duct. 



Fig. 570. — Sarcoma 
of the left maxilla. ( The 
late J . A. C. Macewen, 
Glasgow.) 



Fig. 571. — Carcinoma 
commencing in the max- 
illary antrum. 



JAWS 


Biopsy. — All nasal polypi should be submitted to microscopical examina- 
tion. Unfortunately cases in which polypi are present are comparatively few. 
Fragments of the neoplasm may be washed out by antral lavage and solid 
matter, after centrifuging, should be examined microscopically. As a rule, a 
diagnostic Caldwell-Luc operation (p. 479) is necessary to obtain biopsy 
material, and as histological examination is a cardinal step in diagnosis, no 
effort should be spared in obtaining a representative specimen. 

Treatment. — Collaboration between 

surgeon and radiotherapist is essential. 

Combined Irradiation and Con- 
servative Surgery for Carcinoma of the 
Maxilla. — In several clinics the following 
plan is adopted: 

(a) A course of high-voltage irradiation 
or gamma rays from a teleradium unit is 
given. 

( b ) Six to eight weeks after the conclu- Fig. 572.— iPalatal antrostomy. 

sion of the irradiation, by which time the (Aft " c • p - w ‘ ho ”- p r c.s., London .) 

inflammatory reaction has abated, palatal antrostomy (fig. 572) is performed. 
The purpose is to remove any residual irradiated growth and to discover 
whether and where any viable malignant tissue remains by taking a series of 
geographic biopsies. It also allows easy follow-up inspection of the cavity. 

The plate of bone forming the antro-nasal wall is nibbled away. The inferior and 
middle turbinate bones and the tissue involved in the growth are removed with a 

diathermy needle, if possible in one piece; doubtful 
areas are coagulated. A pack or plastic obturator is in- 
serted. The patient is given antibiotic therapy for a week. 

(c) In 30 per cent, of cases the tissue removed 
shows no evidence of malignancy, and nothing 
more is required. When the tissue removed at 
operation shows evidence of active malignancy a 
hollow plastic applicator, made by a dental surgeon, 
is filled with wax and drilled so as to take radium 
tubes. In this way further irradiation is given. 
If the post-ethmoidal or sphenoidal regions are 

Fig 573 —Trotter’s in- involved, radium needles are inserted directly into 
cision for removal of the those areas. 

upper jaw. Oedema of the A block dissection of the neck is undertaken 

lower eyelid is avoided by \ 

carrying the incision through if lymph nodes are palpable (p. 535). 

fiSE? tZSSFJZ « A permanent obturator bearing teeth is 
the orbital margin inside the fitted at least three 

iid, and thence as shown mon ths after opera- 
avoiding the outer canthus. r 

tion. — 


Fig. 573. — Trotter’s in- 
cision for removal of the 
upper jaw. Oedema of the 
lower eyelid is avoided by 
carrying the incision through 
the eyelid just outside the 
punctual lacrymale, along 
the orbital margin inside the 
lid, and thence as shown 
avoiding the outer canthus. 


„ . . ^ . Fig. 574. — Fergusson’s lion 

Excision of the Maxilla. — Even in the pre- forceps, 

anaesthetic days complete excision of the upper jaw 

(fig. 573) was practised. It was for this purpose that Fergusson invented lion forceps 
(fig. 574). Since the introduction of intratracheal anaesthesia the operative mortality 

Wilfred Trotter, 1872-1939. Surgeon, University College Hospital, London. .... 

Sir William Fergusson , 1808-1877. Surgeon , Royal Infirmary, Edinburgh , later Professor of Surgery , King's 
College Hospital, London. Performed 134 cleft-palate operations tvuh only five failures. 
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is low. There is surprisingly little deformity after this formidable operation, especially 
if a prosthesis is constructed by a dental expert as soon as the wound has granulated. 
Such treatment offers hope of a cure (fig. 575). Whether surgical excision should pre- 
cede or follow irradiation is still undecided, as comparable 
results are obtained by either method (Maxwell Ellis). 

If recurrences occur they may be treated by dia- 
thermy excision, intracavity irradiation or infusion 
with cytotoxic drugs (p. 631). The overall five- 
year survival rate is 35 to 50 per cent. 

MALIGNANT NEOPLASMS OF THE MANDIBLE 

The mandible is rarely the site of a primary 
malignant neoplasm or of a metastasis. However, 
rather frequently it becomes directly involved by 
an advancing primary carcinoma of the tongue or 
of the floor of the mouth. Sometimes an ad- 
vanced carcinoma of the lip spreads to this bone 
through the mental foramen. A third method of 
neoplastic involvement is occasioned by the relation 
of the facial lymph node which lies in juxtaposition to the mandible near 
the groove on this bone for the facial artery. Should this inconstant node 
be the seat of a secondary deposit, it tends to invade the mandible. 

Treatment. — So regularly does irradiation cause necrosis of the mandible, 
that when the bone is involved by growth, it is usually necessary to resect 
a portion or perform hemi-mandibulectomy. If the chin itself can be spared, 
gross deformity is avoided. 

SARCOMA OF THE ETHMOID 

Sarcoma of the ethmoid is rare. As it expands it widens the space between the 
orbits and flattens the nasal bones, producing that clinical entity, the ‘ frog-faced man \ 
Still later the superior maxillae are invaded. 

Treatment. — The treatment by combined irradiation and operation does not differ 
in principle from that described for carcinoma of the maxillary antrum. When the 
air sinus is infected, drainage is essential before irradiation is commenced. 

INFECTION OF THE MAXILLARY ANTRUM 

Surgical Anatomy. — The maxillary antrum (of Highmore) is rudimentary at 
birth and attains full development by the age of twelve years. Lined with ciliated 
epithelium, it communicates with the middle meatus of the nose by a small ostium 
situated high on its medial wall (fig. 576). The apices 
of the roots of the second premolar and the first and 
second molar teeth are in close apposition to the floor 
of the antrum being separated only by periosteum and 
mucous membrane. Rarely, the first premolar and 
the canine teeth are related similarly. 

Maxillary sinusitis may be unilateral or, 
much less frequently, bilateral. Infection occurs 
as an extension from the nose. One epidemic 
of acute respiratory infection (common ‘ cold ’) Fia 576 ._ Corona i action of 
brings as an aftermath many cases of infection the maxillary antrum. 

Maxwell Philip Ellis , Contemporary. Surgeon, Royal National Throat, Nose and Ear Hospital , London. 

Nathaniel Htghmore, Practised at Sherborne, Dorsetshire . Wrote a treatise on anatomy . 




Fig. 575. — Patient two 
years after excision of the 
upper jaw and the eyeball 
for a carcinoma arising 
from the antrum and in- 
vading the orbit. Three 
years later he was at work 
as a night watchman. 
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of the accessory nasal sinuses, of which the maxillary antrum always heads the 
list ; while another epidemic, in all other respects similar, is free from this 
complication. A less frequent cause is penetration of the floor of the antrum 
by bacteria from a periodontal abscess connected with a carious tooth of the 
anatomical variety described above. 

Acute Empyema Antri. — As a rule the general symptoms are severe, 
especially when the pus is confined by occlusion of the natural ostium. 
Pain and tenderness are present over the affected maxilla ; sometimes the 
pain is referred along one of the divisions of the trigeminal nerve. Fre- 
quently the affected side of the face is swollen and the lower eyelid is suffused. 
Breathing through the nostril on the side of the lesion is impaired and often 
obstructed. If the ostium is patent, which is unusual in acute cases, a flow 
of pus can be obtained when the head is held downwards and forwards with 
the affected side uppermost. 

Transillumination of the antrum and a radiograph (fig.; 577) are likely to 
reveal a relative opacity of the affected antrum. 

Treatment. — This includes bed rest, analgesics, Ephedrine 1 per cent, in 
saline by a nebulizer, menthol inhalations, and systemic chemotherapy if the 
temperature is over ioo°F. Puncturing the antrum is for diagnostic and 
therapeutic purposes. An antral trocar and cannula punctures the antrum 



Fig. 577. — Radiograph showing pus Fig. 578. — Pus exuding from beneath 

in the right antrum of Highmore. the middle turbinate. 

beneath the inferior turbinate bone after application of surface anaesthesia. 
Pus is aspirated and a washout performed with normal saline. Ultra- 
shortwave diathermy is helpful in some cases. 

Chronic Empyema Antri. — Pain and swelling are often absent, and 
frequently the only symptom is an intermittent flow of pus from the nostril 
on the affected side. When the ostium is patent, the information gained by 
an examination with a nasal speculum may be diagnostic (fig. 578). 

Treatment. — Purulent maxillary sinusitis not responding to three weeks’ 
trial of irrigation warrants adequate drainage: 

Caldwell-Luc Operation. — This is a good standard procedure, though not ad- 
vocated in children as dentition may be affected. Under general anaesthesia, with 
oral intubation and packing, an intra-oral incision one inch long is made in the bucco- 
labial sulcus, centred over the canine fossa. The muco-periosteum is elevated and a 
gouge is used to make an opening about half an inch in size through the anterior wall 
of the antrum. All the mucous membrane is removed with Luc’s forceps (fig. 579 ) 

George Walter Caldwell, 1834-1918. Practised otorhinolaryngology in New York, San Francisco and Lot Angeles. 
Hsnri Luc, 1 86t~182f Otolaryngologist , Paris, His clinic was vtsited by o tor htnolaryngologxsts from all countries. 
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and any diseased ethmoid cells can be exenterated. An intranasal antrostomy com- 
pletes the procedure, allowing post-operative washouts. 

Intranasal Antrostomy is performed in children in order to avoid affecting 
dentition, and as an operation of compromise in some patients with recurrent sinusitis. 
Under a general anaesthetic, a piece of the medial wall of the antrum is removed to 
allow drainage into the nose. 

Nasal Polypi. — -Nasal polypi (oedematous ethmoid sinus mucosa) are 
usually multiple and are found prolapsing from the ethmoid cells in the region 
of the middle turbinate (fig. 576), and are recognised by their glistening 
gelatinous appearance when light is focused upon them. 

They are practically confined to adults, and patients complain of nasal 
obstruction, nasal discharge, and some loss of smell. Many of the sufferers 
are allergic to dusts and pollens that initiate in them attacks of sneezing and 
acute rhinitis. 

Treatment. — Nasal polypi together with pieces of carious ethmoid are 
removed under surface anaesthesia with Luc’s forceps (fig. 579). If sinusitis 
is present the underlying cause must be eradicated also. 

, Antihistamines should be used 

a f ter removal, since recurrence is 

^■1-1^ common. 


Fig. 579. — Luc’s ethmoidal forceps. 


' W EPISTAXIS 

Source and Cause of the Bleed- 
^ ) ing. — The bleeding may be arterial or 

Fig. 579. — Luc’s ethmoidal forceps. vcnou » V In 90 per cent, of cases it 

comes from a plexus of veins (some- 
times varicose) situated in Little’s area (fig. 580) on the antero-inferior portion of 
the septum. The most frequent cause is nose-picking — 

epistaxis digitorum. Other causes include trauma, nasal \ % 

infection, neoplasms, hypertension, blood dyscrasias, 

acute specific fevers, nephritis and uraemia. 'Jt 

Treatment. — Sit the patient up so that blood does not ^ 

run down the throat. Blow nose to remove clots. Pinch \#/ 

the nose for ten minutes. An ice-pack applied to the K/ ^ 

nose may be helpful. Jtk \ 

Sedation with morphine and admission to hospital are , Wf Jjf 

necessary if bleeding is uncontrolled. Blood transfusion 
may be required. If the patient is hypertensive, some loss \[m 

of blood is beneficial. N ^ 

Cauterising the bleeding-point with trichloracetic Fig g0 __ Little » s area 
acid, 50 per cent., or electric cautery, is undertaken if the 0 

bleeding-point can be seen. 

Packing: Anterior Packing . — After anaesthetising the mucous membrane with 
4 per cent, xylocaine, ribbon gauze saturated in liquid 
§H A l paraffin is inserted so as to fill the nasal cavity, and if the 

|1|, LJ bleeding is from the septum the nasal cavity of the opposite 

7V - side is packed also. Penicillin is administered to combat 

/ Posterior Packing . — The insertion of a cone-shaped 

__ Jr gauze tampon (fig. 581), moistened with liquid paraffin 
i ! * s t ^ ie . most satisfactory method because it minimises 

m Mhr**' I complications (e.g. haemotympanum) . The pack can be 

- i left in for five days if an antibiotic is administered. 

Fig. 581. — Method of Arterial Ligation. — When the above methods fail, or 

inserting a posterior nasal profuse haemorrhage recurs and it is likely that the 
tampon (Dickie’s method). source of the bleeding is more posterior, ligation of the 


Fig. 580. — Little’s area. 


Fig. 581 . — Method of 
inserting a posterior nasal 
tampon (Dickie’s method) . 
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anterior ethmoidal artery in the orbit is indicated, particularly in traumatic cases 
fig. 582). Trans-antral ligation of the internal maxillary artery, and ligation of the 
external carotid artery are other methods which are sometimes called upon. 

DEFLECTED NASAL SEPTUM 

Although the majority of adults do not have a completely 
straight septum, it is only the grosser deflections causing 
symptoms which require correction. Septal deformities 
arc caused either by trauma or by disproportionate growth 
during development. They may produce nasal obstruction 
or headaches in the region of the nasion. 

The submucous resection (S.M.R.) operation consists of 
the removal of cartilaginous and bony spurs from between 
the two coverings of mucoperichondrium and muco- 
pcriosteum. This allows the septum to take a more mid- 
line position. 

Nasal Bone Fractures (p. 195). 

CYSTS ABOUT THE ORBIT 

From the point of view of clinical surgery it is convenient to group to- 
gether certain conditions which have but one point in common — they form 

cystic swellings in the neighbourhood of the orbital 
margin. Passing latero-medially the following cystic 
swellings can be recognised : 

1. External Angular Dermoid. — This is per- 
haps the most common situation for a dermoid 
cyst (fig. 583), and its position is so constant that 
it allows the diagnosis to be made with irrefutable 
accuracy. In the course of time, by constant pres- 
sure, the cyst causes a depression in the bone on 
which it lies. Some external angular dermoid cysts 
are dumb-bell-shaped, with the deeper component 
lying within the orbit. Like the superficial, the 
deeper component causes decalcification of the bone on which it lies (the 
orbital plate of the frontal bone), so that this thin plate becomes eroded and 
the cyst comes to lie against the dura, to which it becomes varyingly adherent. 
The treatment is excision. 

2. Meibomian cyst usually occurs in the upper eyelid (fig. 584). It is 
due to a staphylococcal infection of a Meibomian gland, the swelling mainly 
being retained Meibomian secretion. It must be distinguished from a 




Fig. 582. — Incision for 
(he approach to the an- 
terior ethmoidal artery. 



Fig. 584. — A Meibomian cyst. Fig. 585. — Hordeolum (stye). 


hordeolum (stye) (fig. 585), which is due to infection of an eyelash follicle. 
The treatment consists in making an incision into the cyst from its con- 
junctival aspect, at right angles to the margin of the lid, and scraping out the 
sac wall with a small sharp curette. 

Heinrich Meibom , 1638-1700. Professor of Medicine , Helmstadt. Resigned the Chan for that of History and 
Poetic Art. 


s.p.s. — 31 
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3. Mucocele of the lachrymal sac (fig. 586) is the result of lachrymal 
obstruction with distension of the sac and secondary infection (dacryo- 
cystitis). The treatment consists in washing out the 
sac by means of a lachrymal syringe and removing the 
cause of the obstruction. 

4. Cyst over the Root of the Nose. — If the 
swelling is beneath the skin 
and does not empty with 
pressure, it is almost 
certainly a dermoid cyst 
(fig. 587). If it can be made 
to empty, a meningocele is 
probable, but a sinus peri- 
cranii, connected with one 
venous sinuses, must also 
consideration. Especially 
not strictly median, the 



Fig. 586. — A muco- 
cele of the lachrymal 
sac. (Dr. Peter Hansell \ Lon- 
don.) 



of the intracranial 
receive due diagnostic 
when the swelling is 


Fig. 587. — Dermoid 
cyst at the root of the 


possibility of a mucocele of the frontal sinus or ethmoidal cells should be 
borne in mind. 


TUMOURS OF THE ORBIT 

Tumours of the orbit are primary or secondary. The principal primary 
tumours are : 

1. Osteoma. — It will be recalled that ivory osteomata grow from membrane bones ; 
in the orbit particularly from the lachrymal bone. 

2. Mixed Tumour (occasionally a carcinoma) of the lachrymal gland (fig, 588). 



Fig. 588. — Mixed tumour 
of the lachrymal gland. ( Professor 
Charles Saint 9 Cape Town.) 



Fig. 589. — Glioma of 
the optic chiasma. (J. Min- 
ton , F.R.C.S., London.) 



Fig. 590. — Sarcoma of the 

orbit. (Professor A. A. McConnell t 
Dublin.) 


3. Glioma (Astrocytoma) of the optic chiasma (fig. 589) or, rarely, of the optic 
nerve. 

4. Sarcoma (fig. 590). 

Clinical Features. — Proptosis is the cardinal symptom. The eye is seldom 
pushed directly forward except when the tumour is growing from the optic nerve or 
its sheath. Visual disturbances are complained of, and the lids are prone to become 
oedematous. In advanced cases the cornea becomes inflamed (keratitis) or ulcerated 
because it is unduly exposed. 

Treatment is excision when practicable, followed, in the case of the malignant 
tumours, by irradiation. 






ORBIT 


483 

Secondary tumours of the orbit are uncommon. A well-known example is a 
metastasis from a neuroblastoma of the adrenal gland (p. 584). Frequently the 
orbit is invaded by a primary carcinoma of the antrum* by a very advanced rodent 
ulcer, and also by a carcinoma of the ethmoid. 


INTRA-OCULAR TUMOURS 


/Occurring in Children = Retinoblastoma 
^Occurring in Adults *= Melanoma 


Retinoblastoma originates in foetal undifferentiated retinal cells that tend, in 
the tumour, to imitate rods and cones. Most retinoblastomas are unilateral and 
sporadic, but in 4 per cent, of cases the affliction is transmitted to the offspring. 
When retinoblastoma is transmitted by a parent with one h<Wthy eye, both eyes of 
the offspring commonly show the lesions (Sorsby). Doubtless present in very 
early infancy, a retinoblastoma remains latent until the age of about two years, when 
it grows rapidly ; very few cases occur after the age of six. In 25 per cent, of cases 
the tumour is bilateral. As a rule the neoplasm arises in thfe posterior third of the 
retina, and tends to grow into the optic nerve. Metastases bccur, but not so early 
as in cases of intra-ocular melanoma ; usually they are located in the cranial bones and 
the lungs. The parents may bring the child for advice became they notice the baby 
has a dilated pupil and peculiar fi cat’s-eye ’ reflections in the affected eye. Later 
proptosis occurs, and early blindness is the rule. Untreated, this highly malignant 
tumour soon breaks down and bleeds. When increased intra-ocular pressure occurs 
in a child, the pressure is distributed equally in all directions and the sclera and 
cornea bulge, producing what is known as 4 buphthalmos * (ox eye). If the diagnosis 
can be made reasonably early, the treatment is excision of the eye with as much of the 
optic nerve as possible, followed by deep X-ray therapy. Because of intracranial 
extension along the optic nerve, recurrence after enucleation occurs in about 50 per 
cent, of cases, in which event death results usually within a year. If the patient is 
free from recurrence for four years, a permanent cure is practically certain. 

Melanoma is the most important intra-ocular tumour of adults. Usually 
it originates in the posterior part of the choroid, but it may arise in the 


ciliary body or the iris. Always unilateral, it 
grows as a disc-like mass until it breaks through 
the elastic membrane covering the choroid, when 
it spreads beneath the retina in a mushroom-like 
manner, often causing retinal detachment. Very 
occasionally a melanoma of the eye remains 
small and seemingly benign, but most of these 
tumours are highly malignant. Malignant intra- 
ocular melanoma shows comparatively little 
tendency to spread into the orbit, but metastases 
are carried especially to the liver (fig. 591) where 
they sometimes grow to an immense size, even 
weighing 20 lb. (9 Kg.). The patient is nearly al- 
ways between forty-five and sixty years of age. 



Fig. 591. — Section of liver 
showing secondary melanoma. 
The primary growth was 
intra-ocular. 

When present, a charac- 


teristic early symptom is a fixed black spot in the visual field, but the most 
frequent symptoms are those of retinal detachment. There is no pain until 
secondary glaucoma has set in, by which time the tumour has reached a con- 
siderable size. If the globe is removed early in the course of the disease, 
dissemination may be limited, but rarely is the expectation of life more than 
three years. Sometimes, after early diagnosis and excision of the globe, the 
metastasis is delayed for many years, and then arises a classical pitfall for the 
unwary diagnostician. It has been remarked, with much wisdom, that the 


Arnold Sorsby, Contemporary. Emeritus Research Professor in Ophthalmology , Royal College of Surgeons of 
England. 
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clinician should “ beware the patient with a large liver and a glass eye ” 
(fig. 592). A curious unexplained fact is that the five-year survival rate after 


Fig. 592. — Patient 
with a greatly en- 
larged liver, who for 
many years had worn 
a glass eye. 


Unilateral pulsating proptosis is a rare condition that always excites clinical interest. 
The principal causes are as follows : 

1. An arterio-venous aneurism between the internal carotid artery and the 
cavernous sinus (fig. 593); usually traumatic in origin. 

2. An aneurism of the ophthalmic artery. 

3. A cirsoid aneurism involving the orbit. 

4. Thrombosis of the cavernous sinus. However, 
pulsation is not a usual feature of this condition. 

5. A rapidly growing vascular intra -orbital neoplasm. 

Clinical Features. — In the first three conditions 

the patient complains of impaired or blurred vision, 
always on the side of the lesion, and a buzzing noise 
in the head. Retro-ocular pain and headache are 
also common manifestations. The signs include prop- 
tosis, bruit, congestion of the retinal veins, pulsation 
of the globe, conjunctival chemosis, and venous dila- 
tation. Glaucoma is a common complication, and 
results from venous back pressure. 

Investigations. — In addition to neurological and 
ophthalmological examinations, X-rays of the skull 
are necessary to seek a fracture involving the cavernous 
sinus area. Bilateral carotid angiography may be 
helpful. 

Treatment. — The first variety, which is the most common, is the most amenable 
to treatment. Ligation of the orbital veins is often successful. Adson recommended 
two small incisions, one over the inner canthus (angular vein) and one under the 
inner end of the eyebrow (superior ophthalmic vein). Loops of the veins are freed 
and segments of them are resected between ligatures. When this fails, ligation of 
the common carotid artery is resorted to. These combined measures cure about 
two-thirds of the patients belonging to the first three groups. Should this fail, 
the advisability of ligation of the internal carotid arterv must receive full consider- 
ation (p. 129). 

ORBITAL CELLULITIS 

Cellulitis of the orbit (fig. 594) gives rise to proptosis, oedema of the eye- 
lids, and oedema of the conjunctiva (chemosis). Much the most frequent 
cause of the condition is a spread of infection from one of the paranasal 
sinuses. The constitutional symptoms are often severe and there are two 

Alfred W. Adson* 1887-1951. Prof user «f Neuro-Surgery, Mayo Clinic , Rochester , U.S.A . 



Fig. 593. — Pulsating prop- 
tosis due to an intracranial 
arterio-venous aneurism. 
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outstanding dangers. Firstly, thrombophlebitis of the cavernous sinus may 
follow via the ophthalmic plexus of veins, and, secondly, the globe of the 
eye may become infected. 

Treatment. — In early cases, antibiotic therapy, 
which should be instituted at once, sometimes results 
in resolution of the infection. Unless full response 
is undoubted, an incision along the inferior orbital 
marg in followed by blunt-nosed forceps passed into 
the intra-orbital fat should not be delayed ; this will 
relieve tension in the orbit and provide drainage. 

INJURIES OF THE EYE 

Injuries of the eye belong properly to the domain 
of ophthalmology. It is necessary here to call 
attention to a peculiar danger of perforating wounds 
involving the lens. Leakage of the protein of the 
lens, hitherto isolated from the body by the lens capsule since foetal life, 
sets up an auto-immune reaction in the sound eye {sympathetic ophthalmitis). 
When this occurs, the sight of both eyes may be lost. The only certain way 
of avoiding sympathetic ophthalmitis is to excise at once a wounded eye in 

cases where there is no perception to light. 

Excision of an Eyeball: Indications include: 
Trauma, Iridocyclitis, Neoplasms, Anterior staphy- 
loma, Irremediable glaucoma. 

The Operation . — The speculum is introduced between 
the lids, and opened. The conjunctiva is picked up 
with toothed forceps and divided completely all round 
as near as possible to the cornea. Tenon’s capsule is 
entered, and each of the rectus tendons is hooked up on 
a strabismus hook and divided close to the sclerotic (fig. 
595). The speculum is now pressed backwards and 
the eyeball projects forward. Blunt scissors, curved on 
the hat, are insinuated on the inner side of the globe, 
and these are used to sever the optic nerve. The eye- 

Fig. 595. — Excision of an ball can now be drawn forward with the fingers, and 
eyeball. Medial rectus tendon the oblique muscles, together with any other strands 
being divided, aided by a of tissue which are still attaching the globe to the orbit, 
strabismus hook. are divided. A swab moistened with 1 : 1,000 adrenalin 

and pressed into the orbit will control the haemorrhage. 

Evisceration of the Eyeball. — Owing to the danger of opening up lymphatic 
spaces at the back of the globe and thus favouring meningitis, evisceration is to be 
preferred to excision in panophthalmitis. The sclera is transfixed with a pointed 
knife a little behind the comeo-sclerotic junction, and the cornea is removed entirely 
by completing the encircling incision in the sclera. The contents of the globe are 
then removed with a curette, care being exercised to remove all the uveal tract. At 
the end of the operation the interior must appear perfectly white. 




Fig. 594. — Orbital 
cellulitis. 


Jacques R. Tenon, 11Z4-1S1S. Surgeon, Hipuat Salpitriirt, Paris. 
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CHAPTER 22 

THE MOUTH, THE TONGUE, THE CHEEK, 

AND THE SALIVARY GLANDS 

INFECTIONS 

Stomatitis is a general term that embraces all forms of diffuse inflam- 
mation of the mouth. 

The inflammation may be caused by an injury that is mechanical, thermal, 
chemical, or by radiotherapy. Secondary to this injury, or sometimes when 
no obvious injury can be detected, infection occurs. The mucosa may suffer 
damage by malnutrition of many different types, in which case it usually 
becomes atrophic. This, although not strictly speaking an inflamm ation, is 
often described in such terms as stomatitis, angular stomatitis, glossitis, etc. 
The atrophic and mal-nourished mucosa less readily withstands trauma and 
infection. Such conditions are seen in the Vitamin B deficiencies, in sprue, 
in protein malnutrition (kwashiorkor 1 ), in pernicious anaemia and in the iron 
deficiency anaemias. 

The Infecting Organisms. — Numerous organisms may be found in the mouths 
of healthy persons and in disease. These can be divided into the following categories : 

1. True Saprophytes . — These are not pathogenic, and are found in man’s normal 
environment — in the air, in plants, in dust, etc., and arrive in his mouth as it were by 
accident and are never the cause of disease. 

2. True Pathogens . — These cause human diseases. 

3. Facultative Pathogens . — There are a very large number of organisms indigenous to 
man not found in his mineral or vegetable environment. They are transmitted from 
man to man, and may in some cases be found in animals. Such organisms often inhabit 
healthy mouths but may give rise to, or be found in, many human pathological lesions. 

Quite clearly then, the varieties and variations of stomatitis are innumerable, 
and only a few of the more important conditions are described below. 

Traumatic Stomatitis. — A simple cut or burn of the mouth usually heals 
rapidly. It is quickly covered by a thin grey glistening coagulum. Sali- 
vation is increased, but because the mouth is painful, movements are restricted 
and fur collects on the tongue. Because of the stagnation the breath becomes 
foetid. In healthy persons no treatment is required, but frequent rinsing of 
the mouth with a warm carbolic mouth wash (1 : 1000) or glycerin of thymol 
may give some relief. A simple cut should be epithelialized within one week. 

Traumatic lesions are commonly produced by too vigorous use of a hard 
toothbrush, by ill-fitting or unclean dentures, and by jagged teeth. The 
typical non-specific ulcer of the tongue is described on p. 499. Bums of the 
mouth are not uncommon in children, and they may be especially extensive in 
those children who put their mouths to the spouts of kettles or teapots in order 
to c taste the steam \ 

1 The name means “the red boy ” or “ the disease the child gets when the next baby is 
bom ” in the Ga language of Ghana. 
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Aphthous 1 2 * * * Stomatitis. — This name has been given to many conditions. 
The three main varieties, which are quite distinct, are as follows: 

1 . Monilial stomatitis (thrush) of infants occurs usually in the first few weeks 
of life, most often in maternity hospitals and creches. It is due to Candida 
albicans (p. 12), a fungus found in one-third of the normal population and 
especially in pregnant women and nursing mothers. The disease appears as 
spots on the buccal mucous membrane, varying in size from a pin’s head to a 
pea. They are at first red and later become coloured with a white exudate 
composed of desquamated epithelial cells entangled in the mycelium. P ain 
and salivation are constant accompaniments. The condition subsides gradu- 
ally without treatment, but the mouth should be kept clean by the use of 
glycerin of thymol applied on a swab stick. Nystatin it a specific anti-fungal 
antibiotic and should be used in the more severe cases. Precautions must 
be taken to ensure that the milk is fresh and that utensil* in which it is served 
are scrupulously clean. 

The condition is not entirely confined to this age group and is sometimes 
seen in diabetics, in debilitated patients, occasionally in those with leukaemia, 
and in the * denture-sore ’ mouth. 

2. A virus infection causes another form of aphthous stomatitis in children 
which occurs usually below the age of six. It is an infectious disease. An 
attack confers some immunity. The aphthae or mouth ulcers are usually 
numerous, small, regular ulcers in a raised, furred, swollen area of mucosa, 
usually at the anterior part of the mouth. 

Treatment is merely to improve general oral hygiene with frequent mouth 
washes. The children usually recover without incident and without scar, in 
about ten to sixteen days. 

3. Recurrent aphthous ulceration is not uncommon in adults. (Mikulicz’ 
aphthae 8 ). An example of this is shown in fig. 596. The lesions usually 
occur on the inner side of the lips and 
cheeks, and the under-surface of the 
tongue. These ulcers recur in different 
parts of the mouth over the course of 
many years. They are not contagious. 

There is a familial predisposition. They 
are twice as common in women as in 
men. In 50 per cent, of the female 
patients but only in 2 per cent of the 
male are concomitant lesions seen on the 
external genitalia (Sircus). The ulcers are usually single but may occur 
in twos and threes, though seldom more. They are found on the outer 
surface of the tongue, in the sulci, and on the inner side of the cheek. They 
are very painful but heal in between seven and fourteen days without a scar. 
The treatment is to keep the mouth clean, and if the ulcers are very painful 



Fig. 596. — Aphthous ulcer of the tongue. 


1 Aphthous — Greek, atpOai = mouth ulcer. . .. , . , 

2 Known in the U.S.A. as canker sores, and in Dutch-speaking medical circles as sprouw, 

because it is the first arresting symptom in tropical sprue. 

Johann von Mikulicz-Radecki , 1850-1905, Professor of Surgery, Breslau. 

Wilfred Sircus , Contemporary. Physician , Western General Hospital , Edinburgh . 
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‘ cauterisation ’ with tincture of iodine or silver nitrate after local surface 
anaesthesia is justifiable. Various drug firms prepare adhesive oral pastes. 
These are useful in treatment if applied to the lesion in an early stage 
Some incorporate a topical corticosteroid. The administration of cortisone 
systemically, which has been recommended, is an unnecessary and dangerous 
treatment. A culture should be taken from the mouth, and if this shows a 
preponderance of a pathogenic organism, the appropriate antibiotic may be 
given. 

Vincent’s angina (syn. ulcero-membranous stomatitis or acute ulcerative 
gingivitis) is another form of stomatitis. 


JEtiology. — Borrelia vincenti is an anaerobic spirochaete with three to five loose 
spirals. Seen in a wet smear by dark-ground illumination it is actively motile. 

Fusiformis fusiformis is a Gram negative anaerobic, spindle-shaped rod. Both 
these organisms may be found in normal mouths but are present in large numbers 
in association with lesions of Vincent’s stomatitis (fig. 597). Whether they are the 



Fig. 597 . — Borrelia vincenti and F. 

fusiform ( from Gillies & Dodds: 1 Bacteriology 
Illustrated .’ is. & S. Livingstone , hdmburgh.) 


cause of the disease or secondary invaders 
is debatable. Patients fail to show a signi- 
ficant rise in antibody titre to cither organism 
and each organism alone or both together 
fail to produce lesions when artificially in- 
troduced into the tissues. The incidence of 
this disease in service personnel and civilians 
reached almost epidemic proportions during 
both world wars. Vitamin deficiency in war- 
time diet was held responsible for lowering 
resistance against infection. This disease is 
not communicable. (Findings of the Re- 
search Commission of the American Dental 
Association.) 

Clinical Features. — The disease is 
one of early adult life; rarely does it 
occur after the age of thirty-five years, 
and almost never in the edentulous. 


In acute cases the prodromal symptoms are general malaise, pyrexia, and 
increased salivation. About thirty-six hours after the onset the patient 
complains of dull, generalised toothache, and notices that the gums are bleed- 
ing. On examination there is overpowering foetor. The gums, especially the 
interdental papillae of the incisors and the gum around the third molars, are 
red and inflamed, and later covered by yellowish-white pseudo-membrane. 
If a portion of this membrane is peeled away and the gum wiped free from 
blood, small ulcers are revealed. Untreated, the ulceration often spreads to 
the cheeks, palate, fauces, and pharynx, but rarely to the tongue. The 
regional lymph nodes become enlarged and tender. When the fauces are 
involved, the condition must be distinguished from diphtheria and secondary 
syphilis. In subacute and chronic varieties the gingivae are dark red and 
swollen, and there is gradual destruction of periodontal tissue with pus- 
pocket formation. 

Treatment. — The mouth should be cleansed with mouth washes and the 


pseudo-membrane on the surface and the cellular debris between the teeth 
swabbed away with pledgets of cotton wool soaked in hydrogen peroxide. 


Jean Hyacinth* Vincent , 1862-1960, Professor of Medicine, Val-de-Grdce (Military) Hospital, Paris. 
Hans Christian Joachim Gram , 1853-1938. Professor of Medicine , Copenhagen. 
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Penicillin should be given systemically. When the acute attack has subsided, 
dental treatment for the chronic disease of the periodontal tissues and carious 
teeth will be required. 

Acute Pyogenic Stomatitis. — Acute stomatitis can be caused by staphy- 
lococcal, streptococcal, or gonococcal infections. A concrete diagnosis can 
only be made by bacteriological examination. T reatment consists of systemic 
antibiotic therapy and local mouth washes. 


THE ORAL MUCOSA AND NUTRITION 


Associated with a large variety of nutritional deficiencies, the mucosa of the 
tongue, mouth and pharynx undergoes atrophy. The atrophic process may 
also affect other parts of the alimentary tract lower down. The variations of 
the pattern of this atrophy are very great. In some the condition can be 
rapidly reversed by treatment ; some respond slowly and some not at all. The 
thinning of the mucosa makes the mouth more susceptible to trauma, and hot 
drinks and spices may be so painful that they cannot be tolerated by the patient. 

Vitamin B (nicotinic acid, the pellagra-preventing vitamin). Pellagra 
means a rough skin. Disease occurs in areas with a deficient diet, largely 
consisting of maize. In the acute stages the mouth is 
painful and becomes a fiery red. Salivation is profuse 
and the epithelium of the tongue desquamates over wide 
areas. The skin as a whole becomes thick and irregular 
and patchy desquamation may occur, leaving unpigmented 
areas. This is a dangerous condition, but, if diagnosed, 
is rapidly cured by giving nicotinic acid or nicotinamide. 

Vitamin B 2 (. Riboflavine ) deficiency (fig. 598) gives rise 
to a diffuse atrophy of the lingual papillae and is accom- 
panied by a slight magenta tint to the redness of the 
tongue. On giving Vitamin B 2 improvement takes place 
in a few weeks. This condition is hardly ever seen in its 
pure form. 

Vitamin C deficiency (scurvy) was rife in the days of the 
sailing ships. It was stamped out in the Royal Navy 1 by 
a compulsory ration of lime juice. Leading features of 
the stomatitis due to this cause are bleeding gums and loosening of the teeth. 
(For scurvy-rickets, p. 245.) 

Iron-deficiency ancemia of long standing, especially in women about the 
menopause, may be accompanied by a smooth tongue and, if the pharyngeal 
mucosa is also affected, by dysphagia (Paterson-Kelly, or Plummer-Vinson 
syndrome. Chap. 31). The condition may be held in check and slowly 
relieved by the prolonged administration of iron. If left untreated, 
carcinoma of the hypopharynx or of the mouth is liable to develop. 

Pernicious anaemia also produces a smooth tongue, but less often dys- 
phagia. Vitamin B 12 sometimes partially restores the buccal mucosa but 
not the lack of gastric secretion. 

1 Lind urged the use of lime juice, and it was due to him that scurvy was eventually 
eradicated from the Royal Navy. British sailors are known abroad as ‘ limeys \ 



Fig. 598. — 
‘ S mooth sore 
tongue * due to 
vitamin F 2 (ribo- 
flavine) deficiency ; 
note angular stoma- 
titis. ( Professor Harold 
Rodgers, Belfast.) 


fames Lind, 1716-1794. Surgeon's Mate , Royal Navy ; later Physician (civilian). Royal Naval Hospital , Haslar 
Donald Ross Paterson, 1863—1939. Oto-rhino-laryngologist, Cardiff . . . _ r> . 

Adam Brovm Kelly , 1865-1941. Surgeon, Ear , Nose and Throat Department , Victoria Infirmary, Glasgotv. 

Henry Stanley Plummer, 1874-1936. Physician, Mayo Clinic, Rochester, Minn., U.S.A. 

I orter Paisley Vinson, Contemporary . Physician, Mayo Clinic, Rochester, Minn., U.S.A. 
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Tropical sprue, the malabsorption syndromes and post-gastrectomy mal- 
nutrition all give rise to a similar condition. If adequately treated, some 
recovery is possible. 

Angular Stomatitis (syn. Cheilosis) fig. 599). — Although cracks at the 
comer of the mouth were a recognized manifestation of congenital or tertiary 

syphilis, they are now much more likely 
to be due to other causes. 

(a) Perleche 1 is a superficial ulceration 
limited to the angles of the mouth. It 
appears in children of school age and is 
of interest chiefly because it has to be 
distinguished from syphilis. The comers 
of the mouth become somewhat brown in 
colour, and often moist fissures make their 
appearance. There is a burning sensation, 
and the patient licks the patches fre- 
quently, hence the name. Some observers 
have recovered anaerobic streptococci from these lesions, and others Candida 
albicans. The lesions usually heal without scarring. Treatment consists 
in improving general hygiene and in making sure that the diet is adequate. 

(b) Overclosure is the commonest cause of angular stomatitis in older 
patients. It can be seen in its most marked form in the ‘ dentureless edentu- 
lous ’ people. The condition is aggravated if, for any reason, the oral 
mucosa is atrophied or if there is a tendency to seborrhoeic dermatitis. 
These patients should be referred to a dental surgeon for correction of the 
overdosure. 

Stomatitis due to Drugs. — Excessive doses of bismuth, lead, iodides, and especi- 
ally mercury give rise to stomatitis, and gingivitis, accompanied by profuse salivation 
and loosening of the teeth. 

Foot and Mouth Disease. — Occasionally this well known disease of cattle is 
transmitted to man by direct contact or through infected milk. The causative 
organism is a virus present in the fluid of the vesicles. The incubation period is from 
two to five days. In man, the constitutional symptoms are usually of moderate 
severity. The buccal mucosa becomes congested and swollen, and two or three days 
later vesicles appear on the lips, tongue, cheek, and pharyngeal wall. Later the ves- 
icles rupture, leaving tender, reddish, shallow ulcers, which 
soon heal. Similar lesions on the hands and feet, particu- 
larly round the nails, are usual. The attack confers no 
lasting immunity, and the same patient may have several 
visitations of the condition. 

Treatment consists of maintaining satisfactory oral clean- 
liness with bland mouth washes. 

Cancrum Oris (fig. 600). — This condition is now seldom 
seen except as a complication of serious diseases such as 
the blood dyscrasias. It may also occasionally occur in 
neglected cases of severe infection, particularly in the un- 
dernourished. Various bacteria have been isolated, but 
there is no conclusive proof that cancrum oris is due to 
any one organism, although the Borrelia Vincenti and F. Fig. 600.— Cancrum 

fusiforme are usually present in large numbers. The lesion oris. (R.c.s. Museum) 




PerI6che— French, se pourUcher = to lick one’s lips. 
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appears as an area of acute inflammation in any part of the mouth. There is rapid 
swelling of the affected area, which is rendered ischtemic and eventually gangrenous. 
Large areas of lips, cheeks, or jaw may be destroyed. The origin of the process is 
usually in the gums, lips, or cheek, but occasionally the infection may start in the 
maxillary antrum. Toxtemia is always severe, and unless treatment with antibiotics 
is begun early the patient usually dies. 


CYSTS 

Retention cyst of a buccal mucous gland (fig. 601) occurs in any 
part of the mucous surface of the mouth. It forms a translucent 

globular swelling which should be excised 
under local anaes- 
thesia. 

A ranula 1 implies a 
transparent cystic swell- 
ing in the floor of the 
mouth, mainly, if not 
entirely, unilateral. 

Simple Ranula. — 

The patient may state 
that the swelling has come up before and burst, 
perhaps several times. When the swelling (fig. 602) Fig. 602.— a large 

is observed closely, tortuous veins can be seen ranula. 

coursing over it, and at one point towards the apex the buccal mucosa 
seems deficient, as though the cyst was bursting through its covering. An 
opaque strand can often be made out traversing the 
anterior wall of the cyst ; this is Wharton’s duct, 
which, although displaced by the cyst, takes no active 
part in the pathological process. Before concluding 
the examination the possibility of a deep prolongation 
of the cyst must be excluded by palpating beneath 
the mandible. The diagnosis of simple ranula is, as 
Butlin remarked, “ plainly written on the face of the 
tumour ”. 

Pathologically both the mucous cysts and the larger 
ranulae are in the first place retention cysts, but as the 
result of trauma the cyst has ruptured and the con- 
tinued secretion leads to an extravasation of mucous 
into the tissues. The cyst removed at operation 
seldom contains an epithelial lining . There is only a mild connective tissue 
reaction. Any of the salivary glands may be involved. The lower lip is 
the commonest place. They occasionally involve the glands of Blandin and 
Niihn (fig. 603). 

Treatment. — Complete Excision . — A difficulty hindering ideal treatment is that the 
cyst bursts before dissection can be completed. If some of the fluid within the 
cyst can be aspirated before commencing enucleation, complete dissection is usually 


1 So named because of the likeness of the swelling to the belly of a little frog (Latin, ranula, 
diminutive of rana = a frog). 


sJkA- 



Fig. 603. — ‘ Reten- 
tion cyst* of the gland 
of Blandin and Niihn. 




Fig 601. — Retention cyst of a 
buccal mucous gland. 


Anton N uhn, ISN—lSs'j. Professor of Anatomy » "Heidelberg . 
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possible. Often, however, the contents are of the consistency of jelly, and will not flow 
through a hollow needle. 

Partial Excision with Marsupialisation . — A considerable portion of the cyst wall, 
together with its superimposed mucous membrane, is excised. The cut edge of the 
cyst wall is then united by sutures to the cut edge of the mucous membrane ; thus 
the cavity becomes part of the floor of the mouth. 

Whichever method is practised, it is necessary to preserve the integrity of Wharton’s 
duct. 

Deep or plunging ranula, from the mouth, appears to be a typical ranula, but 
when the neck is examined a cervical prolongation is found continuous with the 
intrabuccal one. Possibly these cysts are derived from the cervical sinus — an em- 
bryological structure. At any rate, this hypothesis furnishes a logical basis for 
adequate surgery; this type of ranula must be approached through the neck. Com- 
plete destruction of the wall of the sac is essential. 

Sublingual Dermoid. — Although congenital, sublingual dermoids are 
seldom noticed below the age of ten years; usually the patient seeks 
advice between the ages of thirteen and twenty-five. 
These swellings are divided into two varieties, median 
and lateral. Each is again subdivided into those situ- 
ated above and those situated below the diaphragm of 
the mouth (the mylohyoid muscles). All are thin-walled 
cysts filled with sebaceous material, and, unlike other 
dermoid cysts, never contain hair. 

Median variety, which is probably derived from 
inclusion of ectoderm between the halves of the de- 
veloping mandible. When situated above the mylohyoid, 
the cyst often attains considerable dimensions (fig. 604) 
with, apparently, but little inconvenience. When situated 
below the mylohyoid, the patient, if a female, often seeks advice because of 
a double chin. In this situation considerable care must be exercised in 
making a diagnosis, for it is not possible to rule out with certainty a 
suprahyoid thyroglossal cyst. An ectopic thyroid must also be taken into 
consideration. 

Lateral variety, which is some- 
what less common than the median 
variety, is derived from the second 
branchial cleft. When situated above 
the mylohyoid (fig. 605), there is an 
opaque swelling in the floor of the 
mouth to one side of the middle 
line as opposed to a transparent one 
(a ranula). When situated below the 
mylohyoid, a cystic swelling in the region of the submandibular salivary gland 
is present. 

Treatment of both varieties is removal by dissection through an external 
incision beneath the mandible. 

TUMOURS OF THE CHEEK AND THE FLOOR OF THE MOUTH 

Papilloma. — A true papilloma is uncommon. It is soft and fleshy. It should be 
removed with an adequate margin of tissue. There is a remote chance of malignancy. 



Fig. 605. — Relationships of a lateral sublingual 
dermoid situated above the mylohyoid. 



Fig. 604. — Large 
median sublingual 
dermoid. 
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Fibro-epithelial polypi are firmer and usually arise after repeated trauma to the 
inner side of the check. They have a dense core of fibrous tissue (fig. 606). 

Lipomas can arise 
in any part of the fatty 
supporting structures 
of the mouth — includ- 
ing the sucking pad 
(fig. 607). 

Haemangi o m a 

sometimes occurs 
under the mucous 
membrane of the cheek 
and the floor of the 
mouth. 

Mixed Salivary 
Tumours may arise 
from any of the salivary glands in the mouth and occasionally inectopic tissue (fig. 608). 

Adenitis of the Facial Lymph Node. — A few individual* possess a facial lymph 
node (which lies on the mandible in relation to the facial artery); consequently 
infection coursing along the lymphatics of the cheek usually passes direct to 
the submandibular nodes. When a facial lymph node is present its enlarge- 
ment will perplex the diagnostician unaware of its 
existence. 

Carcinoma can arise in any part of the 
mucous lining of the mouth. In Western 
races, although carcinoma of the mucous 
membrane of the cheek is not a rarity, it is 
less common than carcinoma of the tongue or 
that of the floor of the mouth. In those 



Fig. 608. — An 
ectopic salivary 
tumour of the 
cheek. It lies 
superficial to the 
buccinator mus- 
cle. ( A/tei the late 
L. R. Ft fie Id.) 



Fig. 606. — Fibro-epithelial FiG. 607. — Well-developed 

polypus of the mucosa of the sucking pad. 

cheek. 


Eastern races who indulge in chewing the betel-nut 1 and store the quid 
thereof in their cheek* carcinoma of the mucous aspect of the cheek is a 


common occurrence. 

Treatment of Carcinoma of the Cheek. — The indications for irradiation 
do not differ from those of carcinoma of the tongue (p. 501). 


THE TONGUE 


Tongue-tie. — Although tongue-tie is really a very rare condition, nearly every 
mother fears that her first-born is tongue-tied (fig. 609). A former generation 
of surgeons must have agreed with the mothers ; 
for witness, the grooved director (fig. 610) is even 
today fitted with a guard for use when dividing the 
fraenum linguae. This shield is held against the 
uplifted tongue and the fraenum is snipped near the 
floor of the mouth, the better to avoid the fraenal ar- 
tery and veins. The operation is rarely indicated, ■ jr- i 

as a short fraenum has little or no effect on speech or JjF * I 

on eating. Its division, especially if done too dras- 

tically and followed by sepsis, may lead to fibrosis P^^^M****^^ v 
which might then, in fact, anchor the tongue. Fig. 609.— Short fraenum linguae. 



Fig. 610. — Director with 
guard and fraenum slit. 




Scale 2 



1 This East Indian masticatory is composed of betel-nut rolled up in betel-leaf with lime 
and catechu. 
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MACROGLOSSIA 

While acute parenchymatous inflammation results in very great enlargement of the 
tongue (p. 495) the term macroglossia should be reserved for cases of chronic pain- 
less enlargement of the organ. 

Lymphangioma. — When noticed soon after birth usually there is only a small 
circumscribed patch of dilated lymph vesicles. Occasionally the lesion remains 
stationary in size for long periods; more often it increases rapidly. Attacks of 
inflammation occur at irregular intervals. At last the swollen tongue protrudes 
permanently from the mouth — lymphangiomatous macroglossia. Treatment by 
radium was said to give satisfactory results but excision of the tumour is the treatment 
of choice. 

Haemangioma, when widespread, can result in macroglossia. Occasionally con- 
genital fistula between the lingual artery and vein gives rise to an enormous protruding 
tongue that sometimes pulsates. Partial excision or, in the case of an arterio-venous 
fistula, ligation of both lingual arteries, followed by partial glossectomy, is the treat- 
ment, but it often does not control the progressive enlargement. 

Neurofibroma is on rare occasions the cause of macroglossia, which is sometimes 
confined to one half of the tongue. Usually other manifestations of von Reckling- 
hausen’s disease of nerves (p. 56) are present. 

Muscular macroglossia is practically confined to idiots and cretins (p. 542). 
The large tongue protrudes from the mouth and is liable to become dry and cracked. 
It is being bitten constantly, and if the patient has attained the age of three years, the 
protruding portion should be excised. 

Primary Mesodermal Amyloidosis. — Attention is sometimes drawn to this 
disease by the macroglossia which it produces. 

CONGENITAL FISSURED TONGUE 
(syn. CONGENITAL FURROWING) 

When a patient presents a fissured 
tongue, it used to be assumed that he 
or she is suffering from hereditary or 
acquired syphilis. Fissures, even deep 
fissures, are usually due to congenital fur- 
rowing. John Thomson, after a study of 
a large number of cases, showed that the 
furrowing of the tongue was not present 
at birth, but was acquired in early child- 
hood. What is very important is that in 
congenital fissured tongue the fissures are mainly transverse (fig. 6n), 
whereas in syphilitic fissured tongue they are inclined to be longitudinal. 

TRAUMATIC LESIONS 

Injuries. — Anaesthetists are familiar with the possibility of the unconscious patient 
biting his tongue, and so commonly does this accident occur in epileptics that atten- 
dants are provided with rubber gags to put between the patient’s teeth when a seizure 
is imminent. The most common deep wound of the tongue follows a blow or a fall 
while the patient is smoking a pipe, which breaks and is driven into the musculature 
of the tongue. 

As a means of checking severe haemorrhage from the posterior part of the tongue. 
Heath recommended passing the finger as far back as possible and hooking the 
tongue forward on to the jaw, and so applying pressure on the wound. 

Sutured wounds of the tongue heal readily with simple mouth-washes, and an 
almost completely divided segment, if sutured into position, will often remain 
viable and unite. 

Extravasation of blood into the tongue, floor of the mouth, and the adjacent 
fascial spaces, is a relatively common manifestation of haemophilia (p. 76). As a rule 

Friedrich von Recklinghausen* 1833-1910. Professor of Pathology, Strasbourg. 

John Thomson , 1856-1926. Physician , Hospital for Sick Children , Edinburgh. 

Christopher Heath , 1835-1906 . Surgeon , University College Hospital , London. 



Fig. 6ii. — Congenital fissured 
tongue. Note the transverse direc- 
tion of the fissures. 
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the haemorrhage occurs spontaneously. If facilities for endotracheal intubation are 
not available, immediate tracheostomy is required. 



INFLAMMATIONS OF THE TONGUE 

Acute superficial glossitis may follow scalds or other injuries. Under this 
heading is included herpes of the tongue, which is unilateral and painful. Healing 

occurs rapidly under treatment by bland mouth- 

washes (see stomatitis, p. 486). 

Acute Parenchymatous Glossitis. — In well- 
marked cases the tongue swells enormously, pro- 
trudes from the mouth, and threatens life by asphyxi- 
ation. The patient often becomes extremely toxic. 

The condition, which is rare, arises in a number of 
different ways : 

1. Classically, a wasp inserts its sting into the 
tongue of a holiday-maker who is drinking beer 
from a bottle which has been left open. Adrenalin 
(1 ml. of 1:1000 soln) should be given and ice to 
suck. In severe allergic cases tracheostomy may be 

necessary in order to relieve cedema of the glottis. A , 

?• ? rom pyogepfc infectio n of a de ep lingual wound. ™ 

3. As a part of Ludwig s angina (p. 5 2 7)- from a specimen of serum re- 

It is necessary to be prepared for tracheostomy, moved f rom one of the vesicles, 
which, however, in cases of bacterial infection, is 

seldom required if the patient is treated as follows : Ice is applied to the tongue, oxygen 
inhaled as required through a Hewitt’s air way if necessary. An antibiotic, usually 
penicillin, is administered, and the patient is reassured. 

Furring of the tongue. — Furring of the tongue is produced by: 

(1) Accumulation of food debris between the filiform papillae of the tongue ; 

(2) Lack of desquamation of epithelial cells; 

(3) Overgrowth of the normal bacterial flora 
of the mouth. 

In an acutely ill person with malaise and 
anorexia, such as a patient with peritonitis, the 
normal movements of the tongue are reduced and 
the products mentioned above accumulate and 
produce a fur. 

In people who are up and about and eating 
normally, no fur forms unless the epithelium is 
constantly irritated by tobacco smoke. In a fit 
person a furred tongue usually means an exces- 
sive smoker (fig. 613). In such individuals, if 
the fur is thick it is often black or brown in 
colour. In the atrophic tongue with no filiform 

Fig. 613.— Tongue of an papillae, a fur cannot form, 
inveterate smoker, showing 

the typical dark fur. Black Hairy Tongue. — In some people who 

smoke excessively, the fur becomes so thick and so 
long that it gives the appearance of being hairy. A large number of organisms can 
'oe recovered from these tongues, but in some cases an unusual fungus, Aspergillus 
’ tiger , is found. 

The fur is rubbed off by the teeth and so is usually found only on the dorsum of the 
ongue (fig. 613). In some cases only a rhomboid area is left in the middle of the 
tongue at the apex of the sulcus terminalis (the V-shaped dividing line between the 

Frederick Hewitt , 1815-1910. Physician-Anaesthetist, St George's Hospital, London. 
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anterior two-thirds and posterior one- third). This area rubs against the teeth less 
than any other part of the surface of the tongue. 

Although smoking and a sedentary way of life are usually associated with this con- 
dition, it occasionally occurs in active non-smokers and even in young children. In 
these cases, among numerous factors which have been blamed, are: (1) Alteration of 
the oral flora, by the giving of antibiotics, particularly oral penicillin. (2) Vitamin 
deficiencies, particularly Vitamin A and the Vitamin B complex. 

Treatment, if indicated, consists in reducing the smoking, and in cleansing 
the mouth and teeth after each meal. Dequadin paint usually cures the con- 
dition. 

Median Rhomboid Glossitis (Glossitis Rhombica Mediana). This is a develop- 
mental abnormality of the tongue. In it a reddish patch, found in the midline 
immediately in front of the circumvallate papillae, is probably due to inadequate 
covering of the tuberculum impar in the formation of the anterior part of the tongue. 
The condition requires no treatment, but it is occasionally mistaken for squamous 
carcinoma of the dorsum of the tongue. 

Chronic Superficial Glossitis and Leukoplakia. — Tradition has it that 
the six leading aetiological factors are Smoking, Syphilis, Sepsis, Sharp edge 
of a tooth. Spirits, and Spices, to which one might add Susceptibility to 
explain why the condition sometimes occurs without any obvious cause. 

The essential process in leukoplakia is a slowly progressive hyperkeratosis. 
The milder changes are widespread, but as the condition gets worse the 
more severe stages are found in smaller and smaller patches within the 
widespread areas. 

Clinical Features. — Five stages are recognisable. These correspond 
approximately with the stages shown in fig. 614 which is a diagram of the 

histological stages of 
leukoplakia leading to car- 
cinoma. 

Stage 1. — There is a mild 
thickening of the surface 
producing a thin milky film 
usually over a widespread 
area of the mouth; within 
this area where the hyper- 
keratosis has progressed we 
see: 

Stage 2. — Here the 
mucosa looks as if it is 
covered with areas of 
smooth paint. 

Stage 3. — As the surface 
thickens still further it be- 

F.O. 6H.-Dl wm of .ho hiitologio! mjc of louko- COnKS 
plakia leading to carcinoma. paint. 

Stage 4. — Little warty 

projections appear — this is the stage of * cancer in situ \ 

The instability of the abnormal mucosa allows another phenomenon to 
be superimposed on this pattern — desquamation. The surface is shed and 
leaves red glazed patches of smooth mucosa. These raw looking patches are 
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more likely to occur in women especially if they suffer from 
iron deficiency and already have a thin mucosa. 

Microscopically a thick layer of keratin may be present on the 
surface of the epithelium (keratosis or hyperkeratosis). Often 

the process of keratinisation 
is incomplete and ilattened 
nuclei remain visible in this 
layer (parakeratosis). There 
is overgrowth of the prickle 
cell layer. This produces 
elongation and widening of 
the rete pegs. The sub$pi- 
thelial tissues show mild to 
moderate chronic inflam- 
mation. An important 
feature, with regard to prog- 
nosis, is the finding of abnormal cells in the 
deeper layers of the epithelium. Thus occa- 
sional cells with large deeply-staining nuclei, 
cells with two nuclei, cells showing abnormal 
mitoses, and cells prematurely forming keratin may be found. The presence of such 
cells indicates epithelial dysplasia and is described as a dyskeratotic change. Epi- 
thelium showing dyskeratosis may eventually become frankly malignant. An interme- 
diate phase where dyskeratosis is very marked with loss of the normal cellular 
arrangement within the epidermis, but without actual infiltration (i.e. tumour growth 
into the underlying connective tissue), is termed carcinoma 4 in situ \ These changes 
are diagrammatically shown in fig. 614. 

Distribution . — If there is a local cause such as a jagged tooth or the habit of 
holding a pipe always in the same place, the leukoplakia may be localized 
to that one area, but in some cases the disease is diffuse and affects the whole 
lining of the mouth. 

Symptoms are few, and apart from some soreness in the bare red patches 
of desquamation, the main complaints are of the peculiar look of the tongue 
and of difficulty with dentures. 

Treatment, — Leukoplakia may be pre-malignant, and although the 
severity of the condition is often suggested by the clinical appearance, early 
biopsy to confirm the diagnosis and to indicate any epithelial dysplasia is 
necessary. In particular, an indurated white patch appearing in the adult 
mouth should be biopsied at once, since squamous carcinoma may present in 
this way. 

Small patches of leukoplakia may be removed. When the affected area is 
larger than can be excised and the diagnosis has been confirmed histologically, 
the patient should be examined at intervals of not longer than three months. 
Any areas of * warty excrescence * or any doubtful area which appears, must 
be removed and examined histologically. 

Radiotherapy will improve the appearance of the condition but probably 
increase the likelihood of malignant disease, and this, if it occurs, will then 
probably be resistant to further radiotherapy. 

Primary Syphilis. — An extra-genital chancre can occur on the tongue 
(fig. 28, p. 28). The submaxillary and submental lymph nodes become 
greatly enlarged, as in the case of a similar lesion on the lip. 



Fig. 616. — Leukoplakia on the 
palate and checks. This patient had 
had three carcinomas 4 in situ ’ re- 
moved from his tongue. 



Fig. 615. — 
4 Chronic super- 
ficial glossitis’ 
showing stages 2 
and 3.’ 


s.p.s. — 32 
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Secondary Syphilis. — 1. Multiple shallow (‘snail track 9 ) ulcers may be 
present on the sides and under-surface of the tongue. 2. Mucous patches 
occur on the tongue as well as on the fauces. 3. Hutchin- 
son's wart , really a condyloma, is a strictly median ‘ wart * 
(fig. 617) and has to be distinguished from a papilloma 
which happens to occupy the middle line. 

Tertiary Syphilis. — 1. Gumma of the tongue which is 
extremely rare in England nearly always occupies the 
middle line. It possesses the characteristics of gummata 
elsewhere and does not tether the tongue (fig. 38). 
2. The frequency of chronic superficial glossitis in 
syphilitic patients has been noted already. 

Lingual Tuberculosis. — In the pre-antibiotic era secondary 
lingual tuberculous ulcers were fairly common : they were seen 
particularly in persons under treatment for advanced pulmonary or laryngeal tuber- 
culosis. When a patient is under treatment for pulmonary tuberculosis by the 
modern powerful chemotherapeutic agents, tuberculous ulceration of the tongue and 
the mouth does not occur. Thus at the present time secondary lingual tuber- 
culous ulcers are encountered only in persons with 
established but undiagnosed pulmonary tuberculosis. Not 
a few of such cases are discovered by the dental surgeon 
before the pulmonary disease has become evident. 

Typical tuberculous ulcers of the tongue are shallow, 
often multiple (fig. 618), ovoid and greyish-yellow, with 
a slightly reddened margin. When the ulcer or ulcers 
are situated on a mobile portion of the tongue, they are 
so painful as to require amethocaine lozenges for their 
relief. 

Geographical tongue ( syn . glossitis areata exfoliata, 
glossitis migrans). 

This condition is seen most commonly in patients who 
have a severe abdominal condition such as peritonitis 
and who are being treated by broad spectrum antibiotics, 
gastric suction and continuous intravenous feeding. It 
possibly indicates that there is a severe strain on the 
patient’s metabolism in which his power to regenerate his alimentary epithelium as a 
whole is deranged. 

The tongue is at first heavily furred. Then, on about the third or fourth day of the 
illness, when the patient is still very ill and feverish, the tongue becomes a little sore, 



Fig. 618. — Typical 
tuberculous ulcers in a 
patient with pulmonary tu- 
berculosis. ( Maynard K. Hine, 
D.D.S., Indianapolis , U.S.A.) 



Fig. 617. — 
Hutchinson's wart. 
Wassermann reac- 
tion strongly posi- 
tive. 



Fig. 619. — March 5th. Fig. 620. — March 7th. Fig. 621.— March 9th. Fig. 622. — March 12th, 

patient making satis- 
factory recovery. 

Figs. 619-622. — Glossitis migrans — this patient had a partial gastrectomy on March 1st, 
followed by paralytic ileus and pulmonary collapse which was treated by tetracycline. 

Sir Jonathan Hutchinson , 1828-19 IS . Surgeon , The London Hospital, 
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and large areas rapidly desquamate in an irregular circinate pattern. The areas change 
from day to day (figs. 619 to 622). No causative organism is known to produce the 
condition, but there is always a change in the flora of the mouth and Candida albicans 
is almost always present in abundance. 

No local treatment is indicated. As the patient’s general condition improves, the 
tongue returns to normal. 

ULCERS OF THE TONGUE 

It is advisable at this stage to review briefly the more common types of 
ulcers of the tongue, as their differential diagnosis is so important in 
clinical surgery. 

Dental ulcers always occur at the side of the 
tongue and are due to the laceration of the mucosa 
by a sharp tooth or sharp clasp of a denture. They 
are therefore longitudinal scratches that have 
become infected. The cause should be removed 
(fig. 623). 

Post-pertussis ulcer is seen at the frsenum 
linguae. Of necessity, this occurs only in children 
with whooping-cough. 

Chronic non-specific ulcer is a clinical entity ~ . 

that gives difficulty m diagnosis. The ulcer IS not caused by the sharp edge of 
very painful, moderately indurated, and is usually ^ dasp of a denture. 

situated on the forepart of the tongue (fig. 624). 
There is no history or obvious cause to attribute 
the lesion to trauma. The Wassermann reaction 
is negative. There is no evidence of tuberculosis 
in the lungs or on histological examination of 
the lesion. 

Local excision should be carried out in order 
to confirm the diagnosis, as well as to cure the 
condition. 

Aphthous ulcer (p. 487). 

fpecific^ceToAr^ongu": -S/^.-Syphilitic Ulcer (p. 38). 

Tuberculous ulcers (p. 498). 

Malignant . — Carcinomatous ulcer has typically the clinical features of 
a squamous-celled carcinoma — viz. an everted edge and an indurated base. 

If doubt exists as to the nature of an ulcer — and it is sometimes difficult 
to be certain when dealing with cases of early carcinoma — the ulcer should be 
excised under local anaesthesia and submitted to histological examination. 
In this instance a Wassermann reaction is a hindrance rather than a help in 
establishing the diagnosis, for even at the present time it is not unusual for 
a patient with carcinoma of the tongue to have had syphilis; in the pre- 
antibiotic era it was almost the rule. 

NERVE LESIONS OF THE TONGUE 

Lingual neuralgia can occur idiopathically, or be due to the lingual nerve being 
implicated in scar tissue or neoplastic infiltration. A not infrequent cause is as an 
aftermath of lingual herpes. In severe and persistent cases section of the chorda 
tympani brings relief. The chorda tympani contains not only gustatory and secretory 

August von Wassermann, 1866-1925, Director, Institute for Experimental Therapy, Berlin, 
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fibres, but also sensory fibres. The nerve can be severed in its canal close to the 
posterior border of the tympanic membrane. The operation can be conducted under 
local anaesthesia. 

Glossodynia, or burning tongue, is a troublesome condition : it is a symptom, 
and not a disease. When it occurs in connection with an observable lesion, the 
treatment consists in removing the cause. However, in many cases, especially in 
women over forty years of age, nothing amiss with the tongue can be discovered, and 
it is really part of an anxiety state. The symptom is often associated with cancero- 
phobia and reassurance is all that is necessary. If it occurs in a dry mouth, the suck- 
ing of sweets or magnesia tablets may give some benefit. 

Hemiatrophy of the Tongue. — In so far as the tongue, the floor of the mouth, 
and the submaxillary region are concerned, hemiatrophy of the tongue is the result 
of damage to the hypoglossal nerve. This causes paralysis of the musculature of the 
tongue, so that on protrusion the tongue deviates to the affected side. There is some 
thickening of speech and interference with deglutition. Usually, however, after a 
few months the patient manages to accommodate his speech and eating habits to his 
glossal weakness. 

BENIGN NEOPLASMS 


Benign neoplasms of the tongue are comparatively rare : they are 
over-shadowed by the frequency of carcinoma of this organ. The 
following, in order of frequency, occur from time to 


time: 

Papilloma is the most common benign tumour of 
the tongue. It can be sessile or pedunculated, and 
must be distinguished from a Hutchinson’s wart 
(fig. 617). It should be excised, together with a small 
wedge of normal tissue about its base and subjected to 
histological examination. 

Angioma in this situation is usually venous (fig. 
625). The veins which form the tumour are liable to 
become wounded and bleed. Such haemorrhage may 
be so persistent as to render the patient severely anaemic. 
The treatment is excision of the tumour. 

Although not neoplasms this is a suitable place to draw attention to: 



Fig. 625. — Venous 
haemangioma of the 
tongue in a woman of 
twenty-three. 


The ‘ Caviare * Lesion of the Under-surface of the Tongue. — On asking the 
patient to put the tip of the tongue on the palate, so as to display the under-surface 
of the tongue, it is not uncommon in ageing persons to see a cluster of small varicose 
veins beneath the transparent, shiny mucous membrane. When pronounced, these 
blue-black clusters resemble sturgeon’s eggs — hence the name. 


Lingual thyroid (p. 565). 

Lymphangioma (Macroglossia, p. 494). 

Plexiform neuroma, Neurofibroma (Macroglossia, p. 494). 

A lipoma of the tongue is never very large, because the patient is con- 
tinually conscious of its presence, and seeks advice early ; as a rule it is about 
the size of a coffee bean. 


Myoblastoma (Granular cell myoblastoma) presents as an irregular indurated 
area beneath the epithelium of the tongue. The epithelium shows a pseudo-epithelio- 
matous thickening, usually without ulceration. Biopsy is required to confirm the 
diagnosis. Very slowly growing, this tumour is composed of large granular cells 
whose origin is uncertain. Symptoms are few and recurrence after excision is rare. 

Osteoma of the tongue is a clinical curiosity, only 9 cases having been reported 
in the past forty years. In all, a hard swelling was discovered in the posterior third 
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Fig. 626. — Relative frequency 
of the seat of carcinoma of the 
tOngUC. ( Birmingham Untied Hospitals* 
Statistics .) 


of the tongue, and removed. Most of these osteomas have been centred beneath 
the foramen caecum. The bone arises from a remnant of a branchial arch. 

MALIGNANT NEOPLASMS 

Carcinoma of the Tongue. — Since 1910 there has been a decreasing 
incidence of carcinoma of the tongue in males. The more efficient treatment 
of syphilis, the passing of the clay pipe, the price of tobacco, the welcome 
activity of our dental colleagues, and possibly the decrease in the consumption 
of spirituous liquors are the chief reasons for this decline. 

While the reduction in the incidence of carcinoma of the tongue in males 
is gratifying, it is perhaps all the more disconcerting to learn that there has 
been an increase in the number of female 

sufferers (Russell). The sex incidence is now f-aucio-lingu»l|6^1 

equal. fiv -post 

Clinical Features. — As in carcinoma in 1 ■-£ ■ ■ 

other situations, in its early stages carcinoma \ 1 ./lateral marcinHv 

of the tongue is virtually symptomless. The \ . , \.‘j ventral surface rsrn 

most frequent locations are the lateral margins V/ dorsum [efs^ 

of the anterior two-thirds of the tongue (fig. tip [lfsg 

626). If the patient is observant and fastidi- Fig 626 ._ Rclaiive freq ucncy 
ous, he or she seeks advice because of the of the seat of carcinoma of the 
actual lesion on the tongue, such as : SS.f Vm “ d Hosp ‘"“'' 

1. A small warty 

outgrowth, 2. An ulcer (fig. 627), 3. A fissure, or 
4. An indurated mass. 

It is a sad fact that a large number of patients 
fail to notice or else disregard the lesion in its early 
stages ; consequently the average lapse of time be- 
tween the onset of symptoms and seeking relief is 

Fig. 627. — Carcinoma- five months, the patient reporting only because of 

Ss.; one or more of the later symptoms, which are : 

(a) Pain is experienced either in the tongue, or it 
is referred to the ear. The latter is not unusual, and many a patient with 
carcinoma of the tongue presents with a wad of cotton-wool in his ear, 
complaining solely of earache. The explanation of this phenomenon is that 
the lingual nerve is involved and the pain is referred to another branch of the 
third division of the fifth cranial nerve, to wit, the auriculo-temporal. 

(6) Salivation . — Profuse salivary secretion is common in lingual carcinoma. 
If an elderly man, sitting in the surgical out-patient department, is seen to 
spit repeatedly into his handkerchief, it is highly probable that he has a 
carcinoma of the tongue. In late stages the saliva is blood-stained. 

(c) Ankyloglossia . — The tongue cannot protrude fully and deviates to the 
affected side. This bespeaks extensive carcinomatous infiltration of the 
lingual musculature or the floor of the mouth. 

(d) Dysphagia . — The patient experiences difficulty in swallowing. This 
symptom is more pronounced when the growth is in the posterior third of the 
tongue. 

Marion H. Russell , 7907 -/ 966 . Medical Statistician , Christie Hospital , Manchester. 


Fig. 627. — Carcinoma- 
tous ulcer of the tongue. 
(Dents Bodenham , F.R.C.S . , 
Bristol .) 

is referred to the ear. 
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(e) Inability to Articulate Clearly. — Factors (a), (6) and (c) may all play a 
part (fig. 628). 

(/) Fcetor. — The patient becomes offensive to his associates because of the 

secondary bacterial stomatitis. 

(g) A lump in the necks due to secondary 
deposits in the cervical lymph nodes. 

A growth situated right at the back of 
the tongue often escapes the notice of an 
intelligent patient and even of his 
medical adviser. Early alteration of the 
voice is often a feature of these cases. 
Palpation of the posterior part of the 
tongue and laryngoscopic examination 
are cardinal methods in detecting a neo- 
plasm in this situation. Because the 
diagnosis of a growth in this secluded 
area is late, its average diameter is 
greater and the incidence of palpabie 
cervical lymph nodes is higher than 
when a carcinoma is situated in other 
parts of the tongue. 

Spread of the Disease. — (1) Local. — Carcinoma of the anterior two- 
thirds of the tongue , which usually starts on the lateral margin, invades the 
floor of the mouth early but seldom extends across the fibrous septum in the 
midline. Carcinoma of the posterior third of the tongue tends to spread to the 
corresponding tonsil, the epiglottis, and the soft palate. 

(2) Lymphatic. — It is important to realise that in 50 per cent, of in- 
dividuals the lymphatic vessels draining the anterior two-thirds of the tongue 
and the floor of the mouth traverse the periosteum of the mandible on the 
way to the submental and submandibular lymph nodes. Long before 
carcinoma-bearing cervical lymph nodes are palpable, careful microscopical 
scrutiny reveals that some of them are implicated. Because of their secluded 
position and consequent late diagnosis, growths of the posterior part of the 
tongue show the highest incidence of cervical metastases. 

(3) By the Blood-stream. — Metastasis by this route is exceptional; in- 
deed it occurs in only 2 per cent, of patients, and in these the neoplasm is 
situated in the extreme posterior part of the tongue in almost every instance. 

Terminal Events. — Unsuccessfully treated, the disease runs a variable, but 
inevitably fatal, course. Death occurs usually in one of the following ways : 

1. Inhalation bronchopneumonia , from the superadded oral sepsis. 

2 . Combined cancerous cachexia and starvation. 

3. Heemorrhage, from the primary growth, or on account of involved lymph nodes 
ulcerating and eroding an artery. 

4. Asphyxia, which is due either to secondary carcinomatous cervical lymph nodes 
pressing upon the air passages or to oedema of the glottis. The latter is rare, and 
is due to an extension of lymphatic oedema around a growth at the back of the 
tongue. 



Fig. 628. — The patient sought advice 
because of difficulty in speaking and 
swallowing. Referred from a radio- 
therapist as unsuitable for radiotherapy. 
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Treatment 

1. Preliminary measures must first be taken to make the mouth as 

as possible, (a) A culture of the ulcer is taken to determine the predominant 
organism and the most suitable antibiotic to use. ( b ) The mouth is cleaned 
by frequent antibiotic mouth washes, (c) Dental treatment for carious teeth 
or gingival sepsis is carried out. (d) If the Wassermann reaction is positive, 
anti-syphilitic treatment is begun. 

2. Surgery. — (a) If the lesion is small, under i cm.indiameter,orifitisone 
of the doubtful excrescences like a ‘ fragment of cauliflower ’, excisional biopsy 
is required — a wide margin of mucosa not less than i cm. b eing removed 
around the lesion. If this shows either a cancer ‘ in fitu ’ or that an early 
invasive carcinoma has been adequately excised, no further treatment is 
required but monthly follow-up is obligatory, (b) Laljger lesions should be 
treated by radiotherapy (see below) which is successful in a majority of cases 
(40-80 per cent., depending on the site and type of the tumour). In those 
cases that fail to respond within two months of the completion of treatment, 
surgery, and usually major surgery, is indicated. If the lesion is still clinically 
localized to the anterior two-thirds of the tongue, wide local excision (fig. 629), 
or partial (fig. 630), or sub-total glossectomy (removal of the anterior two- 



thirds) is carried out. To do this it may be necessary to split the lower lip 
in the midline and carry the incision through the mandible, bisecting it with 
a Gigli saw. Good access is obtained and the tongue can be removed under 
good vision. The mucosa of the floor of the mouth is sutured with catgut. 

Diathermy in the mouth, although often used and recommended, is undesirable 
because it produces a deep burn which always becomes infected, healing is delayed 
until the slough separates and secondary haemorrhage is thus encouraged. A scalpel 
or scissors should be used and bleeding arrested in the usual way. 

(c) Where the growth involves or reaches to within 2 cm. of the jaw, removal of 
that half of the mandible is required. 

If the division of the mandible includes the attachments of the genio-glossus 
and genio-hyoid muscles to the genial tubercles, tracheostomy may be re- 

Leonardo Gigli, 1863-1908 . Italian Gynacologist. Invented his saw for pubiotomy in 1894 . 
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quired, especially if the patient has chronic bronchitis with copious sputum. 
It will be difficult for him to expectorate immediately after operation, and 
fatal broncho-pneumonia may otherwise occur. Eddey uses a piece of steel 
wire to hold the remaining half of the jaw in position (fig. 631). This can also 



Fig. 631. — Kirschner’s wire in- 
terposed between the cut surfaces 
of the mandible to hold the chin 
in a central position. (II. II. Iiddcy, 
JF.R.C.S . , Melbourne .) 


be achieved by the use of dental prostheses. 
Even if no fixation is applied, the results are 
usually quite satisfactory. 

(d) If the lymph nodes are palpable and firm, 
and they are suspected of being involved, 
procedures ( b ) and (c) (see above) are com- 
bined with a block dissection (fig. 632). 

(e) * Block ’ Dissection . — Most surgeons 
do ‘ block ’ dissection (p. 535) only if lym- 
phatic involvement is diagnosed clinically. 
A careful monthly follow-up is maintained, 
by the same person if possible, and the 
operation performed only if the lymph nodes 
enlarge. The best results have been 
achieved by this policy although it is some- 
what anomalous to do an operation which 
deliberately delays removing possible malig- 
nant tissue and also which leaves behind 


some of the tissue lying between the primary and the lymphatic de- 
posits — namely, the floor of the mouth and the peri-mandibular tissues. The 


Fig. 632. — The so-called 
commando 1 operation. Par- 
tial mandibulectomy having 
been performed, wide access 
is afforded to the posterior 
part of the tongue. Note that 
the external carotid artery has 
been ligated. ( After Hayes 

Martin.) 
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term ‘ block ’ dissection is thus a misnomer. If palpable lymph nodes 
appear on the other side, ‘ block ’ dissection on that side will be necessary. 
This carries a risk of disturbing the cerebral circulation caused by li ga ting 
both internal jugular veins. Therefore only the vein on one side may be 
removed. 

3. Radiotherapy. — (a) Interstitial irradiation is used for lesions larger 
than 1 cm. in diameter in the anterior two-thirds. Radium needles, radon 
seeds or radio-active tantalum in the form of wire are placed in the tissues in 
one plane at 1 cm. apart. These methods are unsuitable if the growth cannot 
be treated by a simple single plane implant. Therefore if the growth is 
larger than 2 cm. in diameter or extends more than 1 cm. into the tongue — and 
this is difficult to determine — then the radiotherapy of choice is some form of: 

( b ) Teletherapy. — The form usually used is the Cobalt 60 unit. When the 
growth is situated in the posterior one-third of the tongue, the anatomical 
difficulty of interstitial treatment is so great that teletherapy is employed for all 
such growths. 

There is widespread agreement that radiotherapy is of little or no value in 
the treatment of lymphatic metastases whether as a primary treatment or when 
the disease is recurrent after ‘ block * dissection. 

Radiotherapy in any form applied to the jaw renders it liable to necrosis, 
especially if it is already infected or involved in growth or if the radiotherapy 
is excessive, as it may be if a radium needle lies in contact with bone. It is 
also worse with the use of 250 Kv. than with the higher voltages, i.e. 2,000 Kv. 
Necrosis of the jaw may lead to severe sepsis which will not clear up until the 
iaw has been removed. Thus, some consider that a growth involving the jaw 
should be excised and not irradiated. 

Irradiation can cause a delayed pathological fracture , even years after 
treatment. This, although troublesome, is not a dangerous condition and 
should not deter the radiotherapist. 

4. Chemotherapy. — Regional intra-arterial administration of Amethop- 
tcrin (50 mg. per day for about five days) can be used as a preliminary to 
excision. In 5-10 per cent, of the cases the growth disappears; in about 75 
per cent, of cases the growth gets a little smaller and the patient improves 
for a few months. No long-term survival is likely (Johnston). 

Prognosis. — The five-year survival rate after treatment (all varieties) is 
about 25 per cent. 

Palliation 

1 . Radiotherapy to a large primary growth, even when untreatable second- 
aries are present, is well worth while. 

2. Surgical resection of a recurrence after radiotherapy in the mouth, if 
feasible, often increases the patient’s comfort even if irremovable metastases 
already exist. 

3. For the p ain of the advanced growth, blocking the Vth nerve and the 
cervical plexus with 10 per cent, phenol may help. 

4. Antibiotics are useful for a limited time by reducing the pain of second- 
ary infection. 

Ivan David Alexander Johnston, Contemporary. Professor of Surgery , University of Newcastle upon Tyne. 
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conclusively, for a small calculus is often difficult to visualise 
by radiography (fig. 635). 

Sialography. — A parotid calculus too small or too radio-trans- 
lucent to cast a shadow on a plain radiograph can be demonstrated 
by contrast. 

Treatment. — If the stone can be palpated from within the 
mouth, it can be removed by slitting up Stensen’s duct, but we 
Fic. 635.— Stones are seldom so favoured. More often it is deeply placed within 

in theparoudgland. t he parotid tree. The best method of treatment is to expose the 

gland and remove the calculus through a transverse incision in the gland substance. 

If multiple stones are present superficial lobectomy or complete parotidectomy 
(p. 513) should be carried out. 

INFLAMMATIONS 

Acute Parotitis. — As a rule bacteria reach the gland by retrograde infec- 
tion from the mouth; in a few instances the infection is blood-borne. In 
fulminating cases the causative organism is nearly always a haemolytic 
Staphylococcus aureus. In some of the less severe examples the pneumococ- 
cus is responsible. 

In contradistinction to epidemic parotitis (mumps), the infection is often 
confined to one parotid gland, although in a small percentage of cases the 
other becomes implicated later. 

JEtiology. — Acute parotitis is encountered in several dissimilar circum- 
stances. 

1. Idiopathic. — In not a few instances there is no predisposing cause. 
The patient presents for the first time with signs of acute parotitis. 

2. Post-operative parotitis has become relatively infrequent; the reason 
for the decline is the frequent use of antibiotics after major operations, 
combined with better oral hygiene, better control of fluid and electrolytic 
balance, and blood replacement. At the present time, when post-operative 
parotitis does occur, it is uraemic subjects who are more likely to be 
attacked than others, and the organism is frequently a penicillin-resistant 
staphylococcus. 

3. As a complication of debilitating medical disease, especially typhoid and 
cholera. As in post-operative parotitis, a dry infected mouth is the probable 
reason for the supervention. 

4. As a Complication of Acute Pancreatitis. — The structural and functional 
similarity of the pancreas and the parotid glands is seemingly a good reason 
for both structures being attacked via the blood-stream by organisms having 
an affinity for secretory glands of this type. 

5 . Secondary to Obstruction of Stensen’s Duct. — This may be due to a parotid 
calculus but foreign bodies sometimes find their way into Stensen’s duct. 

6. As a Complication of Septiccemia. — Embolic parotitis may occur. 

Clinical Features. — There is a brawny swelling on the side of the face, 

(fig. 636). Signs of toxtemia are variable; usually the temperature is well 
over ioo° F. (37-8° C.). On many occasions pus or purulent fluid can be 
expressed from Stensen’s duct, enabling the sensitivity of infecting organisms 
to be tested against antibiotics. 

Treatment. — If acute parotitis threatens, no effort should be spared to 
cleanse the mouth. Boroglycerol is a useful adjunct in this respect. A 
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Fig. 636. — Acute parotitis. 


mlogogue, in the form of chewing-gum or 
lineapple, is also valuable. 

Early unilateral cases often respond to anti- 
biotic therapy. 

Fulminating Cases . — When the response to the 
above measures is not obvious within forty-eight 
hours, and particularly in bilateral cases, early 
decompression of the gland or glands is strongly 
recommended. 

Decompression of the Parotid Salivary 
Gland. — Local ansesthesia is entirely satisfactory. 

A vertical incision is made down to the capsule of the 
gland. With suitable undercutting of the skin nearly 

the whole of the parotid gland can be exposed. In order 
so spare the branches of the facial nerve, the capsule is 
incised transversely, if necessary in several places. The 
skin is closed with a few interrupted sutures and drain- 
age is provided at the lower end of the wound. 

If decompression is not performed, provided the patient 
is not overwhelmed by toxaemia, suppurative parotitis 
goes on to abscess formation. If incision is withheld, the 
abscess may burst externally, usually between the bony 
and cartilaginous parts of the external auditory meatus. 

Recurrent 
subacute 
and chronic 
parotitis are 
rather more 
common than 
acute cases. 

Pneumococcus 

or Streptococcus viridans are the us ual 
causative organisms. The condition 
can be unilateral but is frequently 
bilateral (fig. 637). 

Children and young women are the 
usual sufferers. Inspection of the 
orifice of Stensen’s duct while gentle 
pressure is exerted over the gland often 
reveals a gush of purulent saliva in process of ejection (fig. 638), and the 
diagnosis, which up to that time is often in doubt, becomes indisputable. 
Parotid calculus (p. 507) must be eliminated. 



Fig. 637. — Bilateral 
chronic bacterial parotitis. 
Present for nine months. 
Slight variations in the size 
of the swellings noticed. 



Fig. 638. 


—Purulent saliva being ejected 
from Stensen’s duct. 


Sialography . — In chronic parotitis the main duct, the ductules, and the 
acini are all dilated (fig. 639) (cf. sialectasis where the main duct is normal). 

Treatment. — Oral hygiene and antibiotic therapy can be tried, but these 
measures are frequently disappointing. Patients with chronic parotitis are 
benefited, often dramatically, by catheterising Stensen’s duct with a fine 
ureteric catheter and injecting a bland antiseptic fluid, such as 1 per cent. 
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mercurochrome. This measure can be re- 
peated as necessary. A few long-standing 
cases eventually require parotidectomy. 

SALIVARY FISTULA 

A salivary fistula may be internal or external. 
As an internal fistula does not give rise to symp- 
toms, and as an external fistula of the submaxillary 
gland is both rare and cured readily by removal of 
that gland, the subject resolves itself into a con- 
sideration of the troublesome condition external 
fistula of the parotid. 

Parotid Fistula. — The amount of dis- 

Fig. 639.— Sialograph in a charge varies with the site of the fistula, 
case of chronic parotitis (lateral Apart from some moisture on the face when 

eating, an external fistula connected with the 
gland itself produces but little inconvenience. On the other hand, a fistula of 
a large duct is associated with extreme discomfort. Every time the patient 
has a meal, smells food, or even thinks of it, there is an outpouring of 
parotid secretion on to the cheek. In addition to the annoyance of such a 
phenomenon, the skin in the neighbourhood tends to become excoriated. 
These fistula: usually follow a badly placed incision for the opening of a 
parotid abscess, but may be an aftermath of a penetrating wound, especially 
by glass splinters. Although some leakage of saliva occurs for several days, 
a persistent fistula following partial parotidectomy is of rare occurrence. A 
salivary fistula that has continued to discharge for several months seldom 
closes spontaneously. Usually the external opening is pin-point. 

Sialography is invaluable in these cases. It will indicate whether it is 
the main duct or a ductule that communicates with the surface. From the 
information thus gained the proper course to adopt for the cure of the 
fistula can be formulated. 

Treatment. — When a fistula has been proved to be connected with a 
minor branch of the parotid tree, the atropine-like effect of probanthine 
(propantheline bromide) 50 mg. every six 
hours for a week is likely to succeed. In 
other circumstances operative measures 
must be invoked. Of many plans sug- 
gested, Newman and Seabrook’s is the 
most satisfactory: — 

Operation . — Prophylactic systemic antibio- 
tic therapy is commenced twenty-four hours 
before the operation. One probe is introduced 
through the orifice of Stensen’s duct and 
another through the external fistula. With the 
probes in position, a suitable incision is made 
in the cheek, so as to display Stensen’s duct Fig. 640.— Newman and Seabrook’s 
and the area of gland containing the probes. operation for parotid fistula. 

After a tedious dissection to free the severed 

conducting mechanism of the gland, No. 10 tantalum wire, which is twisted on itself, 
is passed as shown in fig. 640. Any portion of the twisted wire that lies exposed is 

Saul Charles Newman, Contemporary. Formerly Instructor in Otolaryngology , NewYork Post-Graduate Hospital. 
Dean Betynard Seabrook . Late Professor of Surgery, Oregon University, U.S.A. 
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juried with fine catgut sutures, and the skin is closed. The distal end of the wire is 
suitably bent around the corner of the mouth, and anchored there by adhesive plaster. 

Post-operative Treatment . — Antibiotic therapy is continued for several days. Oral 
hygiene is most important, and each day the wire splint is moved very gently ; it 
should remain in place for about three and a half weeks. 

Should a reconstructive operation such as the above prove a failure, 
complete parotidectomy (p. 513) should be performed. 

CYSTS OF THE PAROTID GLAND 

Most cysts of the parotid gland occur in the region 
overlying the angle of the jaw, and as they are often found 
to be lined with epithelium, it seems probable that they 
are derived from the first branchial cleft. The condition 
is much less common than adcnolymphoma which, 
however, is seldom so fluctuant when as small as the 
cyst (which was lined by squamous epithelium) shown 
in fig. 641. Occlusion of a main branch of the parotid 
tree by a calculus occasionally gives rise to a cyst. 

The treatment is extracapsular excision (p. 512). 

If the cyst is secondary to a calculus, removal of the stone 
will cure the condition. 



Fig. 641 . — Cyst of the 
parotid. 


NEOPLASMS 

Benign ~ Adenolymphoma. 

Parotid Tumours( -Potentially malignant = Mixed parotid tumour. 


Malignant from the onset though | 
for some time not obviously so j 


= Carcinoma 


Adenolymphoma (Warthin’s tumour). — Although classified as an in- 
nocent parotid tumour, the parotid gland, were it able to do so, might, with 
some justification, disclaim paternity. Embryological studies of this region 
have shown that frequently ductal structures from the primary parotid bud 
grow into the developing juxtaparotid lymph nodes. As a result the en- 
compassed ductules lose all connection with the parotid tree. At least one 
juxtaparotid lymph node containing normal salivary tissue is found in all 
infants. Here lies the explanation of the birth of an adenolymphoma : it is 
an epithelial tumour arising within a periparotid lymph node. 


Pathology. — Most frequently the neoplasm is situated outside the parotid capsule 
or just beneath the capsule, embedded in the superficial lobe. On macroscopical 
section multiple cysts are revealed, varying in size from a pin’s head to a hazel nut, 
and greyish-pink in colour. Microscopically the essential components are papillary 
epithelium embedded in a lymphoid stroma — an extremely characteristic picture. 
The tumour grows slowly, and is benign. 

Clinical Features. — Warthin’s tumour is not uncommon. In 90 per 
cent, of cases it does not appear until the patient is over forty years of age. 
Males are more often affected than females (5 : 1). The tumour appears to 
be confined to white races. While its commonest location is similar to that 
of a mixed parotid tumour (1 vide infra), not infrequently at least some part 
of the swelling is situated in the neck below the angle of the mandible. 
This neoplasm is never stony hard, and in 30 per cent, of cases it is suffi- 
ciently cystic for fluctuation to be elicited, which suggests that the swelling in 
question is a Warthin’s tumour. 

Treatment. — Extracapsular excision of the tumour is curative. The 

•'! <dr,d Scott War thin, 1166-193!. Proftaor of Pathology , University of Michigan. 
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tumour is not sufficiently radio-sensitive to warrant recommending X-ray 
therapy which, if unsuccessful, makes excision more difficult. 

‘ Mixed parotid tumour ’, the commonest parotid tumour, is a well- 
known clinical entity that occurs with equal frequency in either sex, and 
usually first appears in early adult life. For some obscure reason parotid 

tumours are seldom, if ever, confined to the 
upper part of the gland. A firm, somewhat 
rounded, slowly growing neoplasm, nearly 
always commencing in that part of the parotid 
gland overlying the angle of the jaw (fig. 642), 
renders the diagnosis tolerably simple. Usu- 
ally benign for a varying period from several 
months up to ten or twenty years, it sooner or 
later breaks its confines and exhibits charac- 
teristics of malignancy. It now tends to in- 
vade the pterygoid fossa and the upper part of 
the neck, and sometimes causes facial paresis 
from involvement of the seventh nerve. A 
benign parotid neoplasm rarely, if ever, causes 
facial palsy. When first seen in a comparatively advanced state it is difficult 
to diagnose from other malignant tumours of the region. 

Pathology.— A ‘mixed parotid tumour’ commences its existence as a pleomorphic 
adenoma containing fibrous, myxomatous, pseudo-cartilaginous, and epithelial 
elements in varying proportions. It grows very slowly, and may remain almost 
stationary for many months or years and then, comparatively suddenly, the variegated 
epithelial elements burst into mitotic activity and a pleomorphic carcinoma develops 
(some 2 to 3 per cent, of cases). On rare occasions one epithelial component alone 
runs riot, and a highly malignant anaplastic carcinoma results. 

Carcinoma. — Many of these tumours are of peculiar histological pattern, in 
which alternating layers of cylinders of cells and hyaline material are arranged around 
a central cavity that sometimes contains mucus (cylindroma). The tumour is more 
quickly and more highly invasive and in all respects more malignant than a mixed 
parotid tumour. If it is not removed in toto early, relentless recurrence is inevitable. 
The tumour is radio-resistant. 

Other varieties of parotid carcinoma may show the histological pattern of adeno- 
carcinoma, anaplastic carcinoma or, rarely, squamous carcinoma. 

Treatment of Tumours of the Parotid Gland. — Nearly all of these 
tumours are radio-resistant, consequently the patient should be urged to 
have the tumour extirpated while it is comparatively small. The aim must 
be to excise the tumour, together with its capsule, without opening the latter. 
In order to accomplish this, generous exposure (fig. 643, inset) is essential. 
It is a very great help to have a * nerve stimulator ’ which provides an in- 
termittent galvanic current for this operation. If a strand of doubtful tissue 
is exposed, a touch with the nerve stimulator will immediately demonstrate 
whether it is a twig of the facial nerve or not. 

1. Extracapsular excision is suitable for small superficial tumours. 
Unless extozcapsular excision (fig. 643) is carried out, recurrence usually takes 
place within two years. 

2. Superficial lobectomy is advised for larger tumours. The dissection 



Fig. 642. — Mixed parotid 
tumour, typical location. 
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is commenced at the postero-inferior border of the parotid and the main 
trunk of the seventh nerve is found. As explained on p. 506, by meticulous 
dissection it is possible to follow and preserve the two divisions of the farini 
nerve and their branches between the two lobes. The superficial lobe 

having been mobilised on all sides, it is 
amputated. Most tumours lie in the super- 
ficial lobe (fig. 644). 


Fig. 644. — Superficial lobectomy 
nearing completion. 

3. Complete parotidectomy is indi- 
cated (1) where the tumour has broken 
its confines and has commenced to enlarge 
comparatively rapidly, and (2) when the 
tumour has recurred after local excision. 
While the patient must be warned that it may be impossible to preserve 
the facial nerve, the results of superficial lobectomy and total parotidectomy 
(fig. 645) show a low incidence of permanent facial palsy— considerably 



Fig. 645. — Mixed parotid tumour of over twenty years’ duration, latterly increasing rapidly 
in size. Complete parotidectomy with preliminary ligation of the external carotid artery. 
The facial nerve was preserved. The patient was free from recurrence twelve years later. 

lower than when extracapsular excision is performed for comparatively deep 
tumours. On the other hand, when the tumour is frankly malignant or is 
recurrent, it is often impossible, and indeed inadvisable, to spare the seventh 
aerve at the expense of incomplete extirpation of the growth. 




Fig. 643. — Extracapsular 
excision of a moderate-sized 
parotid tumour. The tumour 
must be removed with a 
layer of healthy parotid tissue 
without encroaching upon the 
capsule. Inset shows the skin 
incision. 
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Patients with malignant parotid tumours should always have radiothv: iy 
after surgical extirpation. They are often inoperable when first seen * j 
in this instance radiotherapy is the only feasible treatment ; in these circum 
stances the prognosis is extremely poor. Block dis- 
section (p. 535) usually on the side of the tumour 
is occasionally of value when operable metastatic lymph 
nodes are found after successful treatment of the primary 
tumour. 

In cases where facial paralysis is permanent, the re- 
sulting deformity can be mitigated later, to a large extent, 
by a plastic procedure such as that illustrated in fig. 646, 
or by substituting tantalum wire for the fascia. Part of 
the temporal muscle can be used to help the lower eyelid 
to close. 

THE AURICULO-TEMPORAL SYNDROME 
(FREY’S SYNDROME) 

Most examples of this condition have followed injury to 
fibres of the auriculo- temporal nerve at the time of incision 
for the relief of suppurative parotitis. When the patient eats, 
the cheek becomes red, hot, and painful ; this is followed by 
beads of perspiration appearing upon it. There is also 
cutaneous hyperaesthesia in front of and above the ear, 
especially noticed during shaving. 

The explanation of the phenomenon is open to dispute. 

A satisfying hypothesis is that, presuming the nerve has been 
severed, axis cylinders conveying secretory impulses grow 
down the sheaths of the cutaneous element of the nerve. In 
this way a stimulus intended for saliva production evokes 
cutaneous hyperaesthesia and sweating. 

The only effective treatment is avulsion of the nerve, but 
cases severe enough to merit this undertaking are few and 
far between. In most instances the patient, having tried 
many remedies, becomes resigned to endure the incon- 
venience ; in a few, years of patience bring some amelioration. 

MIKULICZ DISEASE 

Mikulicz decreed the following triad as constituting the 
disease: (1) Symmetrical enlargement of salivary glands; 

(2) Narrowing of the palpebral fissures due to involvement of the lachrymal glands; 

(3) Parchment-like dryness of the mouth. 

In its fully developed form (fig. 647) it can hardly be mistaken, although the disease 
can be limited to one parotid gland. 

When associated with generalised arthritis the condition is known as Sjogren’s 
syndrome. 

Differential Diagnosis. — When limited to the parotid glands the condition 
usually is asymptomatic. The whole parotid is enlarged, which helps to distinguish 
the condition from a parotid tumour. Moreover, the incidence of bilateral occur- 
rence is greater than that of any parotid neoplasm. Like parotid sialectasis, the 
swelling is stated to vary in size, but unlike sialectasis, the swelling is always present. 

A plain radiograph sometimes reveals small areas of calcification throughout the 
involved gland, a finding that is believed to substantiate chronic inflammation. 

Sialography shows displacement of the duct system around a central mass, and 
always clubbing of the terminal ducts, which again favours chronic inflammation. 

Pathology. — The microscopical findings reveal replacement of salivary tissue by 
lymphoid tissue containing islets of epithelial tissue, the amount of lymphoid replace- 
ment being proportional to the duration of the disease. While most pathologists 

Lucja Frey , 1889-1944. Physician , Neurological Clinic , Warsaw. She was killed during the German occupation 
of Poland. 

Henrik Samuel Conrad Sjogren, Contemporary. Professor of Ophthalmology , University of Gotebbrg , and Head of 
the Eye Clinic, jSnkdptng, Sweden. 



Fig. 647. — Mikulicz 
disease. (C. Fischer.) 



Fig. 646. — A strip 
of fascia lata inserted 
subcutaneously as 
shown helps to over- 
come the deformity 
of facial palsy. {After 
W. O. Lodge.) 
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r that the condition is due to an obscure chronic inflammation* few would 
state dogmatically that it is not a benign neoplasm, 
ourse. — A number of cases of spontaneous cure after several years have been 

r ortcd. 

Treatment.— If a confident diagnosis can be made, X-ray therapy should be 
/nployed. When, at operation, the whole parotid gland is found to be enlarged, if 
possible frozen section biopsy should be performed, and if the diagnosis is Mikulicz 
disease, it may be considered unnecessary to proceed. On the other hand, massive 
deformity such as in the case illustrated (fig. 647) calls for removal of the subman- 
dibular salivary glands, and possibly bilateral superficial lobectomy of the parotids. 
The lachrymal glands are better left alone. 

BOECK’S SARCOIDOSIS (p. 158 ) 

This is a granuloma of unknown origin and can attack any tissue. In some parts 
of the world it has an ill-understood relationship with tuberculosis. In other parts 
(notably the U.S.A.) it is associated with inhalation of pine-pajllen. Some cases are 
indubitably due to beryllium poisoning. It is usually, but not necessarily, associ- 
ated with cutaneous lesions. When both parotid glands Ire attacked, Boeck’s 
sarcoidosis simulates Mikulicz disease in several respects. If one parotid alone is 
involved, the swelling is usually diagnosed as a mixed parotid tumour. Sarcoid of 
the parotid, which is perhaps the most characteristic manifestation of Boeck’s disease, 
is frequently associated with inflammation of the uveal tract (Iridocyclitis) (p. 159). 

THE SUBMANDIBULAR SALIVARY GLANDS 

Calculus. — The most common sites for a salivary calculus are within the 
submandibular salivary gland (fig. 648) or its duct (Wharton’s duct). Indeed, 



Fig. 648. — Salivary calculus 
within the submandibular salivary 
gland (actual size). 



Fig. 649. — Dissection to show Wharton’s duct 
and the structures in relation to it. (After Allen 

Thompson.) 


they are more than fifty times more frequent here than in the parotid gland 
and its duct. These stones vary in size. One no larger than a millet seed 
may give rise to troublesome symptoms. At the other end of the scale 
specimens the size of a date-stone have been recorded. 

Chemical analysis has shown that the composition of salivary calculi is 
mainly phosphates of calcium and magnesium, closely resembling that of 
tartar that collects upon the teeth. 

Clinical Features. — Swelling of the gland (fig. 650) before or during 
meals is pathognomonic of the condition. In order to reproduce the swelling 
at the time of the clinical e xaminat ion the patient should be given some 
lemon juice, or substitute, to sip. The orifices of Wharton’s ducts are then 
examined, and compared. Saliva will be seen pouring forth on the non- 

Caesar P . Af. Botch , 1845-1917 . Dermatologist , Christiania (Oslo), Norway . 

Thomas Bartholin , 1616-1680. A Danish anatomist . 

Augustus Quirinus Rivinus , 1652-1723, A German anatomist . 
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affected side* whereas little if any is ejected on the 
side of the swelling. If a stone is in Wharton’s 
duct* not infrequently it can be seen* and always 
it can be detected by bidigital palpation. 

Salivary colic sometimes occurs* typically at the 
commencement of a meal. The pain is described by the 
patient as like toothache ; on this account he is liable to be 
referred to a dental surgeon. The pain is also sometimes 
referred to the tongue due to irritation of the lingual 
nerve as it hooks around Wharton’s duct. 

Radiology. — A calculus 
(or calculi) in Wharton’s 
duct casts a particularly 
clear shadow (fig. 651)* but 
in this instance the radiograph is superfluous* for 
the stone can be felt. When a calculus or calculi is 
displayed in the gland itself the information gained is 
extremely valuable, but a negative X-ray does not 
eliminate a stone of comparatively low mineral 
content. 

Treatment. — A stone in Wharton’s duct should be removed under surface anaes- 
thesia; injection into lax tissues is not advisable, as suffusion obscures the surgical 
field. Cotton wool, moistened with 5 per cent, cocaine, placed under the tongue for 
a few minutes, is entirely satisfactory. The tissues immediately behind the stone 
are grasped with tenaculum forceps, which steady the stone and elevate it. An in- 
cision is then made on to the stone in the long axis of 
the duct, and the stone slips out. The wound is left 
unsutured. 

When the stone lies within the submandibular salivary 
gland, extirpation of the gland is necessary (fig. 649). 

An incision is made over the gland, the lower edge 
is dissected from the platysma, which is incised at a 
lower level and retracted upwards. In this way the 
cervical branch of the seventh nerve is protected from 
injury. The facial artery must of necessity be ligated 
as it traverses the gland. 

Neoplasms. — Mixed tumours of the subman- 
dibular salivary gland (fig. 652) are comparatively 
rare. If diagnosed reasonably early, the treat- 
ment is eminently satisfactory, for the subman- 
dibular salivary gland can be excised in toto so 
readily. More rapidly growing neoplasms of the submandibular salivary 
gland* some of which are cylindromas* also occur. 

ECTOPIC SALIVARY TUMOURS 

Tiny, unnamed salivary glands are dotted here and there in the bucco-pharyngeal 
cavity; therefore it is not surprising that salivary tumours occur in locations other 
than those of the large salivary glands. 

Ectopic salivary tumours are found in the palate, the cheek (fig. 608), the tongue 
(more often near its base)* the floor of the mouth, the maxillary antrum, and the 
post-nasal space. The commonest site is the hard palate, and more than half of all 
cases are situated on the hard or in the soft palate. They make up some 7 per cent. 



Fig. 652. — Mixed tumour 
of the submandibular salivary 
gland. Duration forty years. 



Fig. 651. — Radiograph 
of stone in Wharton’s 
duct. 



Fig. 650. — Enlargement 
of the submandibular sali- 
vary gland due to a calculus 
in Wharton’s duct. 
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of all salivary gland tumours and roughly equal those of the submandibular gland 
in frequency. 

Pathology. — Considerably under half of these neoplasms are mixed tumours. 
The remainder are cylindromas (Harrison). 

Clinical Features. — The great majority of these tumours are quite symptomless 
and are first noticed accidentally. Occasionally they are reported by the patient 
within a few months of being discovered ; usually 
they are concealed for much longer periods, but 
rarely for more than five years. By the time the 
patient reports, the surface of the tumour is often 
ulcerated (fig. 653 and fig. 527). When the tumour 
is situated in the base of the tongue the patient has 
difficulty in speaking; if it is in the maxillary 
antrum there is a painful swelling of the maxilla. 

In the most usual situation on the hard palate or 
in the cheek a clinical diagnosis is by no means 
impossible; in other situations, a biopsy report of 
a salivary tumour may cause consternation to those 
who have not encountered this condition. Unless 
the tumour is excised early and widely, local 
recurrence is relentless, and eventually metastases 
occur in the regional lymph nodes and sometimes 
in the viscera and skeleton. 

Treatment. — In accessible situations such as the 
palate, the tongue, and the cheek, the tumour should 
be excised widely. Radiotherapy is advisable if excision is incomplete, but cylin- 
dromas are relatively radio-resistant. 



Fig. 653. — Ulceratingpalatal sal- 
ivary tumour: commonest site. 


Kenneth Harrison , Contemporary. Director , Department of Otolaryngology, University of Manchester . 


5i8 


CHAPTER 23 

THE NECK 



Fig. 654. — Foetus, 
showing branchial 
grooves and arches. 


THE BRANCHIAL APPARATUS AND ITS ABNORMALITIES 

In a foetus approximately thirty-five days old, four grooves can be seen on each side of 
the neck. These are the branchial clefts, which resemble the gills of a fish; the 
intervening bars are the branchial arches. Each arch con- 
tains a central cartilage. The clefts in human embryos are 
composed of grooves on the outside (fig. 654) and pouches 
on the inside (pharynx). The first cleft persists as the 
external auditory meatus ; the second, third, and fourth 
clefts normally disappear. The whole, or a portion, of one 
of the clefts that normally disappear may persist. Alter- 
natively, a portion can become sequestrated. 

Branchial Cyst. — A cyst arising from the second 
branchial cleft is the most common of these vestigial 
remnants, and if there are tuberculous glands 
also present it may be mistaken for a tuberculous 
abscess. Usually the cyst makes its first appearance 
between the twentieth and twenty-fifth years, but its advent may be post- 
poned until the patient is over fifty. Its position is constant; it protrudes 
beneath the anterior border of the upper third of the stemomastoid (fig. 655). 
The cyst is nearly always lined by squamous epithelium, and its contents 
bear a striking resemblance to tuberculous pus. 

There is a rare variety of 
branchial cyst that is found 
lying closely related to the 
pharynx. It is lined by 
columnar epithelium, and 
filled with mucus. Occasion- 
ally small symptomless cysts 
of this type are discovered at 
necropsy. 

If doubt exists, it is wise 
to aspirate the cyst, introduc- 
ing the needle from above 
downwards (in case it is a 
tuberculous collar-stud ab- 
scess (p. 529) and may form a 
sinus). A drop is examined 
under the microscope when cholesterol crystals will be seen (fig. 656). This confirms 
the diagnosis. 




Fig. 655. — Typical 
branchial cyst. 


Fig. 656. — Branchial fluid. 
Note the abundance of choles- 
terol crystals (rectangular, with 
a notch at one corner). 


Treatment. — Excision of a branchial cyst through an incision following 
one of Langer’s lines (fig. 68 1), gives uniformly satisfactory results. After 
the anterior wall of the cyst is exposed, some of the content is aspirated. This 
procedure permits the wall of the cyst to be grasped in suitable forceps, and 
assists materially in a dissection which, in some instances, entails following a 
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track that passes through the fork of the common carotid artery as far as the 
pharyngeal wall. The hypoglossal and the spinal accessory nerve may be 
in danger and should be recognised and protected. If the specimen is 
examined microscopically, the wall of the cyst is often found to be surrounded 
by a layer of lymphadenoid tissue. This suggests that the cyst arose as a 
result of branchial epithelium becoming entrapped within a lymph node 
during development. It also explains why branchial cysts become inflamed: 
the lymphadenoid shell participates in regional lymphadenitis. 

Branchiogenic carcinoma undoubtedly does occur, but vmy rarely ; such a diag- 
nosis is unjustifiable until every possible source of a primary ^growth in the mouth, 
pharynx, and external auditory meatus has been scrutinised 
with a negative result (p. 534). 

Branchial fistula may be unilateral or bilateral 
(fig. 657) and it is highly probable that the fistula 
represents a persistent second branchial cleft, the oc- 
cluding membrane of which has broken down. Nearly 
always the external orifice of the fistula is situated in 
the lower third of the neck near the anterior border 
of the stemomastoid muscle. Branchial fistulae which 
are clothed with muscle and lined by columnar 
ciliated epithelium discharge mucus, and are often the 
seat of recurrent attacks of inflammation. In cases 
where the lining epithelium has been exposed to chronic 
infection for a long time, its characteristics are lost. 

When complete, commonly the internal orifice of the fistula is situated in 
the anterior aspect of the posterior pillar of the fauces, just behind the tonsil 

(Wilson). As a rule the track is in- 
complete and ends blindly in the region 
of the lateral pharyngeal wall; it is, there- 
fore, strictly speaking, not a fistula, but a 
sinus. A branchial fistula is frequendy 
a congenital condition, but it can be 
acquired. If a branchial cyst in an in- 
flamed state is incised, the resulting sinus, 
which usually is situated in the upper or 
middle thirds of the neck, continues to 
discharge, either continuously or inter- 
mittendy. The extent of the fistula can 
be determined by radiography following 
the injection of a radio-opaque medium 
(fig. 658). 

Treatment. — When causing troublesome symptoms, e.g. by a discharge 
of mucus, branchial fistulae should be excised. 

Special Pre-operative Measures. — In the case of a fistula without an internal 
opening, dissection can be facilitated in the following way: two or three days before 

Charles Paul Wilson, Contemporary. Surgeon, Ear, Nose and Throat Department, Welwyn and Hatfield Hospital, 
Hertfordshire , England. 



Fig. 658. — Complete branchial fis- 
tula. External opening in the lower 
third of the neck ; internal opening in 
the tonsillar region. Injected with 
uropac. 
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the operation a purse-string suture is inserted subcutaneously around the external 
orifice. After radio-opaque medium has been injected, the suture is tied, and 
subsequently radiographs are taken. Pent-up secretion and the medium distend the 
tract, which subsequently can be followed more easily in the depths of the wound. 

When the fistula is complete, the insertion of a ureteric 
catheter along the tract immediately prior to the opera- 
tion facilitates dissection. 

The operation should be conducted as follows : 
through an incision conforming with Langer’s lines 
(fig. 681), and encompassing the orifice, dissection 
of thefistula proceeds in an upwarddirection as far as 
the limits of the wound permit. A second incision, 
parallel to the first, is then made at a higher level, 
and the mobilised portion of the fistula is brought 
out of it. The dissection of the fistula is then 
continued (fig. 659). The fistula is followed to 
its termination ; usually it passes 
through the fork of the common 
carotid artery and extends to the lateral pharyngeal wall. 

Branchial Cartilage. — A small piece of cartilage, con- 
nected to the deep surface of a cutaneous dimple in the position 
of an external orifice of a branchial fistula, is occasionally en- 
countered. Usually the patient finds it accidentally, and often 
thinks that it is a foreign body. Histologically, it is composed 
of typical cartilage cells. 

Cervical Auricle. — So named because of its morphological 
significance, this cutaneous projection is found almost invariably 
in the position of the external orifice of a branchial fistula (fig. 

660). Cervical auricles were recognised in the days of the 
Roman Empire, and are represented in some of the statuary of that period. 

Su^g(M^»oudb 1 (p P 639) 2 ' ) } are P° ssibly drived from the branchial apparatus. 


Fig. 659.— The step- 
ladder method of removing a 
branchial fistula. 



Fig. 660. — Cervical 
auricle. 


Cystic Hygroma 

^Etiology. — About the sixth week of embryonic life the primitive lymph sacs 
develop in mesoblast, the principal pair being situated in the neck between the jugular 
and subclavian veins ; these, which correspond to the lymph hearts of lower animals, 
are known as the jugular lymph sacs. Sequestration of a portion of a jugular lymph 
sac and consequent failure of the isolated endothelial-lined space thus formed to link 
up with the tributary of the anlage of the lymphatic system, accounts for the appear- 
ance of these swellings. 

Of all the swellings of the neck, cystic hygroma rivals, and at times sur- 
passes, stemomastoid * tumour ’ as the earliest to appear: usually it manifests 
itself during early infancy, occasionally it is present at birth, and exceptionally 
it is so large as to obstruct labour. Typically, the swelling occupies the 
lower third of the neck, and as it enlarges it passes upwards towards the ear 
(fig. 661); often it is the posterior triangle of the neck that is mainly involved. 
Due to intercommunication of its many compartments, the swelling is 
softly cystic and is partially compressible; it visibly increases in size when 
the child coughs or cries, but the characteristic that distinguishes it from all 
other cervical swellings is that it is brilliantly translucent. 
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The cheek and the axilla are other, though less 
frequent, sites for a cystic hygroma. Another 
infrequent, though striking dual lesion is that of a 
cystic hygroma and alymphangiogeneticmacroglossia. 
Exceptionally a cystic hygroma occurs in the groin or 
in the mediastinum. When situated wholly within 
the thorax (p. 685), it cannot be differentiated, 
prior to operation, from other benign neoplasms. 

Pathology . — The swelling consists of an aggrega- 
tion of cysts like a mass of soap 
bubbles. The larger cysts are 
near the surface, viz: -> 

while the smaller ones lie deeply 
and tend to infiltrate muscle 




Fig. 661. — Cystic 
hygroma. The swelling 
Is brilliantly trans- 
lucent. ( The late Professor 
'Sir John Fraser y Edinburgh.) 


planes. Each cyst is filled with clear lymph and is lined by a single layer 
of endothelium having the appearance of mosaic. 


Clinical Course. — The behaviour of cystic hygromas during infancy is 
so uncertain that it is impossible at that age to prognosticate as to what will 
happen. Sometimes growth is extremely rapid and occasionally respiratory 
difficulty ensues, a contingency that demands immediate aspiration of 
much of the contents of the cyst and possibly tracheostomy. At other 
times, as a result of nasopharyngeal infection, the swelling becomes the 
seat of inflammation and spontaneous regression of the cyst may then 


occur. 


Treatment. — Excision of the entire cyst at an early age is the treatment 
of election. It is often helpful to give preliminary injections, at weekly 
intervals, of boiling water into the cyst. The tumour will then slowly 
reduce in size and the cyst wall become more fibrous. Dissection is thus 
facilitated. 


Operation. — Admittedly tedious, because it is necessary to follow to their termin- 
ations numerous finger-like projections, the walls of which are of tissue-paper-like 
thinness, the operation is not particularly difficult, provided anaesthesia is adequate. 
On no account must the cyst wall be picked up with dissecting forceps, because it will 
tear, and partial collapse of the cyst will result ; the tissues must be dissected from the 


cyst. If the cyst is removed incompletely, there is a danger that during the early post- 
operative period there will be so much leakage of 
lymph that unless fluid balance can be maintained 
the child will become dehydrated. In all cases the 
wound must be drained for forty-eight hours. 

Solitary lymph cyst is a condition akin 
to the foregoing, but differs in that it is nearly 
always first seen in adult life. As its name 
implies, it is a single cyst filled with lymph, 
and usually found in the supraclavicular tri- 
angle (fig. 662). 

Treatment by excision is eminently satis- 
Fig. 662. — Solitary lymph cyst . __ 

of the neck. factory. 
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WEBBING OF THE NECK 

This rare condition is usually associated with Turner’s syndrome, which comprises 
webbing of the neck (fig. 663), an increased carrying angle of the elbow joints, and 

sexual infantilism. Turner’s syndrome is one of 
several syndromes associated with chromosomal 
abnormalities (in this instance one sex chromosome 
is missing) but no satisfactory embryological ex- 
planation of the webbing has been put forward. It 
may well be an example of atavism, for it occurs in 
the chimpanzee. 


Fig. 663. — Webbing of the neck. 

(.Geoffrey Flavell , F.R.C.S ., London.) 


CERVICAL RIB AND THE SCALENE SYNDROME 

By mass radiography it has been ascer- 
tained that a rib arising from the seventh 
cervical vertebra occurs in 0-46 per cent, of 
persons. In a 


( Geoffrey Flavell , F.R.C.S ., London.) little ITlOre 

than half of these the cervical rib is 
unilateral, and somewhat more frequent on 
the right side. It is paradoxical that a 
cervical rib or ribs found in the course of 
routine X-ray examination hardly ever gives 
rise to symptoms, whereas more often than Fig. 664. — Cervical ribs that re- 

not, when a radiograph of the cervical 
region is requested on account of nerve- 
pressure symptoms, no such rib is demonstrable. 

Usually extra ribs spring from the seventh cervical vertebra (figs. 664 and 
668) associated with spinal anomalies elsewhere. 

Four main varieties of cervical rib are recognised : 

(a) A complete rib, often containing a false joint in its length, 
articulates anteriorly with the manubrium or the first rib. 


( b ) The free end of rib expands into a large bony mass.- 

(c) A rib ending in a tapering point, which is connected by 
a fibrous band to the scalene tubercle of the first rib. 

(d) A fibrous band closely applied to, or incorporated in, 
the scalenus medius alone is present. This not infrequent 
variety, of course, cannot be demonstrated radiologically. 




At their exit from the neck, the brachial plexus and the subclavian artery 
pass through a narrow triangle (fig. 665). It is to the base of the triangle that 
attention must be focused. 

Pathology. — Should the base of the triangle be raised the height of one vertebra 
by the interposition of a cervical rib, the subclavian artery and the first dorsal nerve 
are bound to be angulated, if not compressed, as they pass over the new floor, to 
wit, that formed by the cervical rib, instead of the first thoracic rib. 

Henry Hubert Turner, Contemporary. Clinical Professor of Medicine , Oklahoma University , U.S.A. 
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Pathology of the Vascular Symptoms . — Owing to the angulation over the cervical rib, 
chc lumen of the artery at this site becomes constricted. Pari passu with the formation 
of the constriction, fusiform dilatation of the first 2 to 4 cm. of the artery occurs distal 




Fig. 665. — The anatomy 
of the parts concerned. 
{After the late Professor Lambert 
Rogers , F.R.C.S., Cardiff.) 


Fig. 666. — A, showing the narrowing and post-stenotic 
dilatation of the vessel, with early thrombus formation ; 
B, an embolus has been thrown oft.. 


to the constriction (fig. 666A.) Within the post-stcnotic dilatation (or possibly at the 
site of the constriction) clotting occurs on the intima. Portions of this mural thrombus 
may become detached, and give rise to an embolus (fig. 666B) or emboli. 

Pathology of the nerve-pressure symptoms is far less factual than the foregoing. 
It is surmised that the first dorsal nerve becomes similarly angulated and fibrosed. 


Three clinical types are encountered: 

1. Cervical Rib with Local Symptoms.— From time to time a patient 
presents on account of a lump in the lower part of the neck which may be 
visible, or, more commonly, because of tenderness in the supraclavicular 
fossa. On palpation the lump is found to be bony hard and totally fixed. 
Type (b), (p. 522), is most likely to give rise to these signs. 

2. Cervical Rib with Vascular Symptoms. — Vascular symptoms occur 
only when a cervical rib is complete. 

Pain is the prevailing symptom. It is located in the forearm, but in some 
instances it radiates to the upper arm. What is so characteristic is that the 
pain is brought on by use of the arm: should the arm be in a raised position 
at the time of exercising it, the onset of the pain is accelerated. The pain is 
relieved by rest. Without doubt, this pain is ischaemic muscle pain, com- 
parable in all respects to intermittent claudication in the leg. 

Temperature and Colour Changes . — Some observant patients notice that the 
hand on the affected side (a) is colder than its fellow, (f>) becomes unduly pale 
when held aloft and (c) becomes unduly blue when it is dependent for any 
length of time. In any event the arm should be suitably positioned to as- 
certain if colour changes can be produced. At the same time the radial pulse 
should be sought. Sometimes it is as full as that of the other side; some- 
times it is absent, and at others it is feeble, depending upon whether the 
collateral circulation is good, bad or indifferent. The distal part of the 
subclavian artery should be auscultated; a systolic bruit is significant. 

Numbness of the fingers may be complained of, in which event trophic 
changes with ulceration or, more rarely, gangrene (fig. 667) are liable to 
ensue. In these patients it is not unusual for the brachial, as well as the 
radial, pulse to be imperceptible, and arteriography may show that the 
greater part of the brachial artery is occluded. 
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Treatment is timely extraperiosteal excision of the cervical rib, together 
with any bony prominence of the first rib. At the same time it is advisable to 

perform sympathetic denervation of the 
upper limb. 

3. Cervical Rib with Nerve-Pressure 
Symptoms. — Nerve-pressure symptoms, 
due to angulation of the first dorsal nerve is 
of doubtful occurrence and most, if not all, 
cases previously described were due to 
cervical spondylosis (p. 425) or the carpal 
tunnel syndrome (p. 312). Only if these 
and other localised nerve lesions are ex- 
cluded, should the scalene syndrome be 
considered as the cause of pain and ting- 
ling in the hand and forearm, whether 
wasting of the thenar and hypothenar 
muscles is present or not. 

Differential Diagnosis. — When 
nerve-pressure symptoms are present 

fig. 667 .— Cervical rib with vaso- the differential diagnosis must be made 

motor symptoms, culminating in gan- from progressive muscular atrophy, sy- 

grenc of the index finger. (Telford and . ? j • t. i 

swpford.) nngomyelia, and peripheral nerve injury. 

Above all, newer pathological concepts 
must be taken into consideration. First, many of the nerve-pressure symp- 
toms formerly attributed to a cervical rib can be, and are, produced by 
pressure on the cervical roots in the region of the intervertebral foramina by 
lateral protrusion of intervertebral discs. Secondly, acroparaesthesia and 
wasting of the thenar eminence are often due to pressure on the median nerve 
at the wrist, in which case it can be cured easily by division of the flexor 
retinaculum (p. 312). Thirdly, hypothenar 
wasting can also arise from angulation of 
the ulnar nerve behind the elbow (Griffiths). 

Treatment. — In mild cases the use of a 
sling and exercises aimed at strengthening the 
muscles of the shoulder girdle may alleviate the 
symptoms, at least temporarily. In about 
70 per cent, of cases even if a cervical rib cannot 
be recognised, the symptoms are relieved by 
dividing the scalenus anterior (scalenotomy) 

(fig. 668). Other surgeons remove the cervical 
rib or the corresponding band in addition, and 
in this way reduce the number of unsatisfactory results. When a cervical 
rib is excised, it is essential to remove it with its periosteum or it will probably 
regenerate (fig. 664). 

David Uoyd Griffith*) Contemporary . Director , University Department of Orthopaedic Surgery, Royal Infirmary 
Manchester . 



Fig. 668. — Showing the ration- 
ale of scalenotomy. 
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INJURIES 

Cut Throat. — In more than half the cases of cut throat that reach surgical 
iid the wound does not involve any vital structure — only the skin, platysma, 
ind perhaps the sternomastoid or other muscles are severed. Even the 
external jugular vein does not necessarily come under the category of a vital 
structure in this respect. The treatment of these superficial injuries follows 
elementary surgical principles. 

Serious Cases . — Self-inflicted wounds of the neck are usually perpetrated 
with the head extended, the wound being more or less transverse. In this 
extended position the great vessels of the neck are protected by the stemo- 
mastoids and the larynx. Thus the great 
vessels of the neck are comparatively rarely 
injured, while the air passages bear the brunt. 

Treatment. — Attention is directed, firstly, 
to arresting haemorrhage; secondly, to dealing 
with the wounded air passage; and, thirdly, 
to the repair of other structures. 

Various moderate-sized arteries and veins 
will require ligation. Haemorrhage from an 
inaccessible branch of the external carotid is 
best dealt with by ligating that trunk near its 
origin. Injury to the main vessels is com- 
paratively rare, and when it occurs, death 
usually supervenes before surgical aid is forth- 
coming. 

The principal sites of wounds of the air passages are indicated in fig. 66 9. 

Wounds above the Hyoid Bone. — After cleansing the area the wound is explored 
with a finger. Quite often it will be found that the cavity of the mouth has been 
entered. The epiglottis is often partially divided near its base. This should be 
repaired with catgut sutures. The mucosa of the pharynx is trimmed and united. 
Skin closure can then be undertaken. 

Wounds of the Thyrohyoid Membrane. — Again the epiglottis is often damaged. 
The severed thyrohyoid membrane can usually be sutured. If there is respiratory 
distress, it is advisable to perform tracheostomy. 

Division of the Thyroid Cartilage. — The thyroid cartilage can be repaired 
with sutures, provided these are not tied tightly, for a stitch through cartilage tends 
to cut out. Tracheostomy is usually indicated. 

Wounds about the Cricoid Cartilage. — Tracheostomy should be performed. 
The larynx is repaired with interrupted sutures, and after debridement the wound is 
closed with drainage. 

Division of the Trachea. — Wounds of the trachea are comparatively rare. In 
order to obtain adequate exposure it is usually necessary to divide the thyroid isthmus 
between haemostats. In most instances it is advisable to perform tracheostomy below 
the wound, and then to proceed to repair the latter with sutures. 

Injury to Nerves. — It is remarkable how rarely important nerves are injured in 
self-inflicted wounds. In stab wounds any nerve may be involved. In one of our 
patients, a sailor, the most inaccessible nerve in the neck, the cervical sympathetic, 
was divided in this way, the assailant’s weapon being a small penknife. 

COMPLICATIONS OF CUT THROAT 

i. Loss of Blood. — If the haemorrhage has been severe, dextran, plasma, or blood 
ransfiision is indicated. 



- -j- ABOVE HYOID (8) 


THYROHYOID 
MEMBRANE (18) 


THYROID 
CARTILAGE (17) 


r CRICOID (10) 


- TRACHEA (4) 


Fig. 669. — Position of the 
wound into the air passages of 
fifty-seven cases of suicidal cut 
throat with a deep wound. 
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2. Air Embolus, — In cases encountered in medico-legal practice the cause of 
death is frequently venous air embolism (Keith Simpson). 

3. Infection of the wound is not very frequent, but these wounds should always be 
drained as they have been inflicted with a potentially infected instrument. Cellulitis 
sometimes supervenes, and this may spread to the mediastinum. 

4. Pneumonia. — In spite of antibiotic therapy, pneumonia is a relatively common 
complication, especially in those cases where the air passages have been opened. 

5. Aerial Fistula. — A persistent communication between the air passages and 
the exterior is likely to occur when there has been actual loss of substance of the larynx 
or trachea. In suitable cases a plastic operation may be undertaken. 

6. Stenosis of the Larynx or Trachea. — Due to cicatrisation; rarely it neces- 
sitates permanent tracheostomy. 

7. (Esophageal Fistula. — CEsophageal or pharyngeal fistula is a very rare occur- 
rence, and it tends to heal spontaneously. 

8. Surgical emphysema is another rare complication, and it usually occurs when 
a tracheostomy tube has been omitted in the treatment of the case. 

9. Aphonia or dysphonia may follow injury to the vocal cords or division of a 
recurrent laryngeal nerve. 

WOUNDS OF THE CERVICAL PORTION OF THE THORACIC DUCT 

Wounds of the thoracic duct are rare, and usually occur during dissection of lymph 
nodes in the left supraclavicular fossa. When the accident is not recognised at the 

time, chyle pours from the wound — as much as 2 or 
3 pints (1 to 15 L.) in twenty-four hours — and, as a 
result, the patient wastes rapidly. 

Treatment. — Should the accident be recognised 
during an operation, the proximal end of the duct 
must be ligated with fine silk. Ligation of the duct 
is not harmful, for there are a number of anastomotic 
channels between the lymphatic and the venous sys- 
tems in the neighbourhood. Usually the first intima- 
tion of a severed thoracic duct is a copious chylous 
discharge from the wound on the day following the 
operation. That the fluid is chyle is substantiated if 
it has a specific gravity of over 1*012 and if fat can be 
extracted from it with ether. Firm pressure by a pad 
and bandage should be applied, but this simple expe- 

Fig. 670. The termination of dient is seldom successful. More often the wound 

the thoracic duct. must be reopened. If the patient is given cream to 

drink an hour before the operation, more especially 
if the cream is coloured with confectioners* green dye (D-C 6), there is seldom any 
difficulty in locating a cut thoracic duct, which is about the size of a straw and an 
immediate external relation of the last 1 J inches (3 75 cm.) of the left internal jugular 
vein (fig. 670). If the duct is found, it should be ligated, but in any case the wound 
should be packed firmly and allowed to heal by granulation. Thanks to subsidiary 
anastomotic channels, these measures are regularly satisfactory. 

INFLAMMATORY CONDITIONS 

Acute cellulitis is either superficial or deep to the deep cervical fascia. 
Superficial cellulitis is common, and methods of treating it follow that of 
cellulitis elsewhere. When, however, it occurs above the level of the hyoid 
bone it is especially dangerous, because sudden asphyxia from oedema of the 
glottis is an ever-present possibility. 

Deep cellulitis in the lower third of the neck, on the other hand, is free 
from this danger. Consequently, it can be treated by antibiotic therapy with 
every confidence, and should an abscess develop, it is opened. 

There are three closed fascial spaces in the upper third of the neck, all of 

Cedric Keith Simpson , Contemporary . University Professor of Forensic Medicine , Guy’s Hospital , London . 
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vhich require early decompression if symptoms and signs persist after a 
hort trial of antibiotic treatment. The three suprahyoid infections of the 
teck are Ludwig’s angina, infection of the pharyngomaxillary space, and 
nfection of the masticator space. 

Ludwig’s Angina. — Ludwig described a clinical entity characterised by a brawny 
.welling of the submandibular region combined with inflammatory oedema of the 
mouth. It is the combined cervical and intrabuccal signs 
that constitute the characteristic feature of the lesion 
efig. 671). The cause is a virulent (usually streptococcal) 
infection of the cellular tissues surrounding the sub- 
mandibular salivary gland. 

Clinical Course. — Unless the infection is controlled, 
these cases may rapidly assume a grave aspect. The 
swollen tongue is pushed towards the palate and forwards 
Lhrough the open mouth, while the cellulitis extends down 
the neck in that most dangerous plane — deep to the deep 
fascia. 

Ludwig’s angina is an infection of a closed fascial space, 
and, untreated, the inflammatory exudate often passes via 
the tunnel occupied by the stylohyoid to the submucosa of 
the glottis, in which event the patient is in imminent 
danger of death from oedema of the glottis. 

Treatment. — When the condition is diagnosed early, 
the results of antibiotic therapy are sometimes dramatic. Fig. 671. — Ludwig’s 
In cases where the swelling, both cervical and intrabuccal , angina. The brawny 
does not subside rapidly with such treatment, a curved swelling beneath the man- 
incision beneath the jaw, as is shown in fig. 672, is made. and tbc oedema of 

The incision is deepened, and after displacing the super- characteristic C mouth are 
ficial lobe of the submandibular salivary gland, the mylo- 
hyoid muscles are divided. This decompresses the closed fascial space referred to. 
The wound is lightly sutured and drained. The operation can be conducted with the 

greatest safety under local anesthesia. 

Infection of the Pharyngo-maxillary Space 
(. Parapharyngeal Abscess). — The pharyngo-maxillary 
space is a potential cone-shaped space, base uppermost. 
The base is formed by the base of the skull; the apex 
abuts the great cornu of the hyoid bone ; the medial wall 
consists of the superior constrictor muscle; the lateral 
wall, from above downwards, is composed of the fascia 
covering the internal pterygoid muscle, the mandible 
about its angle, and the submandibular salivary gland, 
below which the apex of the space becomes relatively 
superficial. Usually infection of this space originates in 
the tonsil, and may occur after tonsillectomy, especially 
when the operation has been performed under local 

Fig. 672. — Incision for anaesthesia. 

decompressing thoroughly Clinical Features. — Every posterior, peritonsillar ab- 

mylohyoid'musde 801 scess is a Potential pharyngomaxillary space infection, the 

general reaction of which is grearer than that accompanying 
peritonsillar abscess. There is often slight trismus, and swelling over the lower part 
of the parotid gland: this is never present in quinsy. Tenderness, and later swelling 
below the angle of the mandible, appears when the apex of the space is involved. As 
the carotid sheath runs through the space, the dreaded complications of thrombo- 
phlebitis of the internal jugular vein and/or erosion of an artery, usually the internal 
carotid, may occur if the space is not adequately drained. Sometimes the abscess 
bursts spontaneously between the cartilaginous plates of the external auditory canal, 
but obviously such an eventuality is a fortunate escape from death, for which the 
patient’s medical advisers can take no credit. 

Treatment*— As soon as the diagnosis is strongly suspected an incision should 

Vilhelm von Ludwig , 1790 - 1865 . Professor of Surgery and Midwifery , Tubingen; also Court Physician. 


Fig. 672. — Incision for 
decompressing thoroughly 
the space beneath the 
mylohyoid muscle. 
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be made below and behind the angle of the mandible, on a line towards the hyoid 
bone. A finger is passed upwards, medial to the mandible and the distended space is 
entered by rupturing its wall. The space is drained with a large soft wick drain. 


CERVICAL LYMPHADENITIS 


Parotid nodes 


Mastoid node'll 
Occipital nodes * 

Tonsillar node — 


Spinal accessory 
chair- 


nental nodes 
jO?' Submandibular nodes 
Internal Jugular chain 
r Prelaryngeal node 

uVbiier/or Jugular chain 


Subclavicular nodes'^ v 

Fig. 673* — The lymphatics of the facio- cervical region. 

{After Murry M. Copeland.) 


\ Thcre arc approximately 

g* 7 % S\ 800 lymph nodes in the body; 

2 J no ^ ewcr t ^ lan 3 00 °f them he 

in the neck (fig. 673). In- 
Ma«o,i j flammation of the lymph 

occipital nod.. nodes of the neck is exceed- 

Tm,iUar ingly common. Infection 

Spwai acetnory mv'WfmfK^^f Ini ‘ m ' ,1U9Ularc, ' ain occurs from the oral and nasal 

S^kw^ Bj W,ary " ,ta! ™ d ' cavities, the ear, the scalp, and 

face - The source of infection 
M uBiWiyRA must be sought for syste- 

matically 

Subclavicular nodes^' ' v Acute Lymphadenitis. — 

Fig. 673. — The lymphatics of the facio-cervical region. The affected lymph nodes are 
iAfur Murry M - Coptland ) enlarged and tender, and there 

is a varying degree of pyrexia. The treatment, in the first instance, is 
directed to the general condition and to the focus of 
infection, the neck itself being simply protected by a ! 
bandage over wool. If, in spite of antibiotic therapy, 
pain continues or certain lymph nodes appear to be getting 
larger, fomentations are applied locally. Abscess for- 
mation calls for adequate drainage. Fig 674.— Suba- 

Chronic Lymphadenitis. — In the early stages it is cute non-tuberculous 
extremely difficult to distinguish tuberculous adenitis ^j[? ical lymphade ‘ 
from subacute (fig. 674) and chronic non-tuberculous 

, ^ % adenitis, but clinical experience shows that chron- 

m ’ •% ^ ^ ically inflamed lymph nodes which do not resolve 

JIKjl . ! // a ^ \V in the space of three or four weeks are nearly 

fWp r .7 always tuberculous. 

PA s° T,D ’?Aj/ Tuberculous cervical adenitis is now less 

j“|“|«ifefK)STERioR common in the British Isles though it still occurs. 
IE? The majority of patients affected are children or 

|p#w^ young adults, but the condition can occur for the 

first time at any age. Usually one group of cervi- 
/ ^ 4 i ^ cal nodes is first infected (fig. 675), most fre- 

submanoibular supraclavicular quently those of the upper jugular chain. More 


Fig. 674. — Suba- 
cute non-tuberculous 
cervical lymphade- 
nitis. 




■J \ A 

a. ramwB 


f POSTERIOR 
TRIANGLE 


Fig. 675. — Groups of cer- 
vical lymph nodes infected by 
tuberculosis, founded on 372 
consecutive cases. The 3 per 
cent, not labelled are divided 
between the mid-jugular group 
(shown) and the submental 
group (not shown). 


rarely there is widespread cervical lymphadenitis, 
and in these cases especially, periadenitis or 
matting of the lymph nodes is evident. 

Source of Infection . — In the majority of instances 
tubercle badlli gain entrance through the tonsil of the 
corresponding side. Sometimes tubercle bacilli can be 
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demonstrated in carious teeth, and this is a portal that should be suspected when the 
submandibular or submental groups of lymph nodes are principally affected. The 
frequency (22 per cent.) with which the nodes of the posterior triangle are infected is 
more difficult to explain. It is unlikely that tubercle bacilli often gain entrance through 
the scalp, which is rightly looked upon as the main portal of these nodes for other in- 
fections. Seeing that some of the lymphatic vessels from the adenoid area pass 
directly to the lymph nodes of the posterior triangle, it is probable that air-borne in- 
fection reaches them through this often-diseased filter. 

Contrary to what is believed generally, it is the human, 1 and npt the bovine, bacillus 
that is responsible for tuberculous cervical adenitis in about 70 per cent, of cases. In 
fully 80 per cent, of cases the tuberculous process is virtually limited to the clinically 
affected group of lymph nodes ; nevertheless, especially in widespread adenitis and in 
that occurring in the supraclavicular fossae, a primary focus in tie lungs must be sus- 
pected. Renal tuberculosis may co-exist and the urine should be tested for this organism. 


In the event of the patient developing a natural resistance to the infection 
or (more often) as a result of appropriate general treatment, fibrosis or 
calcification may occur. In other circumstances the ^seating material 
(fig. 676) liquefies, breaks through the capsules of the lymph nodes, and a 
‘ cold abscess ’ forms. The pus 
is at first confined by the deep 
cervical fascia. In a few weeks this 
dense sheet becomes eroded at one 
point, and the pus flows through 
the small opening into that more 
commodious space beneath the 
superficial fascia. The process has 
now reached the well-known stage 
of collar-stud abscess (fig. 677 and 
p. 154). The superficial abscess 
enlarges steadily, and unless suit- 
able treatment is adopted, the skin will soon become reddened over the 
centre of the fluctuating swelling, and before long a discharging sinus, with its 
attendant evils, is at hand. 

The various clinical stages are illustrated in figs. 678, 679, and 680. 




Fig. 676. — Case- 
ating tuberculous 
lymph nodes. 


Fig. 677. — Show- 
ing the abscess and the 
source of the pus be- 
neath the deep fascia. 



Fig. 678. — Tuber- 
culous cervical aden- 
itis. Tonsillar lymph 
node chiefly involved. 


Fig. 679. —Tuber- 
culous collar-stud 
abscess. (Iodine 
has been applied 
to the skin.) 


Fig. 680. — If the skin becomes 
involved and a discharging sinus re- 
sults, sometimes, as in this case, the 
external opening of the sinus is at a 
distance from the original lesion 
(ringed). 


1 The h uman bacillus is responsible for 100 per cent, of cases among the Bantu-speaking 
irban population of South Africa (Keen). 

'aul Keen, Contemporary. Formerly Senior Surgeon , Non-European Hospital , Johannesburg , South Africa . 
S.P.S.— 34 
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DIFFERENTIAL DIAGNOSIS 


When the swelling is solid, from- 


-Chronic non-tuberculous lymphadenitis. 
-Hodgkin’s disease (p. 156). 
Reticulo-sarcoma. 

•Secondary malignant disease. 


When the swelling is cystic, an abscess connected with • 

tuberculous cervical vertebra. 


When a sinus or sinuses have 
formed, from — — — — ■ —Actinomycosis. 

“ —An acquired branchial fistula. 


TREATMENT OF TUBERCULOUS LYMPHADENITIS' 

General Treatment. — The patient should be placed under the best 
dietetic and hygienic conditions, the most important being open air, together 
with natural or artificial sunlight. 

No matter what line of treatment is adopted, hypertrophied adenoids, 
infected tonsils, and carious teeth must receive appropriate attention. 

Conservative Measures. — For more than half a century opinion has 
vacillated between conservative treatment — best carried out in a sanatorium 
— and operative treatment. The introduction of antibiotic therapy added 
zest to non-operative treatment, but early hopes that it might supplant 
operative treatment have not been fulfilled. 

Chemotherapy (p. 23). 

Contraindications to Operative Treatment. — When there is active 
tuberculosis of another system, e.g. pulmonary tuberculosis, removal of 
tuberculous lymph nodes of the neck is, of course, illogical. In cases 

where enlarged lymph nodes are not confined to 
one region in the neck, where there is much peri- 
adenitis, or any discharging sinuses, operative treat- 
ment is best avoided, at any rate for several months, 
during which time sanatorium treatment is ad- 
vised. Repeated aspiration of a collar-stud abscess 
cannot be recommended unless the patient is under 
constant supervision in a sanatorium, because so fre- 
quently this predisposes to sinus formation and 
secondary infection. 

Operative Treatment. — In the majority of cases 
the tuberculous process is limited to one group of 
lymph nodes. For this type, extirpation of the affected nodes through an 
oblique incision (fig. 659), following one of Langer’s lines (fig. 681), gives 
rapid and eminently satisfactory results. 

1 For 600 years the King’s touch was believed to cure this prevalent disease. Charles II 
touched on an average 10,000 sufferers a year. In addition, he presented each with half a 
sovereign. 

Carl van Langtr , 1819-2887. Professor of Anatomy , University of Vienna. 



Fig. 68 1 . — Langer’s lines : 
cervical region. 
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During the dissection of cervical lymph nodes no effort should be spared to pre- 
serve : the spinal accessory nerve ; the mandibular branch of the facial nerve ; the 
hypoglossal nerve ; which are the nerves most likely to be injured. 

To minimise unnecessary injury to large veins, 
no tissue should be divided when stretched taut. 

Should the internal jugular vein prove to be in- 
volved to such an extent that freeing it is 
difficult or impossible, this great vessel can be 
ligated, or a portion of it can be resected, with- 
out any untoward effect at any age (cf. ligation 
of the common carotid artery, p. 129). j 

There is no contraindication to dividing the 
sternomastoid muscle if, as is frequently the 
case, such a step facilitates access to the diseased L 
nodes and enables the operator to visualise the * . . . 

spinal accessory nerve more easily. Thedivided th f dee p The^bsc^sTaviJy 

muscle is subsequently reunited. i s ij ned by toft granulation tissue 

which tends t* obscure the small hole 
in the deep fotcia. 


Even the presence of a collar-stud abscess which tends t* obscure the small hole 
, • ,• . v ....... in the deep faicia. 

does not jeopardise healing by first inten- 
tion if the diseased lymph nodes lying beneath the dee|> cervical fascia are 
displayed by enlarging the small communicating opening (fig. 682), and 
excised completely, provided the overlying skin is healthy and htematoma 
formation is guarded against by careful haemostasis and a pressure dressing. 

When the overlying skin is involved and/or sinuses are present, 
the unhealthy skin should be excised, and after the diseased lymph 
nodes have been removed, the wound is packed with petroleum-jelly gauze 
and a viscopaste bandage is applied. Large gaping wounds often heal with 
a linear scar. 

ACTINOMYCOSIS OF THE NECK 

Two-thirds of all human cases of actinomycosis occur in the neck and face. 

^Etiology (p. 22). 

Clinical Features. — A sinus or sinuses about the 
upper part of the neck (fig. 683), particularly in- 
durated sinuses, should arouse suspicion immedi- 
ately. The skin about the sinus often appears 
somewhat bluish or violescent in colour. On pal- 
pation each burrow feels hard, like a strand of whip- 
cord. Lymph nodes are seldom enlarged except as 
the result of secondary infection. There is no pain 
J unless the disease is advanced and nerves have 
Fig. 683.— Actinomyco- become implicated in fibrous tissue. As the disease 

sis. indurated sinuses progresses the patient becomes increasingly anaemic. 
Sl'orbk 0 ” neck “ The discharge is extremely characteristic. It is 

thin and watery, and typically it contains 1 sulphur 
granules \ Early in the course of the disease the granules are small and 
difficult to see macroscopically. A swab of the discharge is insufficient for 
the pathologist to make a definite diagnosis; the clinician should collect 
a few ml. of the purulent exudate in a sterile test-tube, and first examine it 
himself by holding it to the light. The presence of sulphur granules is 
extremely suspicious, but fragments of necrotic or caseous material can 

leant i Israel , 1848 - 1926 , first found * sulphur granules * in pus from a discharging sinus of the neck in man. He 
afterwards became a famous Berlin Urologist. 
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simulate them. The finding of sulphur granules containing Gram-positive 
mycelia, from which are isolated anaerobic actinomyces, clinches the diagnosis. 

Modes of Spread. — The disease spreads by burrowing in the connective 
tissues, upwards towards the scalp and downwards into the supraclavicular 
region, whence the mediastinum and pleural cavities become involved. 
Spread by the lymphatic stream is practically unknown, and it is truly re- 
markable that this favourite channel for the dissemination of all other infective 
processes should enjoy such a degree of immunity in the case of the ray 
fungus. The usual explanation of this is that actinomyces are too large to 
pass along a lymphatic vessel. Late in the course of the disease blood- 
borne metastases occur, notably in the liver and the brain. Untreated, the 
disease runs a chronic but surely fatal course. 

Treatment. — The dental surgeon attends to carious teeth, erring on the 
side of extraction rather than repair. 

Antibiotic Therapy . — Five to ten million units of penicillin daily for six weeks 
is curative in a number of cases, but it is necessary to be guided by the 
sensitivity tests as to which antibiotic to prescribe. Not a few strains of 
actinomyces are now, or always have been, resistant to penicillin but may be 
sensitive to tetracycline or other antibiotics. What is extremely important 
to realise is that penicillin-resistant associated bacteria are capable of main- 
taining activity of the lesion, and the appropriate antibiotic to which the 
bacteria are sensitive should therefore be prescribed. 

In cases where the discharge persists, a bottleneck sinus should be suspected, in 
which case the sinus or sinuses should be slit up and packed with gauze soaked in 2*5 
per cent, tincture of iodine. In former days many cures resulted from giving 5 
minims (03 ml.) of tinct. iodine in milk, and increasing the dose to 10 minims (0*6 ml.) 
t.d.s. In refractory cases this simple treatment may still be tried. 

BENIGN NEOPLASMS OF THE NECK 

Deep Cavernous Haemangioma. — Like a lymph cyst (p. 520), a haeman- 
gioma can be emptied by pressure, but it is non-translucent. In some instances it 
commences in the retropharyngeal space and extends into the neck. 

Treatment. — The effect of injecting a sclerosing agent should be tried first. 
Excision may prove a difficult and dangerous undertaking ; in cases which prove at 
operation to be less circumscribed than anticipated, multiple ligation is the safer course. 

Neurilemmoma ( syn . Schwannoma) is a tumour of the neurilemma, or 
nerve sheath of Schwann. It is characteristically benign, smooth, encapsulated, soft, 
and gelatinous. It arises from the vagus, cervical sympathetic chain, or the glosso- 
pharyngeal nerves or, indeed, from any of the nerves. The tumour therefore is 
inconstant in position. Although innocent, it gives rise to compression of adjacent 
vital structures, and is often mistaken for a malignant tumour. 

A neurilemmoma of the vagus should be strongly suspected if there is medial 
displacement of the internal carotid artery as well as dysphagia and hoarseness; the 
coughing and choking attacks that are often present are due to involvement of the 
superior laryngeal nerve. The tumour must be removed in its entirety which, 
except when situated in the supraclavicular fossa, does not present particular 
difficulties. These tumours are completely radio-resistant. 

Lipoma. — The ubiquitous lipoma, usually subcutaneous, can appear any- 
where in the neck and a very common situation is in the nape of the neck. 

PRIMARY MALIGNANT TUMOURS OF THE NECK 

Carotid Body Tumour (‘ Potato ’ Tumour).— The carotid body, which 
is situated at the bifurcation of the carotid artery, is the most important 

Hans Christian Joachim Gram , 1853-1938. Professor of Medicine, Copenhagen , Denmark. 

Otto von Bolltnger , 1843-1909 , Professor of Pathology , Munich , first detected the branching mycelium in pus from 

the diseased jaw of a cow. 

Theodor Schwann, 1810-1882 . Professor of Anatomy, Liige , Belgium. 
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moiety of the chemoreceptor system (fig. 684). The cells of this system arc sensi- 
tive to changes in the hydrogen ion concentration and temperature of the blood. 


Tympanic bodies^ )• 



Fig. 684. — Sites where chemodec- 
tomas are known to occur. In addition, 
they have been found in the orbit, along 
the course of the inferior alveolar artery, 
and in proximity to the femoral artery. 

( After S. O. Burman .) 


Pathology.— Histologically a non-chrom- 
affin paraganglioma, a carotid body tumour 
is now classified as a chemodectoma. The 
former belief that this tumour is benign has 
been dissipated. Although, as a rule, the 
tumour remains localised for years, eventually 
regional metastases occur in about 20 per 
cent, of cases, and distant metastases some- 
what less frequently. 

Clinical Features. — Nearly always 
unilateral, a carotid body tumour is con- 
sidered difficult to 
diagnose because, 
contrary to expec- 
tation, it often 
exhibits less trans- 
mitted pulsation 
than the solid lumps 
from which it has 
to be differentiated. 

Usually the tumour 
first becomes appar- 
ent in middle life, 
and increases in size 



very slowly; indeed, it behaves like a mixed parotid tumour (p. 512). 
Unfortunately, as a rule the lump is at least the size of a plum before the 
patient seeks advice (fig. 685). The diagnosis is suggested by a long history. 


a mass at the carotid bifurcation which moves from side to side but not 
vertically and, usually, a pulsating vessel (external 
carotid) over its outer surface (Westbury). 

The Peculiar Danger of Excision of a Carotid 
Body Tumour. — While recurrence after complete ex- 
cision is most unusual it is important to realise that if 
the tumour is large it is probably so blended with the 
carotid tree that removal is impossible without resecting 
the fork of the carotid artery (fig. 686), and unless special 
precautions are taken, ligation of the internal carotid 
artery is followed by death or hemiplegia in 33 per cent, 
of cases (Lahey). 

Arteriography is valuable and usually shows the carotid fork 
to be splayed and a mass of abnormal tumour vessels are out- 
lined. Confirmation by open biopsy may be necessary as the 
operation carries the risk of carotid artery damage. 
Treatment. — Hardly any of these tumours are radio-sensitive. Extirpation 
should therefore be carried out in all cases except in the old and enfeebled, in whom it 
may be decided that it is best to let Nature take her course. The tumour is ex- 
plored through an ample incision : 



Fig. 686. — Carotid 
body tumour removed 
successfully from a 
female. Glass rods 
are in the carotid tree. 


Gerald Westbury, Contemporary. Surgeon* Westminster Hospital, London. _ 

Frank H. Lahey, J880-VJ53. Head of the Department of Surgery, Lahey Clinic Boston , Aiass.. U.S.A. 
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1. In some cases it can be separated from the fork of the carotid artery by blunt and 
sharp dissection, and so removed. 

2. In comparatively early cases excision can sometimes be effected in the manner 
shown in fig. 687. Should a main artery be wounded in the process it can, on occa- 
sions, be repaired. 

1 


3. When the tumour is large and 
inseparable from the fork of the carotid 
artery, resection with the arteries, as is 
shown in fig. 686, must be carried out. 
It is essential to maintain the blood 
supply to the brain and a graft — 
autogenous vein, homologous artery, 
or synthetic prosthesis — between the 
common and internal carotid will be 
required. Hypothermia of 29 to 30° C. 
is the method of choice to enable the 
graft to be inserted while the oxygen requirements of the brain are reduced to a 
minimum. 



INCISIONS 

*§» 

B 


Fig. 687. — The tumour is split in the manner 
shown, so that it can be dissected from the 
arteries it envelops. ( After T. Farrar et al.) 




Hodgkin’s Disease (syn. Lymphadenoma in neck), see p. 156. 
Reticulosarcoma (including Lymphosarcoma in neck) see p. 155. 


SECONDARY CARCINOMA OF THE NECK 

Secondary carcinomatous infiltration of the cervical lymph nodes is only 
too common. When a patient presents with enlargement of cervical lymph 
nodes that are suspiciously indurated, search for a primary growth is im- 
perative. Often the primary growth lies within the buccal cavity; when 
this is not the case, the search must continue. Among the sites that are 
prone to be overlooked are the pharynx and cervical oesophagus, the external 
auditory meatus, the bronchi, the breast, the stomach, and the testes. 

Management. — In so far as cervical lymph nodes are concerned, patients 
with oral, pharyngeal, or facial carcinoma can be categorised as follows: 

Stage 1. — Those without clinical evidence of metastases. These patients 
are kept under careful (bi-monthly) observation, dissection of the neck being 
withheld unless the nodes become palpable. Exceptions to this rule are 
(x) melanoma, (2) papilliferous carcinoma of the thyroid, and (3) possibly 
cases of carcinoma of the tongue (see remarks under (e), p. 504). 

Stage 2 . — Those with palpable cervical lymph nodes where the primary 
growth is operable, or can be destroyed with radium. It should be noted 
carefully that lymph node enlargement, especially when the primary growth 
is foul, is not necessarily carcinomatous. After removal of the primary neo- 
plasm a period of non-intervention and antibiotic therapy will determine 
whether or not the enlargement subsides. In the latter event block dissection 
of the neck is indicated, provided, of course, there is no clinical or X-ray evi- 
dence of distant metastases, and the involved cervical nodes have not progressed 
to a stage where it seems unlikely that they can be encompassed. Adherence 
to the mandible, or to the larynx, or to the skin, should not be regarded as con- 
stituting inoperability, for each of these structures can be sacrificed, provided 
the patient’s general condition is such as to be able to withstand either of the 
first two procedures, which are extremely formidable. 

Stage 3. — Those in whom the primary growth is inoperable or otherwise 
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incurable, and/or the cervical metastases are fixed to deeper structures, 
and/or distant metastases are present. Palliative deep X-ray treatment is 
sometimes indicated, but there is always the risk that high dosage of irradia- 
tion will cause necrosis of the mandible or the laryngeal cartilages. In some 
patients irradiation is ill-advised, as it may cause unnecessary suffering, with- 
out conferring commensurate benefit. 

Block dissections of the neck are of two varieties: 

i. Crile’s block dissection is conducted through the wide display 
afforded by skin incisions, such as are shown in fig. 688. 

The skin flaps having been dissected up, the sternomastoid is divided about i inch 
(2*5 cm.) above the clavicle. The muscle is freed and retracted upwards. Next, the 
internal jugular vein is divided between ligatures low down in th<fe neck. The dissection 
proceeds upwards methodically and the muscle, fascia, fat, lym|ph nodes, the internal 
jugular vein, together with the submaxillary salivary gland, are dissected and re- 
moved en bloc. Attention must be directed to clearing the space between the parotid 
and the great vessels, and also the submental triangle between the hyoglossi, for 





Spinal accessory 
nerve 


Cervical 


Fig. 689. — Crile’s block dissection of the 
neck nearing completion. (After W. w. Carroll.) 


1 

Fig. 688 . — An incision for block dissection 
of the neck. 


it is in these areas that a lymph node can easily be overlooked. Bleeding vessels 
are ligated as they occur; finally the upper end of the internal jugular vein is ligated by 
transfixion, and divided. When the dissection has been completed, the carotid artery is 
laid bare, and lying with it is the vagus nerve, which has been carefiilly preserved. The 
operation aims at removing the whole of the lymphatic-bearing tissues on the affected 
side of the neck (fig. 689). The skin flaps are approximated and the wound drained. 
Surprisingly little deformity follows this extensive dissection, but the neck is stiff 
and there is drooping of the corner of the mouth. (The cervical branch of the 
facial nerve is severed.) When bilateral block dissection is required it must be 
undertaken, not simultaneously, but consecutively with an interval of about three 
weeks. Experience has shown that removal of both internal jugular veins is not at- 
tended by as much obstructed cerebral circulation as was previously conjectured. 

2. Suprahyoid block dissection of the neck is indicated in cases of 
carcinoma of the lower lip, early cases of carcinoma of the tip of the tongue, 
and carcinoma of the floor of the mouth. Its advantage is that both sides 
of the neck can be attended to at one operation (fig. 690). Sometimes a 
unilateral suprahyoid block dissection is indicated combined with a Crile’s 
block dissection of the opposite side. 

George W. Crile , 1864-2943 Founder and Surgeon-in-Ckief , Crile's Clinic , Cleveland , Ohio , U.S.A. 
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Fig. 690. — Suprahyoid block dissec- 
tion of the neck. 


During these operations it is advisable 
to transfuse an amount of blood pro- 
portional to the estimated loss. Usually 
tracheostomy is required only when a 
monobloc (commando, p. 504) opera- 
tion is to be performed; in other circum- 
stances tracheostomy should be avoided 
when possible, because it heightens the 
incidence of wound infection. Should it 
be necessary to keep the bronchial tree 
free from accumulating secretions during 
the post-operative period, this contra- 


indication must be over-ridden. 

Post-operative Treatment. — Suction-drainage of the wound for two or 
three days is best, for it reduces to a minimum the possibility of accumulated 
blood and blood-clot pressing on the larynx and trachea. Blood transfusion 
is continued for as long as is deemed necessary, and antibiotic therapy is given 
as a routine prophylactic measure. 

The mortality of cervical-block dissection is, with modern anaesthesia 
which has done so much to facilitate it, about 3 per cent. The over-all 
five-year survival rate is 35 per cent. 
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CHAPTER 24 

THE THYROID GLAND AND THE 
THYROGLOSSAL TRACT 

SURGICAL ANATOMY AND PHYSIOLOGY 

Embryology. — The thyroid gland is developed mainly from tjhe median bud of the 
pharynx (the thyroglossal duct) which passes from the foramen caecum at the base of 
the tongue to the isthmus of the thyroid. The isthmus and the major part of the 
lateral lobes arise from this structure ; a lateral bud from the fourth pharyngeal pouch 1 
of each side amalgamates with and 
completes the corresponding lat- 
eral lobe. 

Anatomy. — The secretory 
units of the gland are the follicles 
(alveoli), lined by cubical epithe- 
lium and filled with colloid con- 
taining stored thyroid hormone. 

Twenty to forty follicles are bound 
together with connective tissue to 
form a lobule, and aggregations of 
lobules within the capsule form 
the lobes of the thyroid gland. 

Blood Supply . — The thyroid 
possesses an abundant blood sup- 
ply and its glandular epithelium 
is brought into intimate relation 
with the vascular endothelium 
owing to the absence of a base- 
ment membrane. For the blood- 
vessels of the thyroid and the 
nerves in relation to the gland, see 
fig. 691. 

Lymphatics . — From the sub- 
capsular plexus the lymph passes 
to the prelaryngeal and pretra- 
cheal (Delphic) 2 * lymph nodes, 
and thence to paratracheal nodes mg the laryngeal nerves and the four parathyroids, 
and the inferior deep cervical (Aft** Martin Norland.) 
group. 

Physiology. — The thyroid is an iodine trap which accomplishes iodine storage in 
three distinct steps, each apparently controlled by a specific enzyme: (1) Clearance 
of inorganic iodine from the blood and trapping within the gland, (2) Oxidation of 
iodide to free iodine, (3) Iodination of tyrosine within the protein thyroglobulin, 
and storage within the colloid. 

Under the influence of the thyroid-stimulating hormone (TSH) secreted by the 

1 Though frequently referred to as a branchial pouch, true branchial arches do not occur in 
the human foetus. 

2 Pythia, the snake-woman oracle of Delphi, sat on her tripod, clutching the ribbons of the 
monolithic ‘ omphalos * of the world. She inhaled sulphurous fumes and laurel, and uttered 

a meaningless jargon which was interpreted equivocally by the attendant priests for those who 

came to consult her. Formerly it was believed that these lymph nodes could have any mean- 
ing and were therefore called 4 Delphic \ 
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anterior lobe of the pituitary, thyroglobulin releases thyroxine (T4) 1 and triiodo- 
thyronine (T3), The T4 and the T3 in the serum are bound in greater and lesser 
degree to a carrier globulin (thyroid binding globulin TBG), but a little remains free 
and presumably is the biological active fraction affecting the metabolic activity of the 
cells of all tissues. T3 is a quick-acting substance (within a few hours), and T4 acts 
slowly (4-14 days); for this reason T3 used therapeutically is given in extremely 
small doses. 2 

The normal amount of iodine secreted by the thyroid as hormone is approximately 
70/ig. per day and within the normal gland there is stored a reserve supply sufficient 
for approximately two months. 

THE PITUITARY-THYROID AXIS 

In succeeding pages several references will be made to the inter-relation between 
the internal secretion of the thyroid gland (thyroxine) and that of the anterior lobe of 
the pituitary, the thyroid-stimulating hormone (TSH). Production of the latter 

hormone is inhibited by thyroxine circulating in the 
blood (fig. 692). 

Thyrotoxicosis Factitia . 3 — Sometimes taking too 
much desiccated thyroid for too long causes an excess 
of circulating (ingested) thyroxine, and thyrotoxicosis 
factitia results. In time, complete suppression of 
TSH ensues. The thyroid gland, bereft of its stimu- 
lus, atrophies, and when the ingestion of thyroid ex- 
tract is stopped, temporary hypothyroidism appears. 

Exophthalmos-producing substance (EPS). — 
Animal experiments in fish and guinea-pigs have shown 
that the injection of TSH produces exophthalmos, but 
now a specific hormone is thought to be responsible 
(eg. 692). 

Long-acting thyroid stimulator (LATS) is a 

recently discovered factor in the aetiology of thyrotoxi- 
cosis. It is known to be a globulin, is not demon- 
strable in normal serum and has a much longer 
duration of action (8-24 hours) than TSH. 

THYROID FUNCTION TESTS 

The clinical application of the wide choice of tests 
available, each one measuring a particular physiological 
parameter, 4 requires a knowledge of thyroid physiology. The conclusions drawn from 
the results do not provide a final diagnosis but can only indicate hyper- or hypo- 
function in that particular parameter. Every test has false positives and false 
negatives. 

The tests involving direct measurement on patients are the B.M.R. and radio- 
iodine studies. In vitro tests on the patients serum are the chemical protein-bound 
iodine estimation and the resin-uptake (T3) test. 

1. Basal Metabolic Rate (B.M.R.) if performed correctly is of value in 
diagnosing hypothyroidism, or for following the effects of treatment of hyper- 
thyroidism. The apparatus requires frequent servicing and replacement of soda- 
lime. 

2. Radio-iodine Studies. — When any radio-isotope is used diagnostically, it is 
necessary to follow its path — the presence of radio-activity must be demonstrated by 
a Geiger counter. In other words, negative results are of little value. Secondly, in 
vivo isotope studies measure a rate, so that the unit time is recorded in the result. 



Fig. 692. — Reciprocal ar- 
rangement between the an- 
terior lobe of the pituitary 
and the thyroid in the pro- 
duction of their respective 
hormones; the so-called 
pituitary-thyroid axis. TSH 
- - Thyroid-stimulating hor- 
mone. EPS = Exophthalmos- 
producing substance. 


1 Extracted by E. C. Kendall in 1916. 

* Therapeutic Notes : L-thyroxine (T4) is the official name; trade name Eltroxin; tablet 
size o* 1 mg. and 0-05 mg. Tri-iodothyronine (T3), official name liothyronine; trade names 
Cynomel, Tertroxin. Tablet size 20 microgrammes and 5 microgrammes (initial therapeutic 
dose 5 microgrammes daily, increasing to four times daily). 

* Factitia — Latin, factitius — to make by art, as opposed to what is natural. 

4 A parameter is any yard-stick. 

Edseard Calvin Kendall, Con te mpor a ry. Emeritus Member, Division of Biochemistry, Mayo Clinic, Rochester 
Minn. U.S.A. 

Hans Geiger , 1882-1946. German Physicist who worked in England. 
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When a tracer dose of 131 I-iodine is drunk (about 2 5 pc., 1 a standard always being 
kept to allow for natural decay), it is rapidly absorbed from the small bowel into the 
circulation. At this point the thyroid and kidneys compete for it; if there is thyroid 
hyperfunction less is excreted in the urine and the counting rate over the thyroid 
gland will be high. Ultimately the radio-activity will appear in the plasma, being 

known as the 48-hour protein-bound 181 I (this is different from the chemical PBI 

see below). 

The high uptake of 131 I seen in thyrotoxicosis is not suppressed by the administra- 
tion of liothyronine (given for seven days, 25,11c. q.d.s.), thus differentiating it from 
chronic thyroiditis in the intermediate phase (p. 564) (Werner’s test). 

After partial destruction of the thyroid gland, whether due to surgery, excision, 
previous 131 I therapy or thyroiditis, the 48-hour 181 I is raised because the remnant is 
hyperfunctioning to maintain euthyroidism. 2 

Scanning . — Apart from these timed measurements, scanning of the gland is of 
value, particularly in cases of solitary nodule. The scan (fig. 693) will show whether 



(«) (« 


Fig. 693 . — (a) Thyroid scan of a normal gland. The position of the sternal 
notch is indicated. (b) Thyroid scan showing autonomous 4 hot * nodule in the 
left lobe. (Dr. A. W. G. Goolder. London.) 

the nodule is functioning, i.e., is 4 hot * or is ‘ cold ’, the latter being more likely to be 
malignant. If there is any clinical evidence of metastases, such as pathological 
fracture, it is of great importance to perform whole-body scanning, because of the 
possiblity of using 131 I for treatment if the deposit takes up radio-iodine. In this 
case it would be justifiable to use a larger tracer dose of 131 I of the order of loopc. 

182 I may also be used as a tracer for diagnosis. It is prepared from Tellurium 132. 
It has a half-life of only 2 3 hours (as opposed to the 8 days of 131 I) and can be used 
on children, for serial tests, and in pregnancy. The radiation dose is one-thirtieth 
of 181 I for the same dose of microcuries. 

3. Chemical Protein-Bound Iodine (PBI). — Over 85 per cent, of organic 
iodine is carried by the serum proteins (the thyroid-binding globulin TBG). The 
normal range is 3*5-8 microgrammes per cent. Low values are seen in hypothyroid- 
ism, in healthy pregnancy, and in acute/subacute thyroiditis. The test is extremely 
sensitive and is particularly vulnerable to contamination by extraneous iodine. 

False Low Results . — Organic mercurial diuretics (e.g. mersalyl) block the catalytic 
reaction of the estimation. False High Results . — Iodine contamination (inorganic 
and organic) e.g. enterovioform. X-ray contrast media, application of tincture of 
iodine to the skin, and expectorants containing potassium iodide. The high values 
obtained in pregnancy and during the taking of oral contraceptives are due to the 
enhanced protein-binding of T4. 

4. 181 I tri-iodothyronine Resin Uptake Test (The T3 Test).— 13l I-T3 is in- 
cubated with the patients serum for forty-five minutes in the cold. An aliquot is 


* 1#1 I. Oxygen has an atomic weight of 16. This is the foundation of the atomic scale. 
The atomic weight of the radio-active isotope of iodine is 13 1, that of ordinary iodine 127. 

1 Microcurie— a mi llionth part of a curie (abbreviation pc). Mi llicurie — a thousandth 
part of a curie (abbreviation me). 

2 Euthyroidism is the state of normal thyroid function. 


Pierre Curie i 1869 - 1906 , and Marie SkJodowska Curie , 1867-1934. Co-discoverers of radium. Madame Curie 

ct&nbia EMM Coll*. ******* and 

Surf eons. New York . 

Alan Wilfrid Gough Goolden , Contemporary . 


Consultant Radiotherapist, Royal Postgraduate Hospital, London. 
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then shaken with a resin having the specific property of absorbing any free 13i I-T3 
which has not become bound to the serum protein. After washing, the resin is 
counted and the result compared with a normal control. The normal range varies 
from lab to lab and must be established by the use of reference sera. The greater 
the binding property of a patient’s serum proteins, the lower will be the radioactivity 
(as T3) absorbed in the resin. Consequently the percentage of 13l I-T3 bound to the 
resin is high in hyperthyroidism because the binding globulin is already occupied by 
thyroxin. A similar result occurs in severe liver disease, nephrotic syndrome, ad- 
vanced malignancy and during treatment with thyroxine, anticoagulants, epanutin, 
phenylbutazone and anabolic steroids. The resin uptake is low in hypothyroidism, 
during treatment with oestrogens, and with tri-iodothyroninc for hypothyroidism. 

The T3 test does not replace the chemical PBI estimation, but should be used in 
conjunction with it; for example, in pregnancy, and during the use of oral contra- 
ceptives, the chemical PBI is raised the T3 test is low. 

4. Serum Cholesterol. — This is a poor parameter of thyroid function, since it 
does not correlate well with the severity of the disease. It is of some use in following 
changes during the treatment of hypothyroidism. The serum cholesterol is raised 
in hypothyroidism, nephrotic syndrome and familial hypercholesterolemia. 

HYPOTHYROIDISM 

Clinical Types of Thyroid Failure (Myxcedema and Cretinism) 

1. Myxcedema due to thyroid atrophy (fig. 694). 

2. Iatrogenic, which may appear up to twenty years after subtotal thyroid- 
ectomy or radio-iodine therapy. 

3. Late chronic thyroiditis (struma lymphomatosa) (p. 565). 

4. Dyshomogenetic goitre. 

5. Cretinism, juvenile hypothyroidism. 

Presenting Features (fig. 695). — The first step towards making a 
diagnosis of hypothyroidism is to consider its possibility, but because of the 




Fig. 694. — Myxcedema. Histology x ioo. 

Gross fibrosis, lymphocytic infiltration and 
atrophy of acini. Compare with normal 
histology fig. 700. (Dr. Bernard Fox , London.) 

large number of symptoms associated with various stages of the disease even 
florid cases are overlooked, (a) The patient with advanced myxcedema is seen 
to be agreeable, slow-witted, apparently anaemic, and is usually unable to 
give a history. ( b ) Hoarseness of the voice, due to infiltration of the vocal 




Fig. 695. — Myxcedema : note the 
bloated look and the dull expression. 
(Dr. V. K. Summers, Liverpool.) 
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cords; also deafness (of mixed types) and nasal obstruction, (c) Paras- 
thesiae of the fingers caused by carpal tunnel compression (p. 312) associated 
with the water retention which is a constant feature of the disease (Hubble). 
(d) Cold intolerance as shown by the wearing of extra clothes, (e) Menstrual 
disturbances, and infertility, due possibly to secondary hypopituitarism, since 
all the tissues are infiltrated with myxoedema. (/) Constipation, (g) Un- 
explained trauma with delayed recovery, e.g. a minor head injury without 
loss of consciousness, but with prolonged confusion. (A) Cerebellar ataxia, 
contributing to accident proneness. (1) In hypothermic coma. (Though 
clinically indistinguishable from pituitary coma, the absence of pubic hair is 
an important sign), (j) In childhood, a failure to thrive and grow, puberty 
being delayed. 

Physical Signs. — Amongst the many physical signs afle coarsening of the 
skin, puffiness round the eyes, slow movements, seen for example when 
dressing, and slow relaxation of the ankle jerks are the mote important. The 
scalp hair and the eye-brows are very thin, and because of dryness the patient 
tends to wash her hair infrequently. 

Tests of Thyroid Function. — Estimation of the serum PBI (p. 539) is 
the simplest confirmatory test. The radio-iodine studies give a low ‘T 5 
index calculated from the urine excretion of the radio-isotope, indicating that 
the tracer dose is preferentially excreted by the kidney. 

Treatment. — To bring the average myxoedema patient back to health 
costs less than twopence a week, and on maintenance, with thyroid extract, 
six shillings a year. The initial dose must not be more than 0-05 mg. of 
1 -thyroxine, and the ultimate dose can only be ascertained by trial. The 
treatment must be continued for life and the dose should be reviewed at six- 
monthly intervals. If the patient has had a past history of cardiac failure or 
ischaemic cardiac disease, it will be advisable to commence treatment with 
tri-iodothyronine (liothyronine) 5 microgrammes because its effect is short- 
lived. In mild or doubtful cases of hypothyroidism, a therapeutic trial of 
1-thyroxine can be a helpful diagnostic procedure. 

Myxoedema coma is an emergency and it carries a high mortality. The patient 
is hypothermic and the skin is reminiscent of the coldness of the skin of a toad. 
The rectal temperature should be monitored with a low reading thermometer. It is 
important that the patient is not warmed too quickly, and intravenous liothyronine, 1 
intravenous hydrocortisone and antibiotic cover are given. 

Pre-tibial myxoedema: Is not a feature of hypothyroidism and is dealt with in 
the section on thyrotoxicosis (p. 549). 

Dyshomogenetic Goitre. — This is a rare familial condition due to thyroidal 
enzyme defects of which there are several types. The patient has usually had at least 
one partial thyroidectomy for recurrent goitre whereas the only treatment necessary 
is administration of thyroxine, adequate doses of which will melt the goitre. Treat- 
ment must be continued throughout life. Mono- and di-iodotyrosines may be found 
in considerable quantities in plasma and urine. ... 

Cretinism. — In the foetus. — Evidence of intrauterine athyroidism is found in the 
absence of epiphyses (lower end of femur, upper end of tibia), and the ossific centre 
of the cuboid, all of which should be apparent radiologically in a nine months foetus. 

In early infancy. — There are two varieties, endemic (common) and sporadic (rare). 

1 Liothyronine for intravenous use is supplied by Glaxo laboratories 20 Mcg/ampoule. 

Douglas Vernon Hubble, Contemporary. Professor of Padiatrics and Child Health, Umversity of Birmingham. 

Sir William Gull, 1818 - 1890 , Physician to Guy's Hospital, London, first described myxtxdema. 
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In endemic areas (p. 554) cretinism with goitre 1 is well known. Elsewhere a cretin 
usually, but not invariably, 2 3 has an atrophic gland. The condition may appear in 
normal families, the other children and the parents presenting no thyroid disorder. 
Fig. 696 depicts the infant cretin-potbellied, with an umbilical hernia, protruding 

tongue and pale puffy 
face. Radiography 
may show dystrophy 
of the twelfth dorsal 
and the first and 
second lumbar verte- 
brae (fig. 697), i.e. 
where spinal stress is 
greatest when the 
child sits up. 

In adolescent and 
adult life (fig. 698), 
the patient is a dwarf ; 
the skin is dry, redun- 
dant and wrinkled, 
and supraclavicular 
pads of fat are present. 
The mentality is 
below normal. 

Early treatment on 
the lines mentioned 
above, but with the 
commencing and maintenance dosage adjusted to the child’s age, is essential if fair 
results arc to be obtained, especially with regard to the mental development. 

ENLARGEMENTS OF THE THYROID GLAND 

A goitre 4 is an enlarged thyroid gland. 

CLASSIFICATION OF GOITRES 



Fig. 696. — An infant 
cretin. (The late Pro- 
fessor de Quervain , Berne.) 



Fig. 697. — Show- 
ing dystrophy of the 
lumbar spine in a 
cretin aged ten 
months. (Prof. Doug- 
las Hubble, Birmingham.) 



Fig. 698. — A 
cretin girl aged 
twenty-two. ( The 
late J. Thomson , 
F.R.C.P.) 


Toxic — * _ 


------- Primary. 

Secondary to nodular. 


Non-toxic 

(Simple) 


. Puberty. 

Physiological hyperplasia --- — Pregnancy. 

•* Menopause. 


Colloid. 
Nodular < 


Multiple ■ 


- Endemic. 

- Sporadic. 

Solitary ( = Adenoma). 


Malignant disease 



Carcinoma. 
Reticulosarcoma. 
Secondary neoplasms. 


^ Hashimoto’s disease (Struma 6 lymphomatosa) (p. 564). 

Thyroiditis — Riedel’s thyroiditis (Struma fibrosa) (p. 565). 

~ Acute and subacute thyroiditis. 

Ectopic and Aberrant Thyroid tissue. - 

1 In the volcanic regions of Java cretins can be counted by the thousand; animals — domestic 
and wild — are affected also. 

8 Cretinism with goitre has been reported in infants of mothers receiving thiouracil com- 
pounds during the pregnancy. 

8 A number of non-endemic goitrous cretins have been bom to a group of itinerant tinkers 
living in Scotland who intermarry (Hutchison). 

4 Goitre — Latin, guttur = the throat. , 

5 Struma. In die mountains of Bulgaria arises the River Struma that flows into the 
Aegean Sea. Along its banks, and those of its tributaries, dwell persons of several nationali- 
ties flmnng whom endemic goitre has been long prevalent. 


James Holmes Hutchison, Contemporary . Professor of Child Health > University of Glasgow . 
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HYPERTHYROIDISM (Thyrotoxicosis) 

Clinical Types 

1. Graves’ disease (Primary toxic goitre, Exophthalmic goitre) (fig. 699). 

2. Toxic nodular goitre (p. 549). 

3. Solitary toxic adenoma — * hot ’ nodule (p. 555). 

4. Acute and subacute thyroiditis (p. 565). 

5. Factitia (p. 538). 

6. Jod-Basedow phenomenon (p. 550). 

PRIMARY THYROTOXICOSIS 

Presenting Features. — The diagnosis should 
spring to mind in any of the following cir- 
cumstances: (a) excessive sweating, (6) increased 
appetite and weight loss, (c) preference for cold, 

(d) arrythmia or tachycardia especially over the age 
of fifty, (e) in old people with features of anxiety- 
depression, (/) in juveniles with a behaviour 
disorder or growth spurt. 

The condition occurs most often in the 3rd and Fig. 699.— Primary toxic 

4th decade of life, being commoner in females and ,Pr °f' !!0r B - 7 - Wayne, 

in immigrants. The patient frequently complains 

of nervousness, excessive sweating, a preference for a cold environment, and 
an increased appetite in spite of which she is losing weight. Diarrhoea is a 
late symptom. 

On examination , the hands are warm and moist. There may be eye-lid 
retraction and a lid lag. When the patient is dressing, movements are seen 
to be clumsy and jerky. The presence of a palpable thyroid gland or cardiac 
arrhythmia lends support to the diagnosis. The exophthalmos or goitre may 
be absent but seldom both. The exophthalmos may be unilateral. The 
thyroid is enlarged uniformly, is smooth and firm, and because of its vascular- 
ity emits a thrill and bruit. Myopathy affecting the deltoids and quadriceps 
are not uncommon when looked for. 

Differential Diagnosis — Anxiety State. — Although features of anxiety frequently co- 
exist, in a classical anxiety state the hands are cold and the radial pulse is likely to be 
of diminished volume, whereas in thyrotoxicosis the hands are warm and the pulse is 
bounding. In an anxious patient the pulse rate settles during sleep (if necessary with 
sedation) but in thyrotoxicosis a sleeping tachycardia persists. 

Cardiac arrythmias are superimposed on the sinus tachycardia as the disease 
progresses, and they are commoner in older patients with thyrotoxicosis because of 
the prevalence of coincidental ischaemic heart disease. 

Stages in Development of Thyrotoxic Arrythmias. — 1. multiple extra-systoles; 
2. paroxysmal atrial tachycardia; 3. paroxysmal atrial fibrillation; 4. persistent 
atrial fibrillation, non-responsive to digoxin. 

The myocardium is exceptionally susceptible to thyrotoxicosis ; yet even in fatal 
cases no definite histological change is discernible in the cardiac muscle. Even slight 
thyrotoxicosis acting upon a heart the seat of mitral stenosis or other organic lesion, 
not uncommonly culminates in acute cardiac failure. There is no such thing as 
‘ masked hyperthyroidism ’, but often so much attention is focused on the heart that 
a seemingly minor lesion of the thyroid is overlooked. The hyperthyroidism is not 
masked, but missed (Rundle). 

Francis Felix Rundle Contemporary. Professor of Surgery, University of Nea South Wales, Sydney, Australia. 
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Histology. — The normal thyroid gland (fig. 700) consists of acini lined by flattened 
cuboidal epithelium and filled with homogenous colloid. In hyperthyroidism 
(fig. 701) there is hyperplasia of acini which are lined by high columnar epithelium. 
Many of them are empty, and others contain vacuolated colloid. 




Fig. 700. — Normal thyroid (see text). Fig. 701. — Thyrotoxicosis (see text). 

X 100. X IOO. (Dr. Bernard Box, London.) 

TREATMENT OF THYROTOXICOSIS 

Three alternative forms of treatment are available — (i) medical, (2) surgical 
resection after medical preparation, and (3) radio-iodine in therapeutic dose. 
The ultimate choice depends on a balance of factors not the least of which 
may be the patient’s prejudices, but it is good practice to defer the decision 
regarding definitive treatment until the patient has been rendered euthyroid 
by thyroid-blocking drugs. 

1. Medical Treatment 

A patient with severe thyrotoxicosis should be confined to bed, effectively 
sedated, and encouraged to eat and drink as liberally as possible — the higher 
the calorie intake the more successful the treatment (high-calorie foods in- 
clude ice-cream and dairy produce). At the same time treatment should be 
commenced with either of the two thyroid-blocking drugs in current use, 
propylthiouracil 1, 2 or carbimazole. 3 It is important that either should be 
prescribed on a 6-8 hourly basis. A latent period of several days passes 
before there is clinical evidence of improvement, and any previous treatment 
with inorganic iodine further delays the response. 

During treatment with thyroid-blocking drugs an initial enlargement of 
the gland is to be expected. Treatment should be maintained for at least 


1 In 1943 Astwood first treated thyrotoxicosis successfully with thiourea. 

2 Therapeutic Notes: Propylthiouracil — 50 mg. tablets, usual dose 100 mg. 6-hourly — 
maintenance dose 50 mg. 8 -hourly. Side effects uncommon (less than 3 per cent.), the 
commonest being a papular rash which may be purpuric, and which usually subsides spon- 
taneously without the drug being discontinued; pain and stiffness in joints; drug fever is 
very rare. 

3 Carbimazole — proprietary name Neomercazole, tablets of 5 and 10 mg. Initial dose 10 
mg. 6-hourly. The patient should be instructed to discontinue either treatment if she 
develops a sore throat until the white cell count has been checked (see agranulocytosis). 

Edwin Bennett Astwood : Contemporary . Physician , New England Center Hospital , Boston^ Mass.* U.S.A . 
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two years after which time it is hoped a remission has occurred. Neverthe- 
less, about 50 per cent, of cases relapse after stopping treatment, but it has 
recently been claimed that an iodine-free diet throughout treatment and 
afterwards reduce the relapse rate considerably (Crooks). This, in practice, 
means avoiding iodised table salt and fish. 

A large goitre will enlarge further on drug treatment and will obviously 
weigh the decision in favour of operation. 

Complications of Treatment with thiouracils. 

(a) Thiouracil Goitre* — High dosage, if prolonged, will produce a hyperplastic 
gland — a thiouracil goitre. Ten to twenty-one days of pre-operative preparation with 
potassium iodide (p. 550), without thiotherapy, reduces considerably this vascularity 
which, however, is sometimes still formidable. 

(b) Transmitted Thiouracil Goitre. — Thiotherapy may only be given during 
pregnancy provided the mother remains euthyroid and the treatment is stopped one 
month before term. Thiouracil medication causes a thyroxfiie deficiency that stimu- 
lates the pituitary to excessive thyrotropic hormone secretion. ; The transference of this 
hormone by the placenta to the foetal thyroid some- 
times causes formation of a thiouracil goitre with accom- 
panying hypothyroidism in the foetus and the infant 
(fig. 702). 

(c) Compression of the Trachea. — Thiotherapy 
causes the thyroid gland to become larger and softer, 
therefore this form of treatment should be avoided in 
cases of toxic goitre that can be demonstrated radio- 
logically to be retrosternal or otherwise causing com- 
pression of the trachea. Its use in such cases can bring 
about a dangerous degree of respiratory obstruction. 

0 d ) Agranulocytosis is a condition in which there 
is an absence of, or a great diminution in, the granular 
leucocytes. It may occur with catastrophic rapidity at 
any time during the treatment, irrespective of the dosage. 

The incidence of agranulocytosis with either propylthiouracil or carbimazole is less 
than 1 in 500. Any patient undergoing drug treatment who develops a sore throat, 
a pyrexia, a maculopapular skin rash, or one of the rarer manifestations (conjunctivitis, 
enlargement of the salivary glands or the lymph nodes, arthralgia or haematuria) should 
be investigated without delay. In severe cases blood transfusion is necessary. The 
penicillins are given as a prophylaxis against infective complications, but sulpha drugs 
and chloramphenicol arc banned, as they induce agranulocytosis. In spite of treatment 
the condition proves fatal in about a quarter of the patients affected. 

2. Surgical Treatment 

The indications for thyroid surgery are reviewed on p. 550, followed 
by an account of the necessary preoperative preparation, and the operation 
of subtotal thyroidectomy. 



Fig. 702. — Transmitted 
thiouracil goitre. 


3. Radio-active Iodine ( 131 I) Treatment 1 

The time during which 50 per cent, of the radio-activity will be emitted is known 
as the half-life of the isotope. 131 1 has a half-life of eight days. Whereas its gamma- 
rays, which are highly penetrating, are used for detection of thyroid tissue, its beta- 
rays arc highly destructive to tissues, and particularly to thyroid tissue, because the 
gland entraps the circulating radio-iodine. 

Indications 

(i) Patients with primary thyrotoxicosis over forty-five years of age. 

(ii) Those in whom intercurrent disease reduces the expectancy of life. 

1 Radio-active iodine was first used in the treatment of thyrotoxicosis by Hertz and Roberts 
m 1942. Isotope — Greek, «ros ■* equal + t 6 tos mm place. E.g. iodine and radio-active iodine 
art chemically identical. 


fames Crooks , Contemporary. Reader in Materia Medica and Therapeutics, University of Aberdeen. 
\ au i Hertz, Contemporary . Director of Radioactive Isotope Research Institute, Boston, Mass., U.S.A. 
Arthur Roberts , Contemporary. Associate Professor of Physics, Umvernty of lotoa, U.S.A. 
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(iii) Those refractory to antithyroid drugs, and those who refuse operation. 

(iv) Recurrence after operation, particularly after a second operation, when 
distorted anatomy increases the risk of damage to the recurrent laryngeal 
nerves. 

(v) Primary thyrotoxicosis associated with uncompensated cardiac failure. 

The reasons for not treating patients under forty-five years of age by 

radio-iodine are (a) the possibility of detrimental genetic defects in future 
generations; ( b ) the possibility that radio-iodine may induce carcinoma. 
Experts agree that were carcinoma to develop as a result of radio-iodine 
therapy, it would do so after twenty years. Consequently reports that it 
has not done so already are not conclusive, (c) In a patient who is pregnant, 
radio-iodine passes through the placental barrier to reach the foetus, whose 
thyroid is especially vulnerable to this isotope. Radio-iodine is also secreted 
in the milk. Therefore radio-iodine is contraindicated throughout pregnancy 
and during lactation, if the infant is to be breast-fed. 

When radio-iodine treatment is used, the maximum effect is delayed for up to 8 
weeks after the dose. The disease may initially be controlled with Carbimazole 
which is stopped for four days prior to the therapy dose and then recommenced after it. 

Administration. — It is now agreed that special precautions against 
irradiation exposure are unnecessary with the doses used in treating primary 
thyrotoxicosis. Most patients can remain completely ambulatory and carry 
on their usual activities : patients who live within reasonable distance of the 
hospital can be treated as out-patients. The prescription of an entirely 
accurate radiation dose being impracticable, there are many variations in the 
maimer of administration in various centres. That used at the Royal Infir- 
mary, Edinburgh, will be described. The patient drinks a small amount of 
water containing the dose requested from the central laboratory. This is 
sent in a screw-capped bottle containing between 1 and 2 ml., the dose 
requested being : 

4 millicuries of radio-iodine if the thyroid is impalpable. 

5 or 6 millicuries of radio-iodine if the thyroid enlargement is insignificant. 

This dose is increased in accordance with the estimated size 1 of the gland, but 12 
millicuries is seldom exceeded. The most toxic patients are given a course of an 
antithyroid drug before the 131 I. It should be noted that if an antithyroid drug is 
given, a relatively larger dose of ,31 I is necessary. It may be justifiable to continue 
antithyroid drugs after 131 1 therapy, except in very toxic patients as a preliminary to 
further isotope treatment. Should there be no clinical improvement within twelve 
weeks after the administration, a further dose is given (Macgregor). 

When compared with operation, the results of m I treatment are slow : 
it is fully three months before substantial improvement is registered. 

Untoward reactions are surprisingly few. Thyroid crises following the treatment 
have been reported, but they are rare. However, a mild flare-up of the disease is 
frequent. Muscular and joint rheumatic pain lasting months, or longer, is the chief 
complaint (Wayne). Hair sometimes falls out, but it grows again. The incidence 
of aggravation of exophthalmos is possibly lower than that following operation. 

1 The weight of the thyroid gland during the prime of life is between 20 and 60 gxn. 

Alastair G. Macgregor, Contemporary. Regius Professor of Materia Medica and Therapeutics , University oj 

Aberdeen. 

Edward Johnson Wayne , Contemporary. Regius Professor of Practice of Medicine , University of Glasgow. 
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The chief serious sequel of m I therapy is hypothyroidism. Even in specialised 
centres this may occur in 30 per cent, or more of patients. The symptoms can of 
course be adequately controlled with thyroxine, but hypothyroidism must be sus- 
pected in any patient who has had radio-iodine therapy. 

Hyperthyroidism in Children. — This is rare and results in accelerated growth 
and a behaviour disorder to the point of hypomania; in most cases the child is restless 
and is unable to concentrate at school. Medical treatment with careful supervision 
of dosage is needed. 

THE EXOPHTHALMOS OF PRIMARY THYROTOXICOSIS 

For purposes of treatment it is convenient to divide the exophthalmos 
of primary thyrotoxicosis into three categories — mild, severe, and pro- 
gressive. The production of exophthalmos by EPS is mentioned on p. 538. 

Mild is the most frequent of the varying degrees pf exophthalmos that 
accompany primary thyrotoxicosis. There is hardly |ny 
true proptosis, minor degrees of which are best observed 

from above, viz : * — *■ 

The staring look is due mainly to exposure of the whiles 
of the eyes by retraction of the upper lid. Lid-lag (von 
Graefe’s sign), as tested by asking the patient to follow 
the examiner’s finger moved up and down, is present. 

Severe. — There are three components : (a) congestive features are the 
earliest and most easily recognised. Watering of the eyes is in evidence, 
especially in the morning, and is often mistaken for conjunctivitis. 




Fig. 703. — (a) Prior to sub-total thyroidectomy following preparation with carbimazole 
md potassium iodide; note lid retraction, which is more marked on the right, no exophthalmos. 
'b) Relapse of thyrotoxicosis. Weight loss; a bilateral partial tarsorrhaphy has been per- 
formed because of early exposure keratitis. The thyroidectomy scar is just visible. (Dr. Bruce 
bowler, London .) 

(b) Protrusion of an eyeball and its lid is frequently more obvious on one 
^ide than on the other (fig. 703). 

(c) Paresis of one or more of the extrinsic muscles of the eyeball due to 
edema and round-celled infiltration of the muscles is at times revealed by 

Albrecht von Graefe t 1828-1870 . Professor of Ophthalmology , Berlin. 
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diplopia. The superior rectus muscle is most commonly affected. When 
more than one muscle is involved the condition is known as ophthalmoplegia. 

Progressive occurs comparatively infrequently, and may follow ablation 
of thyroid tissue for primary thyrotoxicosis, whether accomplished by opera- 
tion, antithyroid drugs, or 131 I. Visual acuity deteriorates progressively and 
the acuity should be assessed daily; visual failure is due to corneal ulceration 
(exposure keratitis), excessive protrusion of the eyeballs, or pressure on the 
optic nerve. Early corneal ulceration may be demonstrated by the use of 

fluorescein as an intra-vital stain. 

Often chemosis is pronounced 
(fig. 704). Unless arrested, the con- 
dition leads to corneal ulceration, 
papilloedema, dislocation of the 
eyeballs, and ultimately to panoph- 
thalmitis. 

Treatment. — Hypothyroidism, 
if present, must be corrected, care 
being taken to avoid over-treatment; 
tablets of thyroid, 3 to 6 grains 
(180-360 mg.) daily, or, preferably, large doses of triiodothyronine, should be 
prescribed and continued for three months after the danger of progressive 
exophthalmos appears to have passed. Other simple measures can also help- 
sleeping with the head elevated by several pillows to aid drainage, and a de- 
hydrating regimen, e.g. a low salt diet and a diuretic. When diplopia is the 
main disability, spectacles with one lens frosted are often helpful, provided 
the earpieces have a universal joint, so that the lens can be transposed (Fraser). 

The intravenous administration of corticotrophin (ACTH) or prednisone 
(20 mg. six-hourly) cures some patients, especially if congestive features pre- 
dominate. Intraorbital injections also may be effective. However, in at 
least 50 per cent, of cases these measures are ineffective. 

Operative Treatment : 

Lateral Tarsorrhaphy (suturing together the eyelids) is of great value. 
It protects the cornea, restrains the exophthalmos, and gains time in which 
to try to bring the exophthalmos under control by conservative measures 
without invoking the risk of irreparable damage (fig. 703). 

Orbital decompression is a method of preserving the 
eyes when the above measures have failed to arrest pro- 
gressive exophthalmos. 

Rowbotham’s Operation. — The incision commences half 
an inch (1*3 cm.) posterior to the outer margin of the bony 
orbit, and extends upwards to the lateral end of the eyebrow, 
and then along the margin of the origin of the temporal muscle 
for 3 inches (7-5 cm.). After the scalp flap has been reflected, the 
temporal muscle and its fascia are dissected downwards. With 
a perforator, and then with a burr, an opening is made through 
the orbital plates of the sphenoid and the zygomatic bone, thus 
exposing the peri-orbital fascia (fig. 705). The opening in the 

Thomas Russell Cummins Fraser , Contemporary. Professor of Clinical Endocrinology , Royal Postgraduatt 

Medical School » London . 

George Frederick Rotobotham» Contemporary. Hon. Consultant Neurological Surgeon , Royal Victoria Hospital . 

Newcastle upon Tyne. 



Fig. 705. — Orbital 
decompression com- 
pleted. {After G . F 
Roxvbotham.) 



Fig. 704. — Progressive exophthalmos, with 
chemosis and exophthalmic ophthalmoplegia. 

( Clinical Collection , the Lahey Cltntc y Bos ton , Mass. 
U.S.A.) 
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bone is enlarged with nibbling forceps so that the lateral wall and the roof of the orbit 
are removed, the dura of both the anterior and the middle cranial fossae being exposed. 
In severe cases the outer margin of the orbit also is sacrificed. The peri-orbital fascia 
is incised, and the orbital contents bulge forth. The wound is closed with drainage 
for twenty-four hours. The original operation for decompression of the orbit was 
devised by Naffziger, who employed the frontal route to remove the roof of the orbit. 

Section of the pituitary stalk is the most recent method of treating progressive 
exophthalmos which does not respond to conservative measures, and in the few cases 
in which it has been carried out, it has proved remarkably successful (McCullagh). 

Pretibial myxoedema, affects both sexes and takes the form of oedema of the 
legs, occurring at any stage in the course of /ryperthyroidism, usually after thyroid- 
ectomy, 131 I therapy, or prolonged thiotherapy. It is associated particularly with pro- 
nounced and progressive exophthalmos. The earliest manifestation is pitting oedema 
with orange-coloured pigmentation. Symmetrical in distribution, it involves the skin 
of the legs above the area constricted by the shoes to within i few inches of the knees. 
As time passes the colour changes to red, and then deep purple, closely resembling 
venous thrombosis. By this time the oedema is the solid ty|>c. 

Treatment. — It is not relieved by thyroid administration but given time it usually 
disappears spontaneously. If the swelling in the legs il considerable, pressure 
bandaging is indicated. 

Thyrotoxic Crisis (Storm) 

Since the advent of effective pre-operative preparation (p. 550), a thyrotoxic 
crisis occurring post-operatively is now extremely rare, but it may occur in a patient 
who has been unable to tolerate thyroid -blocking drugs because of granulocytopenia 
(p. 545). Very rarely the patient may present in a thyrotoxic crisis when first seen. 
The clinical features are dramatic, and include sustained pyrexia, a tachycardia of 
over 120, sweating and diarrhoea leading to severe dehydration, and a toxic confusional 
state. 

Treatment . — The patient must be nursed in a cooled quiet single room and effectively 
sedated. Blood should be taken for full blood count, packed cell volume (p. 68) 
and serum electrolytes, and if the patient is unable to drink copiously, an intravenous 
dextrose infusion is set up. Iodine therapy may be given intravenously using sodium 
iodide solution, together with antibiotic cover and intravenous hydrocortisone. There 
is good evidence that Propanalol, a bcta-adrenergic blocking agent is valuable in the 
early stages (dose 20 mg. 6-hourly orally). Ultimately, the patient will escape from 
the temporary control by iodide, and carbimazole should be added in full doses. 


SECONDARY THYROTOXICOSIS 

Thyrotoxicosis may be secondary to some form of pre-existing simple 
goitre. It is encountered most frequently in women over forty years of age 
who may have had a solitary adenoma of the thyroid (p. 555) — often since 
their 4 teens \ Secondary thyrotoxicosis is also prone to occur in retrosternal 
goitres. Although the initial symptoms are less severe than those of primary 
toxic goitre, the condition is steadily progressive, and remissions are absent. 
Eventually cardiovascular symptoms (p. 543) become very much in 
evidence, and many of these patients have ischaemic heart disease. Exoph- 
thalmos is nearly always absent. That an adenoma of the 
thyroid is hyperfunctioning often can be proved by a tracer 
dose of radio-iodine ( 4 hot nodule ’) (fig. 693). 

Solitary Toxic Adenoma. — Long over-production of 
thyroxine by an adenoma causes the anterior pituitary 
virtually to cease production of TSH (p. 538): the nor- 
mal thyroid tissue ceases to function and eventually it will 
atrophy (fig. 706). Consequently, while it is essential to 
remove the adenoma intact within its capsule, without 


14 


Fig. 706. — 
Hyperfunctioning 
solitary adenoma 
with atrophic 
uninvolved gland. 
(After O. Cope et at.) 
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squeezing it, it is contraindicated to excise the contralateral lobe. Atrau- 
matic removal of the adenoma is best achieved by unilateral subtotal 
lobectomy. 

Toxic Multinodular Goitre. — Thyrotoxicosis is an infrequent, late 
complication. Radio-active iodine studies indicate that it is the intemodular 
parenchyma rather than the nodes (which are almost bereft of function) that 
gives rise to thyrotoxicosis. Subtotal thyroidectomy is the only regularly 
curative treatment. 

Unless the patient is an exceptionally poor surgical risk, a toxic nodular goitre 
(solitary or multinodular) is not treated with radio-iodine because : 

1. The recurrence rate is higher than in cases of diffuse toxic goitre. 

2. Larger doses are required for a remission— often twice that necessary for a 
diffuse toxic goitre. 

3. A small percentage (1 per cent.) are or will become malignant. 

Jod-Basedow Thyrotoxicosis. — The prophylactic use of iodine is said 
to increase the incidence of secondary thyrotoxicosis occurring in cases of 
endemic goitre (p. 553). Secondary thyrotoxicosis arising in this way is 
known as Jod-Basedow. 1 

INDICATIONS FOR THYROID SURGERY 

These may be absolute or relative, and tend to shade from one to the 
other: 

•‘cold * solitary nodule (p. 555) (15 per cent, are malignant). 
Absolute large goitre with compression symptoms (p. 555). 

\> large toxic nodular goitre. 

' ‘ hot ’ nodule (p. 549) causing thyrotoxicosis. 

/ failed medical treatment (due to relapse or severe drug 
/ reaction). 

Is a small diffuse toxic gland if the patient states a preference 
Relative for surgery. 

Y' cosmetic. 

Y carcinoma (see text, p. 559). 

\ thyroiditis, if diagnosis is uncertain etc. (see text, p. 564). 
erative Preparation. — Thyrotoxic patients require careful 
preparation for about fourteen days. If the patient has been rendered 
euthyroid with medical treatment (p. 544), the drugs are discontinued and 
a pre-operative course of potassium iodide 2 is given for ten to fourteen days, 
to reduce the vascularity of the gland. Iodide controls thyrotoxicosis as 
effectively as thiouracil, but after fourteen days its beneficial effects diminish. 
It is also to be given in mild cases who have not received medical treatment. 
The effect of this preoperative preparation on thyroid histology is seen in the 
accompanying microphotograph (fig. 707). 

Teeth . — This is a convenient place to emphasise that should the patient 

1 Tod mm German for iodine + Basedow. 

2 Potassium Iodide tablets N.F. 60 mg. tds. have superseded Lugol’s Iodide solution. Circa 
1600 B.c. the Chinese used burnt sponge and seaweed for the treatment of thyrotoxicosis. 

Carl Adolphe von Basedow, 1799-1&54, General Practitioner , Mershurg , Germany. 

Jean Guillaume Auguste Lugol , 17S6-1&51. Physician , Hospital Saint-Louis , Pans. Henry S. Plummer , 1 -S’ 7 4- 
1930, Physician , Mayo Clinic , Rochester , U.S.A., toas the first to use Lugol* s solution in the preparation of 
thyrotoxic patients for operation. 
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possess enlarged or infected tonsils or carious teeth, on no account must 
tonsillectomy or dental extraction be undertaken until the thyrotoxicosis has 
been fully controlled. Fatal thyroid crises 
(p. 549) may be precipitated by a minor 
operation upon a patient who is still thyro- 
toxic. 

Indirect Laryngoscopy . — The vocal cords 
must always be inspected before operation, 
as in about 4 per cent, of patients symptom- 
less paresis or paralysis is present, possibly 
due to toxic neuritis during exanthemas in 
childhood. The presence of an impaired 
vocal cord must, for the surgeon’s protec- 
tion, be recorded categorically in the notes 
before the operation. 

Subtotal Thyroidectomy. — General 
anaesthesia is administered by an endotrach- 
eal tube. Local anaesthesia is sometimes 
employed in poor-risk and elderly patients. 

Technique. — ( a ) Incision and exposure of the 
gland. An almost transverse incision is made 
following a crease of the neck. The upper flap of skin and platysma is reflected 
up to the level of the pomum Adami. The lower flap is reflected down to the 
suprasternal notch. A vertical incision is made through the musculo-fascial layers 

in order to expose the correct plane of the surface of 
the gland. By suitable retraction of these layers it is 
possible to expose the lateral lobes, but if there is any 
difficulty it is always advisable to divide the pretracheal 
muscles as high as convenient (the nerve supply enters 
the muscles inferiorly). 

(1 b ) Vascular Isolation . — The middle thyroid vein and 
any accessory middle veins of Kocher are carefully dis- 
sected and then divided between ligatures, allowing the 
lateral lobe to be dislocated forwards : this step permits 
identification of the inferior thyroid vein, which is dealt 
with similarly. Next the superior pole is freed and the 
superior thyroid vessels are ligated (fig. 708). Injury to 
the superior laryngeal nerve (fig. 691) is best avoided 
by dissecting the medial aspect of the superior thyroid 
artery and the upper pole of the thyroid from below up- 
wards (injury causes loss of strength — timbre — of the 
voice). In most cases the inferior thyroid artery is 
ligated in continuity, but care must be taken to place 
the ligature around the artery only and laterally well 
away from the gland, to avoid the recurrent laryngeal nerve. 

(c) Identification and preservation of the recurrent laryngeal nerve (figs. 691 and 709). 
Most operators ascertain the position of the nerve as it lies between the trachea and 
the oesophagus. It can be felt with the finger, and then it is exposed carefully along 
its course to where it disappears behind the gland. Complete dissection of the nerve 
behind the gland is not usually carried out, because as shown in fig. 709 the posterior 
portions of the lateral lobes are preserved. Furthermore, extensive dissection may 
^'ausc troublesome oozing and so increase the likelihood of nerve damage, and also 
interference of the blood supply to the parathyroids (fig. 691). In some instances of 
retrosternal prolongation of a part of the thyroid, special care must be taken to ascer- 

I'heodor Kocher , 1X41-VJ17. Professor of Clinical Surgery , University of Berne , Switzerland. 



Fig. 708. — Ligation of the 
superior thyroid vessels. 



Fig. joy. — ‘Prepared’ thyrotoxi- 
cosis. Tbfe acini are lined by low 
cuboidal epithelium and contain 
more colloid. Compare with figs. 
700 and 701. Note the lym- 
phocytic infiltration with lymph 
follicle formation, which is a feature 
of the thyrotoxic gland, x 100. 

( Dr . Bernard Fox , London .) 
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tain that the nerve has not been displaced into an abnormal position, e.g. overlying the 
prolongation. Injury to one recurrent laryngeal nerve is sometimes recognised at 
operation (a) by stridor ; (b) by a change in the patient’s voice, if the operation is being 

performed under local anaesthesia. Injury 
to both nerves may bring about sudden 
laryngeal obstruction, necessitating immedi- 
ate tracheostomy ; at other times the injury is 
not recognised until the early post-operative 
period (see below). 1 

(d) Removal of the Gland. — When all is in 
readiness, about nine-tenths of each lateral 
lobe is resected, together with the isthmus 
and the pyramidal lobe (fig. 709). Careful 
haemostasis is essential, and then the wound 
is closed, with drainage. 

Post-operative Treatment. — The 
1 patient is propped up gradually into 
the sitting position, and suitable doses 

Fig. 709. — Transverse section showing of papaveretum (Omnopon) and pheno- 

the relative amount of the lateral lobes 

removed in toxic goitre, and the portion , i .. . . 

that remains protecting the parathyroid must be watched closely. While It IS 

glands and the recurrent laryngeal important that the patient should have 

a high fluid intake, she should not 
receive the fluid intravenously. If the necessary amount of fluid cannot be 
administered by mouth, via a transnasal intragastric tube, or per rectum, an 
intravenous drip is indicated. 

Post-operative Complications: 

Haemorrhage. — The nurse should be instructed to watch for excessive haemor- 
rhage, particularly at the back of the dressing, for the blood tends to trickle posteriorly. 
Reactionary venous haemorrhage is the usual type, particularly 
if the patient coughs or vomits. Haemorrhage may be concealed 
owing to clotting. Any undue bulging of the neck must be 
reported and dealt with immediately. 

Deep arterial or venous reactionary hcemorrhage (fig. 710) comes 
on without warning, usually within six hours of operation. The 
patient holds her head in a peculiar fixed position, and finds it 
impossible to move her head without exaggerating the symptoms 

of suffocation. So sudden and severe is this type of respiratory p 1G j lo y en . 

obstruction that more often than not it is impossible to get a doctor s i Q n haematoma 

in time. Consequently the nurse must be taught how to open the deep to the pre- 

woundy cut the muscle sutures , separate the muscles , and remove the tracheal muscles. 
clot — in this desperately urgent situation it is justifiable to carry {After v. h. Riddell , 
out this measure with unsterilised hands. At the same time the F.R.C.S., London.) 
resuscitation ‘alert’ will be put into action as for cardiac arrest. If bleeding 
continues, the patient must be taken to the operating theatre and the bleeding vessel 
ligated. 

Dyspnoea* — Urgent dyspnoea can result from blood-clot pressing upon the trachea 
or from bilateral damage to the recurrent laryngeal nerves. If reopening the wound 
fails to relieve the dyspnoea, tracheostomy must be performed forthwith. 

Alteration in the Voice. — After an extensive thyroidectomy, nearly all patients 
speak in a whisper for a few days, to spare undue movement in the region of the 
wound. If hoarseness or aphonia persist, it is possible that there has been damage 
to one or both recurrent laryngeal nerves. 

Recurrent Laryngeal Nerve Damage (p. 637). 

1 It is essential that pre- and post-operative laryngoscopy be carried out as a routine. 

Victor Horsley Riddell, Contemporary. Surgeon, St. George's Hospital, London . 



barbitone are prescribed. The pulse 
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Tracheitis frequently follows thyroidectomy. It is relieved by medicated steam 
inhalations. 

Parathyroid Tetany (p. 568). 

Thyrotoxic Crisis (thyroid storm) (p. 549). 

NON-TOXIC GOITRE 

PHYSIOLOGICAL HYPERPLASIA 1 ( syn . GOITRE OF PUBERTY) 

Clinical Features. — The only symptom is a swelling in the neck (fig. 71 1). The 
condition is almost confined to females. The thyroid gland is enlarged evenly and 
feels comparatively soft. Sometimes the deformity 
is considerable. Usually the enlargement subsides 
gradually, and has all but disappeared by the twentieth 
to twenty-second years. However, any enlargement 
that does not subside completely in the intermenstrual 
phase must be considered as abnormal, and as consti- 
tuting a potential colloid goitre. 

Treatment. — Satisfactory results are obtained by 
prescribing L-thyroxine (03 mg. daily) which should 
be maintained for at least six months. The use of 
iodine preparations is discouraged, for not a few ex- 
amples of thyrotoxicosis have been produced by their 
exhibition in these cases. (Sec Jod-Basedow, p. 550.) 

COLLOID GOITRE 

The patient usually presents between the ages 
of twenty and thirty years a i.e. after physiological 

hyperplasia should have subsided. The whole of the 
thyroid gland is affected, and, as a rule, by the time 
the patient seeks advice the deformity is most obvious 
(fig. 712). To the palpating fingers the swelling 
feels elastic and tolerably smooth. Symptoms of pres- 
sure upon the trachea are infrequent. Occasionally 
this goitre becomes toxic. 

Microscopically, the thyroid vesicles are found to be 
greatly distended with colloid and lined by flattened 
epithelium. 

Treatment. — Thyroid extract causes a decreased 
avidity of the gland for iodine, and suitable doses of this 
preparation combined with small doses of sodium 
iodide give better results than either alone (Werner). If there is not a 
dramatic decrease in the size of the thyroid, operation (p. 55 1 ) is required. 



da., Mk 

Fig. 712. — Colloid 
goitre. 



Fig. 71 1 . — Physiological 
hyperplasia of the thyroid 
gland (goitre of puberty). 


/ . . „ . ^Endemic (commonest) \ 

MULTINODULAR GOITRE {syn. Adenoporcnchymatous Goitre ^sporadic ) 

Endemic goitre.— Iodine deficiency.— The hypothesis that iodine 
deficiency is a major factor in the production of endemic goitre is firmly 
established. In nearly all districts where endemic goitre is prevalent it has 
ieen proved that there is a very low iodine content in the water and food. 


Some physiological hyperplasia also occurs during pregnancy and at the menopause. 
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Geographical Distribution 

(a) Mountains and Limestone Country . — Endemic goitre abounds on the slopes and 
in the valleys of mountain ranges* such as the Alps* the Rocky Mountains, the Upper 
Mississippi Valley, the Andes and the Himalayas. There is also a relationship be- 
tween goitre and chalk or limestone country. For example, in England the goitre 
belt (fig. 713) includes the Mendip hills of Somerset, the Chiltems, the Cotswolds, 
and the Pennine chain of Derbyshire and Yorkshire. (The 
endemic goitre of Derbyshire is known as the Derbyshire 
neck.) In Ireland, the limestone county of Tipperary is 
another example. 

(b) Yet in spite of the emphasis that has been placed on 
mountainous districts, it should be realised that some goitre 
regions are little, if at all, above sea level ; the reason why 
these lowlands are goitrous is that they depend upon faraway 
mountain ranges for their water supply, e.g. Holland, the 
Plain of Lombardy, Egypt, the Congo, and the Great Plains 
east of the Southern Alps of New Zealand. 1 

(c) Fluoride excess in drinking water has also been deemed 
to be a major cause in the production of goitre in the north - 

F IG ‘ 7 13 * — The goitre we st of Cape Province, South Africa, 

belt of England and Water Pollution. — Water contaminated with human or 

Wales * animal excreta can cause enlargement of the thyroid 

(McCarrison). 

Goitrogens in Foodstuffs 2 . — Members of the Brassica family (cabbages, kale and 
rape) contain substances such as thiocyanates and thio-oxazolidone in their leaves and 
seeds, which may cause goitres in sheep and cattle. The amounts normally ingested 
by humans are unlikely to have any deleterious effect. 

Prophylaxis. — By supplying table salt containing one part of potassium iodide 
to 10,000 parts of sodium chloride the incidence of goitre has been strikingly reduced 
in Switzerland, Detroit, Sweden, and New Zealand. In the State of Michigan and 
in County Tipperary, small doses of sodium iodide are given to schoolchildren during 
the winter months, with the same beneficial effect, whereas in Holland notable results 
have accrued from adding an iodising apparatus to the municipal water supplies in 
affected districts. 

The incidence of goitre in Great Britain has diminished considerably in recent 
years probably due to the improved distribution of fish, with its high iodine content, 
and also to better water supplies. 

Pathology. — Nodular goitre passes through a stage of diffuse epithelial 
hyperplasia, followed by involution and the formation of a colloid goitre. 
As a rule recurring cycles of hyperplasia and involution continue, and the 
unequal response by different portions of the gland results in gross nodular- 
ity. The nodules, although circumscribed by a delicate capsule, are difficult 
or impossible to enucleate. By the time the gland comes to be examined, 
most of the nodules are cysts filled with brown, green, or black watery fluid, 
or similarly coloured jelly-like material (fig. 715). Cholesterol crystals are 
generally present in large numbers in the contents of cysts. In other cases 
of some standing the stroma shows an overgrowth of fibrous tissue, and as 
time passes irregular areas of calcification are wont to occur in it. 

Clinical Features. — Let us consider a district where endemic goitre is of 
average severity. By the age of six, about 20 per cent, of the boy's and 30 per 

1 Paradoxically, the soil of New Zealand is heavily impregnated with iodine, but this does 
not prevent goitre in man, sheep, and other animals (Sir Charles Hercus). 

* Concerning proprietary drugs, Felsol powders, used for asthma, contain iodopyrine com- 
pound which may cause goitre by inhibiting the organic binding of iodine by the thyroid. 

Sir Robert McCarrison , 1878-1060 . Major-General Indian Medical Service ( Rtd )., Consulting Physician, 

Radcliffe Infirmary, Oxford. 

Sir Charles Ernest Hercus, Contemporary . Professor of Public Health, University of Otago , New Zealand '. 
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cent, of thegirls present a visible and palpable smooth, 
soft, and symmetrical enlargement of the thyroid 
gland. As the children become older, the number 
with goitre increases ; so does the average size of the 
gland. After the age of puberty the total number 
presenting goitres declines, for in some of the boys 
the thyroid enlargement disappears. Among the 
girls the number and the size of the goitres continue 
to increase to the age of eighteen. After that time 
only exceptionally does an enlarged gland decrease 
in size to become unnoticeable. Sometimes it 
remains stationary; often it continues to enlarge, and 
becomes multinodular (fig. 714). 

Multinodular goitre is encountered most fre- 




Fig. 714. — Multinodular 
goitre. 


quently in patients over thirty years of age. The 

whole gland is studded with rounded swellings of varying size. The un- 


sightly swelling, when it has reached a distressing size, is the most common 



Fig. 715. — Scabbard trachea caused 
by a multinodular goitre. 


symptom that brings the patient to seek relief. 

Complications : 

Pressure upon the trachea (fig. 715) may 
develop. When the goitre is mainly uni- 
lateral, the degree of tracheal displacement 
is sometimes fantastic. Nevertheless, it is 
not this type of deformity that produces 
dangerous dyspnoea; it is rather the bilateral, 
deep, but not obviously great, enlargement. 
Here the continuous compression of the 
sides of the trachea decreases its transverse 
diameter. If the goitre is retrosternal, it may 
cause superior mediastinal block (p. 558). 

Secondary Thyrotoxicosis. — Jod-Basedow 
(p. 550). 


Carcinoma . — Multinodular goitre of long standing, whether sporadic or 
endemic, is the seat of a malignant change in about 8 per cent, of cases. 


Treatment. — The only effective treat- 


ment of multinodular goitre is by opera- 
tion, and partial thyroidectomy (fig. 716) 
should be recommended not only to rid the 
patient of the deformity, but to prevent 
the complications considered above. 

SOLITARY NODULAR GOITRE 

(•»»■ ADENOMA OF THE THYROID <Cy«t lc) 

Solitary adenoma is rare in endemic dis- 
•ricts, but common elsewhere. 

Pathology. — This discrete swelling has a 



Fig. 716. — Showing the approxi- 
mate amount of the thyroid gland 
that is removed in nodular goitre 
without thyrotoxicosis. Shaded por- 
tion remains. 
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complete capsule composed of fibrous tissue, which in old-standing cases 
sometimes shows calcareous or, very rarely, osseous changes. The colour of 
the interior is often variegated from pale yellow to deep purple. Apart from 
the capsule, the chief microscopical difference between a solid adenoma of the 
thyroid and the gland proper is the presence in the latter of well-developed 
fibro-vascular trabeculae. Some believe that a solitary encapsulated nodule 
occurring in an otherwise healthy thyroid is a benign ncw-growth — to wit, 
an adenoma; others that it is a solitary nodular goitre. 

Cystic Degeneration. — Within the adenoma one or more cystic cavities are 
wont to occur; should they coalesce, a cyst is produced. At first filled with 
dear straw-coloured fluid, not infrequently haemorrhage occurs into it from 
one of the thin-walled blood-vessels that so richly supply the scanty stroma; 
consequently the content is often brown, and may contain cholesterol crystals. 

Clinical Features. — The adenoma is nearly always solitary; occasionally 
two are present. The favourite site is at the junction of the isthmus with 
one lateral lobe. Females greatly predominate and the patient may present 
at any age over ten years, with one or more of the following : 

Swelling (fig. 717) is the most common symptom. 



Fig. 717. — A large ade- 
noma of the thyroid. 


Dyspnoea occurs when the adenoma presses upon 
the trachea. This is the second most common com- 
plaint and by far the most important. In the early 
stages dyspnoea is noticed only upon exertion ; later 
it worries the patient at night. Urgent dyspnoea 
sometimes comes unheralded from haemorrhage 
into a cystadenoma and this may cause sudden 
death. 

Thyrotoxic symptoms tend to develop in old-standing 
solid adenomas about the age of forty. These 
symptoms (p. 543) are to be expected in at least 
20 per cent, of such cases : some would go as far as 
to state that sooner or later some toxic features 
develop in every case (Linnell). 


Alteration in the voice due to pressure on a recurrent laryngeal nerve. 
Treatment. — Unquestionably, removal of an adenoma of the thyroid 
should be urged in all cases for the following reasons : 


(i) There is a possibility of a malignant change, 
even in youth (p. 560). 

(ii) The possibility of thyrotoxic complications. 

(iii) Danger of suffocation (see below). 

(iv) For cosmetic reasons. 

If the adenoma is well encapsulated, the oper- 
ation of resection-enucleation (fig. 718) with careful 
haemostasis is adequate, but if there is any doubt 
the whole of the affected lobe and the isthmus 
should be excised. 

Before leaving this subject, we must deal with 



Fio. 718. — Thyroid 
aland exposed, showing 
an adenoma suitable for 
resection-enucleation. 


John Wy cliff e Linnell, Contemporary. Honorary Consulting Physician , Metropolitan and Milamay Missiot 
Hospitals , London. 
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the important question of what to do in a case of impending suffocation 
from a sudden haemorrhage into a cystadenoma of the thyroid. The treat- 
ment must be immediate and, as a first-aid measure, cold applications are 
applied and the patient sits up with the head flexed. Aspiration of a cyst 
with a wide-bore needle is often effective, but in desperate cases an incision 
over the swelling, dividing the pretracheal cervical fascia thereby allowing the 
adenoma to bulge into the wound (instead of pressing upon the trachea), 
has proved a life-saving measure. 

Hurthle-cell adenoma, though rare, is of considerable interest and importance, 
for it represents a proven example where an adenoma, if not removed intact within 
its capsule, becomes a carcinoma. These tumours probably arise from normal 
thyroid epithelium. Microscopically they consist of laige eosinophilic, finely 
granular, or foamy polygonal cells. 

RETROSTERNAL GOITRE 

Most retrosternal goitres are acquired. A few afe congenital, due to 
the thyroglossal bud being carried too far downward (p. 566). The 
acquired form arises as an extension downward of a nodule in the lower pole 
of either lobe. There are three varieties : 

1. Substernal. — There is a prolongation of a cervical goitre downwards 
behind the sternum: this is the most common form which may be palpable 
in the suprasternal notch, especially if the patient swallows. On rare 
occasions the prolongation proves to extend not only downwards, but back- 
wards behind the trachea, and sometimes even behind the oesophagus. 

2. Intrathoracic. — The whole goitre — indeed, in the congenital variety, 
the whole thyroid — is situated within the thorax between the great veins, 
and resting upon the aorta. 

3. Plunging Goitre. — The goitre is wholly intrathoracic, but from time 
to time it is forced into the neck by raised intrathoracic pressure due to 
coughing. 

^Etiology of acquired cases. Cervical goitres of all kinds are much more 
common in women ; retrosternal goitre is more common in men, particularly 
stocky, short-necked individuals. The sternohyoid and sternothyroid 
muscles prevent forward expansion, and direct the swelling into the superior 
mediastinum. For a long time the adenoma can rise with deglutition, and 
descend again through the thoracic inlet. Finally, 
because of increase in its size, it becomes imprisoned 
in the thorax. 

Clinical Features. — As a rule an intrathoracic 
goitre remains symptomless for years, and conse- 
quently it is exceptional for the patient to present 
before the meridian of life has been passed. 

Masked. — A goitre wholly within the thorax is 
frequently overlooked, and, when it becomes toxic, 
the symptoms to which it gives rise may be 
mistaken for asthma or heart disease. 

Karl Hurthle , 1860-1945. Professor of Physiology , Breslau. 



Fig. 719. — Intrathoracic 
goitre, showing the reason 
for the dyspnoea. ( After 

Prank Lahey.) 
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Dyspnoea and cough are the chief presenting symptoms. Oft-times dyspnoea 
is severe, and is associated with stridor , which is due to deviation and 
compression or kinking of the trachea. Particularly characteristic is nocturnal 
dyspnoea. The patient may complain that an attempt to sleep on one side, 
usually the right, produces such difficulty in breathing (fig. 719) that he 
always sleeps on the other side. 

Dysphagia is not uncommon. It is due to pressure on the oesophagus. 
It is seldom severe enough to be incapacitating. 

Hoarseness due to pressure on a recurrent laryngeal nerve, usually the left, 
occurs in approximately 10 per cent, of cases. 

Venous Engorgement . — As a retrosternal goitre enlarges, dilatation of the 
superficial thoracic veins over the upper part of the chest wall (fig. 720), 



Fig. 720.— Engorgement of the super- Fig. 721. — Retrosternal goitre causing 

ficial thoracic veins due to intrathoracic deviation and compression of the trachea, 

goitre. ( The late Professor Rendle Short , Bristol.) ( Professor Carl Krebs , Aarhus , Denmark .) 


due to pressure upon one or both innominate veins, is liable to occur. 
Occasionally venous obstruction gives rise to oedema of the face. 

Haemoptysis, unmixed with sputum and possibly copious, occasionally 
occurs, due to rupture of an engorged tracheal vein (Burgess). 

Radiography is particularly valuable as a means of displaying deviation 
and compression of the trachea (fig. 721). Owing to years of delay in 
diagnosis, calcification sometimes occurs in an intrathoracic goitre, 
rendering radiological diagnosis unquestionable. 

However, radiographs are usually of little value in differentiating a 
retrosternal goitre from a thymoma or other neoplasm of the mediastinum, 
a not infrequent problem. 

Radio-iodine studies with a Geiger counter may be helpful in distin- 
guishing an intrathoracic goitre from a mediastinal neoplasm, provided, of 
course, the retrosternal goitre possesses sufficient normal thyroid tissue to 
take up m I. 

Treatment. — On no account should treatment with antithyroid drugs 
or m I be even considered, as these cause the goitre to swell. Operative 
treatment is indicated in all cases giving rise to symptoms as soon as 
thyrotoxicosis, if present, is under control. Regional anaesthesia is par- 

Peter Burgess, Contemporary. Clinical Assistant Surgical Research , South Manchester Hospital Management 

Committee. 
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icularly desirable in this instance because of the danger of post-operative 
racheitis, and other pulmonary complications engendered by the passage of 
an endotracheal tube that may be difficult to introduce. When compared 
with that of a cervical goitre of corresponding size, removal of a large intra- 
thoradc goitre is hazardous. The risks are greater because of the location, 
the greater haemorrhage that may be difficult to control, and the resultant 
shock. Also the patients are usually older, and may have cardiovascular 
disease. 

Through a standard collar incision the tumour is approached as for subtotal 
thyroidectomy (p. 551). The blood supply of a retrosternal goitre comes from 
above. The first step, therefore, is to ligate and divide the middle thyroid veins ; the 
second, to ligate and divide the superior thyroid vessels. Usually, after the cervical 
portion of the goitre has been mobilised, the delivery and removal of the retrosternal 
extension presents no insuperable difficulty. When they can be found, the inferior 
thyroid arteries are ligated well away from the thyroid gland. Gentle traction is 
exerted on the lateral lobes. The isthmus of the thyroid is ^brought into view and 
divided between haemostats. By further gentle traction on ithe mobilised affected 
lobe, it is now possible to deliver the retrosternal portion Of the goitre on to the 
surface in the great majority of cases. Should it be necessary to aid delivery, it 
is safe to insert a finger below and behind the 
retrosternal extension (fig. 722). In a few in- 
stances when the tumour cannot be brought 
through the thoracic inlet, its upper part can be 
incised and enough of its interior removed piece- 
meal to render it small enough to be delivered and 
resected. Should there be considerable oozing 
from the cavity, it can be packed with absorbable 
gauze followed by ribbon gauze. In other circum- 
stances the wound is closed with drainage. When 
packing has been employed, it is removed after 
forty-eight hours. 

If the above technique is employed, splitting 
the sternum (fig. 747) in order to obtain access 
is rarely necessary. 

CARCINOMA OF THE THYROID 

Little is known about the pathogenesis of 
this relatively uncommon condition, which is 
three times commoner in women . 1 The pre- 
dominance in women rather suggests that the 
physiological cycle of hyperplasia-involution may play an important role. 
Experimental work in rats treated with thyroid-blocking agents suggests that 
one sequence of events is hyperplasia -> adenoma formation -> differentiated 
carcinoma undifferentiated carcinoma. Forty per cent, of patients with 
proven thyroid carcinoma have had a goitre for at least five years. 

Pathology. — Exact histological classification is difficult, when it is 
realised that a malignant thyroid may contain several types of malignant cell. 
Three main pathological varieties are recognised: 

1 In the Annual Report of Chief Medical Officer, Ministry of Health (1965). thyroid 
arcinoma accounted for 298 female and 86 male deaths. As a registered cause of death the 
icidence is approximately that of carcinoma of the tongue. 



Fig. 722. — A stage in the delivery 
of an intrathoracic goitre. 
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i. Papilliferous (35 per cent.) 1 occurs most frequently in young persons, 
even in children, a solitary nodule (adenoma) being the site of pre- 
dilection. Thirty per cent, show one or 
more intraglandular seedlings (fig. 723). 
Often, while the primary growth is still 
small, this variety of carcinoma metasta- 
sizes to the cervical lymph nodes, where it 
may remain localised for many years prior 
to further dissemination. Consequently 
this variety is relatively benign. 

2. Follicular (40 per cent.) usually arises 
in middle-aged persons, and is appreciably 
more malignant than the foregoing. Com- 
mencing as a circumscribed lesion macro- 
scopically indistinguishable from an aden- 
oma, or as a malignant change commencing 
in a nodule of a multinodular goitre, in- 
vasion occurs into and through the capsule, whence local spread is charac- 
teristically into the venules, where clumps of growth can often be seen 
microscopically in the lumen. This explains why this neoplasm metastasises 
via the blood-stream to bones and the lungs (see treatment). 

3. Anaplastic (25 per cent.) occurs mainly in elderly people. Unlike 
other varieties, this tumour commonly arises in a normal thyroid gland. It 
spreads by direct extension and invasion on a broad front, and metastasises 
early to the cervical and mediastinal lymph nodes and the viscera. These 
growths consist for the most part of sheets of undifferentiated cells, either 
spheroidal, cuboidal, polygonal, or spindle-shaped. Some show consider- 
able pleomorphism. Those exhibiting multinuclear giant cells are de- 
vastatingly malignant. 


Fig. 723. — Papilliferous carcinoma 
of the thyroid, showing an intra- 
glandular seedling. This specimen 
demonstrates how necessary it is to 
remove the whole lobe, if not the 
whole gland. (F. F. Rundle, F.R.C.S., 
Sydney* Australia .) 


4. Rare forms of thyroid cancer are the amyloiditic and the medullary types. 

Carcinoma of the Thyroid Resulting from Radiotherapy . — A considerable increase in 
the number of cases of carcinoma of die thyroid, often, but not necessarily, papilliferous 
in type, appearing under the age of eighteen is undoubtedly in part due to a wave of 
enthusiasm for radiotherapy for the treatment of tuberculous cervical adenitis, en- 
largements of the thymus, and even enlarged tonsils, that perhaps reached its 
zenith a decade or so ago. In many series of cases of carcinoma of the thyroid 
occurring in children no less than 50 per cent, had received X-ray treatment for one 
or other of the conditions listed. 


Clinical Types. — 1. Solitary nodule. 2. Local metastasis (lateral 
aberrant thyroid). 3. Metastatic disease with or without a goitre. 4. Histo- 
logical surprise. 5. Obvious anaplastic carcinoma. 

1. Solitary Nodule. — The profession is becoming more carcinoma- 
conscious with regard to localised swellings of the thyroid. A solitary 
nodule (adenoma) is looked upon with suspicion, especially when it occurs 
in a male (such nodules are relatively more often carcinomatous in the male). 


1 For an unknown reason papilliferous carcinoma is becoming more common, and in some 
series it heads the list. 
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Likewise a similar swelling in childhood or youth is a potential source of 
malignancy; indeed, 33 per cent, of such nodules are carcino mat ous (Pem- 
berton). It is coming to be recognised that the doctrine ‘No removal 
unless symptoms ’ is a very dangerous one (fig. 724), and the practitioner is 
exhorted to exercise the same vigilance in urging 
the removal and histological examination in the 
case of these swellings as he has been taught to 
do in the case of a lump in the breast. The 
target is to recognise carcinoma of the thyroid 
early or even in its premalignant state, when a 
cure can be anticipated. Doubtless a great im- 
provement in results will accrue if and when 
this principle is accepted generally. 

In cases where the thyroid is enlarged, and 
there is one area more indurated than the re- 
mainder of the gland, particularly when the major 
enlargement is not of long duration, malignancy 
should be assumed (Cattell). Fixation of 

the gland (when not due to thyroiditis) causing tJthyrofd'^comm^d 
limitation of movements on deglutition, is an in an adenoma of many years’ 
unfavourable sign. Hoarseness usually denotes I Pro f euor 

a fairly advanced stage. 

2. Local Metastasis as a First Symptom. — Sometimes the patient pre- 
sents with enlarged lymph nodes, usually unilateral, and possibly the primary 
growth in the thyroid is so small that it is impalpable. (See Lateral 
Aberrant Thyroid, p. 566.) Biopsy is then the only method of arriving 
at the correct diagnosis. 

3. Metastatic Disease with or without a Goitre. — It is not very un- 

usual for a patient with a carcinoma of the thyroid to present on account of a 
tumour of a bone (fig. 725) or a pathological fracture thereof. Quite often 
the primary in the thyroid is overlooked through forgetting the diagnostic rule 
Always examine the thyroid, breasts, kidneys and prostate, 

and think of the bronchi when con- 
fronted with a case of this kind. 

As a rule, such a metastasis is 
apparently solitary, osteolytic, in- 
tensely vascular, may pulsate, and 
frequently gives rise to great pain. 

Occasionally metastases of a car- 
cinoma of the thyroid (fig. 726) 
exhibit sufficient secretory activity 

Fig. 725.— Metas- to P roduce hyperthyroidism ; 

tasis in the left par- often they contain enough fimc- 

fetal bone from a tional thvroid tissue to enable them Fig. 72 6. —Metastasis 
carcinoma of the HOnai tnyroia tissue to enaoic mem f ro m a carcinoma of the 

thyroid. (Mm, to be identified by a tracer dose of thyroid in a humerus. 

A, K, Toufeea, Lahore, j- . (Dr. S. Devadatta, Vellore, 

i'akistanX ’ radlO-lOdine. South India.) 


Fig. 725. — Metas- 
tasis in the left par- 
ietal bone from a 
carcinoma of the 
thyroid. c Professor 
A. K. Tottfeeg, Lahore, 
Pakistan.) 


FiG.726 . — Metastasis 
from a carcinoma of the 
thyroid in a humerus. 
(Dr. S. Devadatta , Vellore , 
South India.) 
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4. Histological Surprise (e.g. Carcinoma Secondary to Multinodular 
Goitre . — As a rule the patient has had an irregular enlargement of the thyroid 

for over twenty years. She seeks advice because 
of recent progressive increase in the size of the 
swelling (fig. 727) not infrequently accompanied by 
dyspnoea or dysphagia, 
and occasionally by 
pain. Often, however, 
it is impossible to 
diagnose a malignant 
change in these grossly 

Fig. 727. — Carcinoma Regular goitres until 
that originated in a multi- they have been subjected 
nodular goitre. t0 histological scrutiny. 

5. Obvious Anaplastic Carcinoma. — It is 
seldom that there is difficulty in diagnosing an 
anaplastic tumour of the thyroid, for it is hard, 
fixed, bulging (fig. 728), and usually associated 
with pressure symptoms of recent origin. One- 
third of these patients have unilateral vocal cord 
paralysis when they first present (Taylor). 

Stump Recurrence after Operations for Carcinoma of the Thyroid. — 

Generally a stump recurrence must be regarded as a surgeon’s failure ; there has been 
insufficiently wide extirpation of the gland, or the surgeon has shrunk from the risk 
of injuring the recurrent laryngeal nerves and parathyroids, or carcinoma was un- 
suspected and histological examination of the specimen was not undertaken. The 
frequency of local recurrence after operation for papillary carcinoma is high. From 
a radio-therapeutic clinic Windeyer reported that a quarter of the patients were re- 
ferred because of local recurrence after previous operation for papillary carcinoma. 
The interval between the operation and recurrence sometimes is a matter of years. 



Fig. 728. — Anaplastic car- 
cinoma of the thyroid. Stony 
hard neoplasm implicating right 
sternomastoid. Four months’ 
history. 



TREATMENT OF CARCINOMA OF THE THYROID 

Operation. — In all instances where carcinoma is even a remote possi- 
bility, resection of the lump with a wide margin of healthy thyroid tissue 
should be followed by an immediate frozen section and pathological report, 
in the same way as doubtful lumps of the breast are examined. When there 
are no facilities for this procedure, or the pathological report is equivocal, 
paraffin sections should be available in forty-eight hours. In event of 
carcinoma being found as the result of the second method of histological 
examination, the only safe course is to re-operate forthwith before adhesions 
make the venture hazardous. The principles in operating for carcinoma of 
the thyroid are as follows : 

No Palpable Cervical Metastases . — Total extracapsular thyroidectomy, 
with preservation of as much extracapsular parathyroid tissue as possible, is 
performed. When the pretracheal muscles are implicated, they should be 
excised, together with the thyroid. Total removal of the thyroid is only 
practicable if preservation of the recurrent laryngeal nerve is feasible. 


Seltuyn Francis Taylor, Contemporary . Dean , Royal Postgraduate Medical School , London . 
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Heroic operations for advanced growths gain no advantage and only cause 
more suffering. 

In cases of papillary carcinoma bilateral dissection of the lymph nodes and 
adjacent tissues is carried out as far laterally as the carotid sheath. 1 * * * * 

When the growth is of the follicular type the internal jugular vein may be 
resected on the side of the growth, being ligated at the outset, so as to 
diminish the risk of neoplastic embolus (p. 133). 

Palpable and Mobile Cervical Metastases. — In addition to total thyroidect- 
omy, block dissection of the neck (p. 535) may be performed on the side 
affected, including the pretracheal muscles but sparing the submaxillary 
triangles, which are never implicated. 

Radio-Iodine Treatment. — Radio-iodine treatment is thfc method of choice only 
if a thyroid neoplasm takes up radio-iodine. Follicular carcinoma concentrates 
iodine better than any of the other neoplasms, but not so efficiently as normal thyroid 
tissue. A test dose is given (ioo^c. — larger than a diagnostic tracer dose, p. 539), 
and a whole body scan is performed at six and twenty-four hours. In this way the 
presence of metastases will be detected. Should the metastasis take up 13 T, a total 
thyroidectomy is the next step. Six weeks after operation, by which time the patient 
is developing myxoedema and the output of TSH by the pituitary is high (p. 538), 
a large ablation dose of 131 1 is given (at least 100 me.). The ablation dose may be 
repeated after a few months, and in the interim the patient is maintained on L-thyrox- 
me in adequate dosage. 

Great care must be taken in the handling of the patient’s excreta and bedclothing, 
because of the high radioactivity. The code of practice for safety in the use of radio- 
active substances must always be strictly enforced. 

Untoward Reactions. — A few patients suffer from irradiation sickness (fatigue, 
headache, loss of appetite, and vomiting). Irradiation parotitis, including dryness 
of the mouth (consequent upon diminished secretion of the salivary glands which 
always concentrate radio-iodine), painful swelling of the thyroid, if present, and of the 
metastases, and the rheumatic pains referred to on p. 546 are rather frequent. 

Deep X-ray Treatment. — Anaplastic growths (which do not take up radio- 
iodine for that treatment) often show a good initial response but early recurrence is 
almost inevitable. So-called prophylactic irradiation has no general place after an 
operation for malignant disease of the thyroid (Windcyer). The trachea and 
pharyngooesophagus always receive a heavy dose, causing great and prolonged dis- 
comfort. Should the X-rays be directed on a recently healed operation wound, 
breaking down with discharge of suture material is likely to occur. 

Thyroxine. — The administration of L-thyroxine, just short of clinical toxicity, 
depresses the pituitary thyrotropic hormone (p. 538)3 and, in some cases, may dis- 
courage recurrences. 

SECONDARY NEOPLASMS OF THE THYROID 

The most common primary neoplasms to produce secondaries in the thyroid gland 
are: hypernephroma, carcinoma of the colon, rectum, breast and lung, and tumours 

of the lymphatic system. . . 

In suspected cases, and when there is no evidence of secondary deposits in other 
organs, thyroidectomy is recommended, not only to prove the diagnosis but to prevent 
the inevitable infiltration and progressive obstruction of the trachea and oesophagus. 
Palliative X-ray therapy may be indicated, especially in inoperable cases, and terminal 
tracheostomy is occasionally necessary. 

PRIMARY RETICULOSARCOMA OF THE THYROID 

The existence of this uncommon condition has been established only in recent 

cars and its differentiation from the small-celled anaplastic carcinoma is difficult. 

1 McClintock advises that the sternum be split, to enable en bloc excision of the lymphatic 

'■eld in the superior mediastinum. 

•A« C. McClintock, Contemporary. Associate Clinical Professor of Surgery, Albany Medical College, Albany, New 

■ Brian Wellingham Winder, Contemporary. Dean of the Faculty of Medicine and Professor of Radiology 

University of London ( Middlesex Hospital). 
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There are no distinctive diagnostic features and a clinical diagnosis is extremely 
difficult to make. The pathological types are as set out on p. 155. 

Treatment. — The diagnosis is made after routine thyroidectomy. All cases 
should have a course of X-ray therapy as reticulosarcoma is a very radio-sensitive 
tumour, and the field of irradiation should include the thyroid gland, the lower 
cervical lymph chains, and the superior mediastinum. 

THYROIDITIS 

Hashimoto’s Disease (Struma Lymphomatosa, Lymphadenoid 
Goitre). — Hashimoto’s disease is not an inflammation. It is an auto- 
immune disease, the nature of which and the role of antibodies in its produc- 
tion was defined by Roitt and Doniach in 1956. 

Pathology. — Macroscopically the colour of the thyroid is pale pink rang- 
ing to yellowish white, according to the amount of fibrosis present. In early 

cases it gives the impression of being 
semi-translucent. Microscopically, no 
normal thyroid tissue is present. 
Throughout the gland lymphoid fol- 
licles and lymphoid cells abound (fig. 
729 ). 

Clinical Features. — The disease 
nearly always affects females (often 
middle-aged), and frequently produces 
no symptoms until hypothyroidism 
appears. The goitre may be diffuse, 
but one lobe, the isthmus, or the 
pyramidal lobe may be predominant. 
The gland feels firm, like india- 
rubber, and usually is not tender. The 
surface is often irregular (bosselated). 

Investigations. — The diagnosis is 
confirmed by demonstrating the pre- 
sence of thyroid antibodies in the 
serum. The most sensitive test is the tanned red cell agglutination titre test 
(TRCT), as a result of which titre values up to one in five million may be 
found. If both the TRCT and a complement fixation test are used in con- 
junction, 90 per cent, of the cases will be diagnosed. 

The radio-iodine neck uptake may be normal, raised, or low, and is of no 
actual diagnostic value; it will, however indicate the extent of the thyroid 
reserve, for as the auto-immune process destroys the gland, the reserve falls 
to zero. This is mirrored by the neck uptake of radio-iodine falling from a 
hyperfunctioning range (during the period when there is regeneration of un- 
affected thyroid tissue) to zero. The process takes many years. The 
chemical PBI (p. 539) is normal until this last stage is reached, when it falls 
to a hypothyroid level. 

Treatment. — When the diagnosis is certain the only treatment indicated 
is an adequate dose of thyroid hormone and careful follow-up. 

Operation . — In cases where the diagnosis is in doubt, where there are 



Fig. 729. — Hashimoto’s disease 
(struma lymphomatosa). x ioo. In- 
tense lymphocytic-plasma cell infiltra- 
tion, acinar destruction, and fibrosis. 
Compare with the normal histology 

(fig. 700 ). (Dr. Bernard Fox , London.) 


THYROID GLAND AND THYROGLOSSAL TRACT 


565 

pressure symptoms, or when there is no response to treatment and the possi- 
bility of carcinoma cannot be ruled out, a partial excision-biopsy, subtotal or 
total thyroidectomy is the correct course. 

Complications and other Features. — Carcinoma develops, usually papillary 
and of low malignancy, in 10 per cent, of cases. Occasionally reticulosarcoma and 
lymphosarcoma occur. Hurtle-cell adenoma (p. 557) is found with greater fre- 
quency than in other varieties of goitre. Luxton, in a series of thirty-five cases 
found that seven had Paget’s disease of bone (p. 246), and in one-quarter of the cases 
the liver and spleen were enlarged. Finally there may be association with gastric 
antibodies and pernicious anaemia, and also Addison’s disease (p. 578). 

Riedel’s Thyroiditis (Struma Fibrosa). — A rare disease of obscure aetiology, 
though recent evidence shows that the thyroid involvement Is but one manifestation 
of a widespread collagen disorder, the main feature of which is extensive and severe 
perivascular fibrosis. The goitre, which may enlarge very rapidly, is very firm and 
may be tender. It becomes adherent to the surrounding structures (suggesting a 
carcinoma), and it may cause obstructive symptoms due to the severe degree of fibrosis. 
Associated with the thyroid enlargement there may be , retroperitoneal fibrosis 
(Chap. 45) and peripheral vascular deficiency. 

Investigations show a raised E.S.R. absence of thyroid Inti-bodies, and a non- 
functioning goitre in respect of radio-iodine uptake. 

Operation . — The diagnosis is confirmed by biopsy — excision of the affected lobe 
and adherent muscles. This procedure also relieves obstructive symptoms if 
present. Should there be any question of difficulty, especially where the recurrent 
laryngeal nerve is concerned, discretion is the better part of valour, and having 
removed an adequate portion for histology, the wound should be closed with drainage. 

Acute and subacute thyroiditis (de Quervain’s disease) is a rare condition 
characterised by sore throat and pain on swallowing due to the small tender goitre. 
There is a fever and a raised E.S.R. A mild degree of thyrotoxocosis usually co- 
exists due to the release of thyroid hormones as a result of the inflammatory reaction. 

Investigations (p. 538) show a raised B.M.R. and chemical PBI, but a low or absent 
radio-iodine uptake. The main differential diagnosis is from a subacute form of 
Hashimoto’s disease, which is distinguished by the presence of thyroid antibodies, 
not seen in de Quervain’s disease. Treatment . — The disease responds very well to 
prednisone 10 mg. 6-hourly, and remits within a few weeks. 


ECTOPIC THYROID AND ANOMALIES OF THE 
THYROGLOSSAL TRACT 


Ectopic and Aberrant Thyroid Tissue. — The whole thyroid gland may be 
situated in some part of the thyroglossal tract, in which case the third and fourth 
rings of the trachea, which are normally covered by the isthmus can be palpated 
easily. 


Lingual thyroid is the most common of these rare 
abnormalities. This variety of ectopic thyroid gland 
gives rise to a rounded swelling at the back of the 
tongue beneath the foramen caecum (fig. 730), and pro- 
duces dysphagia, impairment of speech, and occasion- 
ally compromises the airway. In about 10 per cent, 
of cases removal of a lingual thyroid is followed by 
myxoedema, for the abnormally situated gland is the 
only thyroid tissue present. 

Median (Thyroglossal) Ectopic Thyroid. — In the 
case of an ectopic thyroid situated in the upper two- 
thirds of the neck (fig. 731 B), the swelling it causes is 
usually mistaken for a thyroglossal cyst (p. 566), which 
is much more common. When performing an operation 
f or a supposed thyroglossal cyst, if the swelling is found 
o be solid and composed of thyroid substance, a little 
>f the thyroid tissue should be spared in order to 
prevent myxoedema. This type of ectopic thyroid is 
'ften the only thyroid tissue present. 
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Intrathoracic aberrant thyroid (fig. 731 C), should 
it become diseased* is a precursor of a complete intra- 
thoracic goitre (p. 557). 

* Lateral aberrant thyroid ’ is an inaccurate and 
disastrous diagnosis. Over and over again* what was 
considered to be a lateral aberrant thyroid (often bol- 
stered by a histological examination) is a metastasis in 
a cervical lymph node from a small occult and un- 
suspected primary carcinoma of the thyroid gland. There 
is no evidence developmentally that aberrant thyroid 
tissue ever occurs in a lateral position (Willis). It there- 
fore becomes necessary to perform complete thvroid- 
ectomy, together with removal of the affected lymph 
nodes, in every case where lateral aberrant thyroid tissue 
is discovered. 

Struma ovarii does not belong to the develop- 
mental anomalies of the thyroid ; rather it is an anomaly 
of foetal tissue as a whole — a teratoma. The misplaced 
thyroid tissue in the ovary can function and maintain euthyroidism, if not hyper- 
thyroidism ; it can also undergo non-toxic nodular changes, as well as malignant 
degeneration with metastascs. Thyrotoxicosis due to struma ovarii should be sus- 
pected if there is no 181 I uptake in the week and a high 48-hour PBI 131 (p. 539). 



Fig. 731. — Ectopic and 
aberrant thyroids. A and 
B are ectopic thyroids, C 
intrathoracic aberrant 
thyroid (nearly always ac- 
quired). 


ANOMALIES OF THE THYROGLOSSAL TRACT 

Thyroglossal cyst may present in any part of the thyroglossal tract 
(fig. 732). The common situations, in order of frequency, are beneath the hyoid 


Fig. 732. — Possible sites of a thyro- 
glossal cyst : (1) Beneath the foramen 
caecum. (2) In the floor of the mouth. 
(3) Suprahyoid. (4) Subhyoid. (5) On 
the thyroid cartilage. (6) At the level of 
the cricoid cartilage. 


(fig. 733), in the region of the thyroid cartilage (fig. 734), and above the hyoid 
bone (fig. 735). Such a cyst occupies the middle line, except in the region 
of the thyroid cartilage, where the thyroglossal tract is pushed to one side, 
usually to the left. 

Thyroglossal cysts are the seat of recurrent attacks of inflam mation 




Fig. 733. — Subhyoid Fig. 734. — Thyroglossal Fig. 735. — Suprahyoid 

thyroglossal cyst. The cyst in relation to the thyroglossal cyst, 

commonest variety. thyroid cartilage. 


Rupert Allan Willis , Contemporary . Research Fellow in Pathology , University of Leeds, 
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(fig. 736), due to the fact that the wall contains nodules of lymphatic tissue, 
which communicate by lymphatics with the lymph nodes of the neck. When 

inflamed they are often mistaken for abscesses and 
incised, which is one way in which a thyroglossal 
fistula arises. 

Thyroglossal fistula is never congenital and it 

follows inadequate extirpation or incision of a 

thyroglossal cyst. Long- ,, 

standing fistulas are inclined j! 

to be situated low down in A. * 4 r 

the neck, and fig. 737 shows m 

an example that had been I ' J 1 

present for twenty years. $ Ipy 

The hood of skin, with its ^ * j 

Fig. 736.— inflamed thyro- concavity downwards (dud ^ , , 

glossal cyst. _ ' . , FlG. 737.— A long- 

tO Uneven rates of growth standing thyroglossal 

of the neck as a whole and that of the thyroglossal The semilunar 

tract), is characteristic. A thyroglossal fistula is lined ° 18 c aracten8tic - 

by columnar epithelium, discharges mucus, and is the seat of recurrent 

attacks of inflammation. 

Treatment of a thyroglossal cyst and a thyroglossal fistula is essentially the 
same. Every vestige of the thyroglossal tract must be removed right up to the 
foramen caecum, otherwise a discharging fistula is almost inevitable. Because 
of difficulty in defining the tract in the region of the hyoid bone, the centre 

of this bone is resected in the course 
of the dissection (Sistrunk’s operation) 
(fig. 738). Before embarking upon 
the removal of a supposed thyro- 
glossal cyst, it is well to make sure 
that there is a thyroid gland present in 
the normal position, for the swelling 
in question may be an ectopic thyroid 
(p. 565). 

Fig. 738. — Complete extirpation of the thyro- 
glossal tract. A portion of the body of the 

J hyoid bone has been removed, and the dissection 
is proceeding towards the foramen caecum. 

Walter E, Sistrunk , 1880-1923. Surgeon , Mayo Clinic, Rochester , U.S.A. 
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CHAPTER 25 

THE PARATHYROID GLANDS, THE THYMUS, AND 
THE ADRENAL GLANDS 


THE PARATHYROID GLANDS 


Anatomy and Physiology. — Like man, most animals have four parathyroid 
glands, except the rat, which has two. These small glands, oval in shape, each about 
0-5-1 cm. in size are arranged in pairs. They are pink in the young, coffee-brown to 
reddish-yellow at puberty, and from puberty onwards varying shades of yellow, 
depending upon the amount of fat deposition. The superior pair are developed from 
the fourth pharyngeal pouches while, paradoxically, the 
a inferior pair arise (together with the thymus) from the third 

vfl y-v pharyngeal pouches (footnote p. 537), and migrate caudally. 

m / \ SUPERIOR The blood supply of both sets of glands comes from the 

mf V. PARATHYROID inferior thyroid artery. 

ml Qr\ The parathyroid glands are situated outside the thyroid 

mf \ capsule, although occasionally a superior parathyroid lies 

ml 1 inferior deeply within a furrow of the thyroid gland. In 8 per cent. 

HI ^ ^{parathyroid of subtotal thyroidectomies a portion of parathyroid tissue is 
MxAQ^^T^Posit.^n 2T found within the extirpated specimen. The inferior pair is 
B«iow Arter inconstant in position (a) in relation to the inferior thyroid 

Mill (^ositionTf artery (fig. 739), (b) because they may be found in the 

™ superior and posterior mediastinum (fig. 741). 

Histology. — Each gland is composed of (1) principal 
(basophilic) cells; (2) water-clear cells; (3) oxyphilic cells. 
The last variety increases with age. 

Function. — The parathyroids produce parathormone, a 
polypeptide with a molecular weight of 8600 (Rasmussen) 
which controls the intra- and extracellular disposition of 
calcium. Bone and kidney are the chief target organs; 
calcium and phosphate are mobilised from bone by direct 
action ; phosphate is excreted by the kidneys because of depressed tubular reabsorption 
or by increased phosphate secretion. There is a reciprocity between phosphates and 
calcium. In hyperparathyroidism there is phosphaturia, a rise in the serum calcium 
(removed from the bone-storehouse), and then a rise in the urine calcium. 

Calcitonin (Copp) may be the second parathyroid hormone, though it is also known 
as Thyrocalcitonin as it has been extracted from thyroid venous blood. It lowers 
the serum calcium and effects calcium storage in bones ; quite the opposite action to 
parathormone. 

Blood Chemistry. — The normal serum calcium level is 4*5 to 5*5 mEq. per litre 
(9 to 1 1 mg. per 100 ml.). Serum phosphorus levels should bei-8 to 2*7 mEq. per litre 
(3 to 4*5 mg. per 100 ml.). The product of Ca x P is held at about 40. Levels are 
slightly higher in children. 

HYPOPARATHYROIDISM 


Fig. 739. — Posterior 
view of the left lobe of 
the thyroid, depicting 
the typical locations 
of parathyroid glands. 

(Afur the late Sir James 
Walton .) 


Parathyroid tetany is a rare complication of thyroidectomy (i per cent.) 
which occurs most frequently from one to five days after operation, but 
occasionally mild forms are not recognised for several weeks. Partial para- 
thyroid deficiency occurs after 7 to 10 per cent of thyroidectomy patients. In 
50 per cent, of cases in which parathyroid tetany occurs, two or more para- 
thyroids are found embedded in the specimen removed; in the remainder it 
is assumed that the glands are deprived of their blood supply at operation. 


Howard Rasmussen, Contemporary. The Rockefeller Institute, New York ? U.S.A. 

Douglas Harold Copp, Contemporary. Professor of Physiology , University of British Columbia, Vancouver , B.C. 
Canada. 
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Clinical Features. — The first symptoms are tingling and numbness of 
the lips, nose, and the extremities, sometimes accompanied by circum-oral 
pallor. The serum calcium is below normal levels. 

Chvostek’s Sign. — With a percussion hammer gently tap the seventh nerve as it 
courses in front of the external auditory meatus. In tetany, the tapping of the hyper- 
excitable nerve provokes a brisk muscular twitch on the same side of the face. 

Trousseau's Sign . — A pneumatic tourniquet is placed around the arm, and the pres- 
sure is raised to 200 mm.Hg. If tetany is present, typical contractions of the hand are 
seen within three to five minutes. The fingers are extended, except at the metacarpo- 
phalangeal joints, and the thumb adducted to produce the ‘ obstet- 
rician’s hand ’ (fig. 740). 

In severe cases painful cramp of the hands, feet, and in- 
deed any of the muscles of the body occurs. Strong ad- 
duction of the thumbs is almost always present, and this, 
coupled with plantar-flexion of the feet, constitutes the so- 
called carpo-pedal spasm which typifies parathyroid tetany. 

Generalised fits may occur. Occasionally spasm of the 
muscles of respiration results in severe dyspnoea, and the 
patient is not only in great pain, but is in mortal dread of suffocation. Blurring 
of vision due to spasm of the intra-ocular muscles is common ; even if the 
symptoms are mild, cataracts due to prolonged hypocalcaemia are a frequent 
late complication of the condition. 

Differential Diagnosis. — Tetany, a state of neuromotor excitability dependent 
upon hypocalcscmia, also occurs occasionally (a) in the new-born idiopathically, (f>) 
in adults with long-continued vomiting due to pyloric obstruction, (c) rarely after 
operations upon the stomach, or (d') as a late complication of hypertrophic pyloric 
stenosis or diarrhoea and vomiting of infants. Tetany in all these conditions, unlike 
that of hypoparathyroidism, is due to alkalosis, consequent upon loss of hydrochloric 
acid from the stomach. 

The symptoms of hypoparathyroidism may bear a remarkable resemblance to 
epilepsy, and the former condition should be considered in idiopathic convulsions. 

Treatment. — Prophylactic Treatment. — When a parathyroid gland is 
excised inadvertently during subtotal thyroidectomy for a benign condition, 
the gland should be separated from the extirpated thyroid tissue and em- 
bedded in a stemomastoid muscle. The graft survives only a short time, 
but it may tide the patient over a critical period. 

Immediate treatment of parathyroid tetany is to inject io to 20 ml. of a 
10 per cent, solution of calcium gluconate intravenously. The injection 
should be made slowly, and it causes almost immediate relaxation of the 
spasms. A few minutes after the intravenous injection a similar injection of 
calcium gluconate is given intramuscularly, to give a more prolonged effect. 

When spasms make intravenous injection difficult, 5 to 10 ml. of 
Paraldehyde can be injected intramuscularly twenty minutes before the 
ntravenous injection of calcium. ,In an unusually severe case it is neces- 
ary to repeat the injections until satisfactory control of the spasm has been 
btained. If the patient can swallow, soluble calcium aspirin in doses of 
0 G is effective in mild cases. 

antistk Ckvottek, 183S-1884. Physician , Josef sakademie , Vienna, 
rmand Trousseau, 7801-1867. Physician, lltiel Dieu, Paris. 



Fig. 740. — 
The ‘ obstetri- 
cian’s hand ’ 
seen in parathy- 
roid tetany. 
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Maintenance treatment 

1. Vitamin D 2 ( Calciferol ) and Oral Calcium. — These substances are the mainstay 
of treatment in doses of 50,000 to 200,000 units of calciferol, calcium lactate or soluble 
calcium aspirin. Serum calcium estimations will be required at intervals. In 
addition to vitamin D 2 and calcium, it is most important to place the patient on a low 
phosphorus-containing diet. The intake of fish, relatively high in phosphorus, 
should be limited. 

After a varying time, some patients become completely insensitive to calciferol, 
and reliance must be placed on calcium lactate or calcium aspirin. 

2. Parathyroid Extract (parathormone). — Parathyroid extract has the disadvantages 
that it is expensive, it must be given by injection, and it loses its effect after a few weeks 
or months. Thirty units arc given intramuscularly twice daily. While treatment is 
in progress, either a diet rich in calcium is given, or eight grammes of calcium lactate 
is added to the diet. 

Precautions to be taken in all Forms of Treatment of Parathyroid Tetany. 

— Control of the treatment by serial calcium estimations of the blood is important be- 
cause hypercalcaemia can give rise to calcification, renal damage, and toxaemia cul- 
minating in coma and death. Fortunately, in over half the cases the tetany disappears 
spontaneously in about a month. In a few cases it is found that treatment can be 
dispensed with after a longer period, but in the remainder it must be continued in- 
definitely. A mother should not suckle her child, as this causes loss of calcium in the 
milk. 

HYPERPARATHYROIDISM 

Hyperparathyroidism can result from an adenoma (rarely a carcinoma) of 
one, exceptionally of two, parathyroids, or, on much rarer occasions, from 
primary hyperplasia of all. 

A parathyroid adenoma is a small, well-encapsulated tumour 2 to 
4 cm. diameter, dark red in early cases, yellow in those of some 
standing. An inferior parathyroid gland has been the seat of this neoplasm 
in 80 per cent, of the reported cases. In 20 per cent, of cases the neo- 
plasm occupies an aberrant position, viz. in the 
mediastinum, within the thyroid gland, and behind the 
(Esophagus, in that order (fig. 741). In structure the 
neoplasm closely resembles normal parathyroid tissue. 
\\ The sex incidence of the neoplasm is three females to 
A one male. 

'A Parathyroid hyperplasia presents a characteristic 
' histological picture — a large proportion of water-clear 

cells. There is considerable enlargement of all the 

Fig. 741— A para- parathyroid glands (2 to 4 cm.). 

thyroid adenoma may Clinical Features. — Hyperparathyroidism comes 
be situated in any part . r 

of the area shaded in many guises 

yellow. Ectopic posi- . . , _ . 

tions are explained by l. Osteitis fibrosa cystica (von Recklinghausen s disease; 
(1) embryological (p. 248). 

migration or (2) 2. The so-called ‘ brown tumour ’ of hyperparathyroidism, 

thoracic suction. (.Afar particularly of the mandible and maxilla (a variety of ‘ giant- 
w. F. RUnhoff Jm.) cell tumour * of bone). 

3. Urinary calculi. While hyperparathyroidism is respon- 
sible for only 5 per cent., investigations into the possibility of this condition should be 
undertaken in all cases of renal calculi. More cases of hyperparathyroidism are dis- 
covered in this way than all the others put together (Albright). Nephrocalcinosis, 
radiologically demonstrable as calcified streaks in the line of the tubules, is charac- 
teristic. 

puller Albright, Contemporary. Formerly Physician , Massachusetts General Hospital, Boston , Mass., U.S.A. 
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4. Diagnostic problems — patients with nausea, vomiting, anorexia and weakness. 

5. Peptic ulceration is a not uncommon complication of hyperparathyroidism, 
occurring in 15 per cent, of cases. The only characteristic symptom is that the p ain 
is made worse by alkalis. Fatal haematemesis is relatively frequent. 

6. The ‘ arthritic ’ presentation — simple osteoarthritic effusion into one or more joints. 

7. Renal rickets and renal dwarfism , and other types of renal osteodystrophy. In 
these conditions the associated parathyroid hyperplasia is secondary to the renal 
condition. 

8. Steatorrhcea from any cause, e.g. fibrocystic disease of the pancreas, with its 
loss of calcium from the alimentary canal in the form of soaps may, by reason of low 
blood calcium and the body’s call to raise the low calcium level, provoke secondary 
parathyroid hyperplasia. 

In most cases symptoms have been present for two or more 
years before the correct diagnosis is made and confirmed. 

The average age of the patients at the time of establishing the 
diagnosis is forty-four. As it is usually impossible to detect a 
parathyroid tumour by palpation (if a lump is felt it *is fre- 
quently a coincident thyroid adenoma), and as such a tumour 
is rarely sufficiently dense to cast a shadow on radiological 
examination, and as there are no local signs in the case of 
parathyroid hyperplasia, the only methods of confirming a 
possible diagnosis of hyperparathyroidism are by: 

Radiographic Skeletal Changes. — The most character- 
istic X-ray finding is subperiosteal resorption of bone, best 
seen in the middle phalanges ; this change is often accom- 
panied by reabsorbtion of the tufts of the terminal phalanges 
(fig. 742). These changes are also well seen in the lamina dura 
of the tooth sockets. The bones show small clear cystic spaces and the skull 
may have a characteristic homogenous ‘ground-glass’ or granular pattern of 
decreased density. There may be soft tissue metastatic calcification. 

Biochemical Investigations. — These show : 

1. An increased excretion of phosphorus in the urine. 

2. An increased excretion of calcium in the urine. 

3. Elevation of serum calcium above the normal 9 to 1 1 to as much as 20 mg. 
or more per 100 ml. Repeated estimations are necessary to confirm the 
raised serum level. 

4. Diminution of serum phosphorus below 3 mg. per 100 ml. (reliable 
when renal function is good). 

5. A raised serum alkalin e phosphatase when there is bone involvement. 

6. The Sulkowitch Test. — The patient is given a diet containing 125 mg. 
of calcium daily for three days. The test is positive when more than 200 
mg. of calcium per day is excreted in the urine. In normal individuals less 
than 100 mg. is excreted under these conditions. 

Treatment. — The only curative treatmentis parathyroidectomy. 

Parathyroidectomy. — The patient takes 4 gm. (60 grains) of calcium lactate and 

0,000 units of calciferol, together with 1 litre (2 pints) of milk daily for three days 

efore the operation, and for six months afterwards.. The thyroid gland is ex- 

osed as for thyroidectomy (p. 551), and the parathyroid tumour is sought by sight 

irih Wolf Sulkowitch . Contemporary. Physician, Massachusetts General Hospital, Boston, Mass., U.S.A. 



Fig. 742. — 
Reabsorbtion 
of the tuft of 
a terminal 
phalanx. (D. 
R. Davies , 
F.R C.S,» Lon- 
don.) 
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and touch. If it is not soon apparent, the superior 
pole is mobilised by ligating and dividing the superior 
thyroid vessels first on one side and then, if necessary, 
on the other. If a parathyroid tumour is found (fig. 
743), it is dissected out or, should it be buried in 
thyroid tissue, the lateral lobe of the thyroid in which 
it is embedded is resected : this completed, the opera- 
tor must not rest content. It is essential to continue 
a systematic search, because sometimes more than one 
parathyroid is the seat of an adenoma. When a para - 
thyroid tumour is not founds and all or several of the 
parathyroid glands are larger than normal, parathy- 
roid hyperplasia must be assumed, for should a 
hidden parathyroid tumour be present, the other 
parathyroids would be not larger but smaller than 
normal (from disuse atrophy). If hyperplasia 
seems assured, three, or even three and a half, of the glands should be excised. 

When the parathyroids appear normal, or smaller than would be expected, and an 
ectopic parathyroid tumour cannot be located by palpation and blunt dissection in the 
region of the cervical oesophagus, the sternum is split and the tumour is sought in the 
anterior mediastinum, removing the thymus if necessary (p. 574). After parathy- 
roidectomy for adenoma, tetany is not uncommon, and precautions must be taken by 
giving calcium and parathormone (p. 570), until the remaining parathyroids recom- 
mence to function. Frequent serum calcium estimations should be performed. 

Prognosis. — When a parathyroid tumour is found and removed in the compara- 
tively early stages of the disease, the outcome is often striking. Skeletal decalcifica- 
tion, if present, gives place to recalcification ; a ‘ brown tumour * of bone-marrow 
resorbs, and it is improbable that urinary calculi, if removed in toto 9 will recur. On 
the other hand, extirpation of parathyroid glands that arc the scat of hyperplasia, 
although ameliorating symptoms of hyperparathyroidism, is rarely curative. 

Carcinoma of a parathyroid is very rare. The tumour may be palpable. 
Usually these tumours secrete parathormone; they mctastasisc early. Radiotherapy 
has been employed for recurrences, without success. 

THE THYMUS 

Anatomy. — The gland originates as a diverticulum of the third and sometimes the 
fourth pharyngeal pouch on each side. Epithelial in origin, it soon assumes a lym- 
phoid character. The body of the thymus consists of two lobes closely applied to 
one another in the middle line, overlying the upper part of the pericardium and 
the great vessels, and extending upwards into the base of the neck. Each lobe is 
overlapped by pleura, and above this level has a slender pole passing to the isthmus of 
the thyroid. The blood supply of the gland is derived mainly from the internal mam- 
mary arteries. After puberty, the thymus commences to atrophy, and is replaced 
by fat, but even up to, and after, the age of fifty, the gland still contains a considerable 
amount of characteristic lymphoid tissue with epithelial 
elements, notably Hassall’s corpuscles. 

The Thymus and Immunity. — The thymus is 
believed to exert an influence over the reticulo- en- 
dothelial system, with respect to the development of 
immune antibodies. Possibly thymic cells are seeded 
into the lymph nodes, bone-marrow, and spleen. 

Certainly, thymectomised rabbits and mice have a 
lowered resistance to infection, and they will readily 
accept skin and tumour homografts (Miller). 

Hyperplasia of the thymus occurs in toxic goitre, 
acromegaly, in some cases of Addison’s disease, after 
castration, after bilateral adrenalectomy, and in 
myasthenia gravis. In infancy the gland may be en- 
larged (fig. 744). In the past this condition was called 
‘ status thymo-lymphaticus % and thought to be an explanation of sudden death unde; 
anaesthesia in children. Anaesthetists now deny the possibility. 

Arthur Hill HassalL 1817-1891 Physician , Royal Free Hospital , London. 

Jacques Francis Miller , Contemporary. The Waller and Eliza Hall Institute of Medical Research , Melboum » 

Australia. 

Thomas Addison, 1793-1800. Physician , Guy’s Hospital , London. 



Fig. 744. — Enlargement of 
the thymus in infancy. {Pro- 
fessor Carl Krebs , Aarhus, Denmark.) 



Fig. 743.- -Parathyroid tumour 
exposed. 
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MYASTHENIA GRAVIS 

This is a disease in which transmission of motor-nerve impulses at the 
neuromuscular junctions is blocked by interference with the action of the 
transmitter — acetylcholine — upon the muscle fibres. 1 

Clinical Features. — The disease occurs in both sexes and commences, 
as a rule, in early adult life. The essential symptoms are profound fatigue 
after modest exertion, and transient paresis of voluntary muscles. Muscles 
supplied both by the cranial 
and spinal nerves are affec- 
ted, the extrinsic ocular mus- 
cles being involved most 
constantly. Usually ptosis 
(fig. 745), a squint, and 
diplopia are the first symp- 
toms. Later manifestations 
are drooping of the man- 
dible, with weakness of 
mastication and difficulty in 
swallowing. The patient 
exhibits extreme fatigue on 
the least exertion, rendering her incapable of almost any sustained activity. 
The voice becomes weak, and in some cases death occurs within a few months 
from involvement of the muscles of respiration. Usually the disease runs 
a chronic progressive course, but partial remissions occur. The reflexes 
remain normal, and there is no sensory loss. Occasionally myasthenia gravis 
complicates primary thyrotoxicosis. Should a patient with myasthenia gravis 
become pregnant, remission of symptoms during pregnancy often occurs. 

Confirmatory Tests. — (i) Two mg. of neostigmine with 1 0 0 grain 
(0*65 mg.) of atropine sulphate (to check increased peristalsis), are injected 
hypodermically. In about half an hour (in comparatively early cases) pareses 
disappear (fig. 746) for a few hours. (2) The affected muscles often show the 
myasthenic reaction — fatigue with faradic, but not with galvanic, stimulation. 

Radiography, particularly a lateral radiograph, of the superior medias- 
tinum should always be undertaken. In 12 per cent, of cases a thymic 
neoplasm is revealed. Apart from tumours, there is no X-ray evidence of 
thymic enlargements in myasthenic patients. 

Treatment. — Medical. — Orally, from 4 to 15 tablets (15 mg. each) of neostigmine 
can be given in th e twenty-four hours. They should be so spaced as to enable meals 
to be taken without difficulty in mastication. Pyridostigmine is a related longer-acting 
compound which can be used in combination with, or instead of, neostigmine. In 
critical cases neostigmine may be given in a slow drip infusion. Oral potassium salts 


1 At a postgraduate course in 1934? Mary Walker, a Scottish doctor working in London, 
learned that physostigmine counteracts curare, and gave the former to a myasthenic patient. 
Luckily this patient was spared the side-effects (vomiting). This breakthrough met with fierce 
opposition, but she was vindicated by the successful series of Dr. L. P. E. Laurent, Physician, 
West London Hospital (who had reported remission during pregnancy — above), and her in- 
troduction of prostigmine (neostigmine) which has less side-effects. 

Alfred Blalock, 1899-1964. Sttrgeon-in-Chief Emeritus, Johns Hopkins Hospital, Baltimore, U.S.A., was the first 
to perform thymectomy successfully for myasthenia gravis t n 1936. 



Fig. 745. — Myasthenia 
jravis. Before neos- 

igmine. ( Arthur Ala key. 

7 .R.C.S., London.) 



Fig. 746. — Myasthenia 
gravis. One hour after 
neostigmine. ( Arthur 

Makey , R.R.C.S., London.) 
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given in large dosage (i2g per day) are often beneficial. It must be emphasised that 
surgery is considered only if medical treatment fails. 

Operative. — Thymectomy . — A longitudinal incision is made in the middle line 
from just below the cricoid cartilage to the level of the fourth costal cartilages. The 

sternohyoid muscles are separated, the index 
finger is inserted under the manubrium, and 
on each side the layers of the pleura are dis- 
placed postero-laterally. The sternum is split 
by sawing through the outer table with a Hey’s 
or circular saw, and dividing the inner table 
with a sternum splitter. The divided 
bone edges are separated with bone hooks and 
the pleura is pushed away from the sternum 
until the level of the fourth costal cartilages is 
reached. The sternum is then divided trans- 
versely at the level of the third interspace, 
which permits the divided edges of the sternum 
to be separated by a strong self-retaining 
retractor, exposing the anterior mediastinum 
(fig. 747). The pleurae are dissected still 
farther away from the middle line, thus dis- 
playing the thymus, which is attached by con- 
nective tissue that is not very dense to the 
ascending aorta and the pericardium. Thy- 
mic arteries and veins from the internal mam- 
mary and inferior thyroid vessels require 
ligation. The gland is liberated, avoiding damage to the pleurae and the innominate 
vein. A pneumothorax imposes a further burden on respiration. The divided 
sternum is approximated with encircling sutures, and the soft parts are reunited. 
Special attention is given to prevent and treat any chest infection, because of the severe 
muscle weakness. 

Results of Thymectomy. — The best results are obtained in the younger patients with 
long histories. In about half the cases without an adenoma, the thymus on histological 
examination proves to be hyperplastic; in the other half it appears normal. Thirty 
per cent, are cured completely; of the remainder, many are improved considerably. 
The operative mortality is about 10 per cent. If an extract made from these apparently 
normal glands is injected into normal animals or persons, temporary muscular paresis 
results (Wilson). 

X-ray Therapy. — In cases where a neoplasm of the thymus is demonstrated by 
radiography, radiotherapy is given for three months before thymectomy is undertaken 
(Geoffrey Keynes), otherwise the mortality is high. 

Tumours of the thymus are not uncommon. Classification is difficult, but 
Thompson and Thackray describe three main histological types : (1) Epithelial. (2) 
Lymphoid. (3) Teratomatous. The epithelial type is the commonest, and is made 
up of the following sub-groups : (a) differentiated or epidermoid, (b) oval or spindle 
celled, (c) lympho-epithelioma, (d) granulomatous, (e) undifferentiated. The differ- 
entiated or epidermoid tumour is composed of sheets of large 
polygonal cells, stemming from the HassalTs corpuscles, and 
is infiltrated by lymphocytes. Clinically, it is associated 
with myaesthenia. 

Thymic tumours are diverse in behaviour. Some are 
simple growths, while others are either locally malignant or 
show a propensity to metastasise to lymph nodes and ab- 
dominal viscera. The lymphoid tumours are lymphosar- 
comas, while the teratomas are equally malignant and 
include examples of chorion-carcinoma. 

Cyst formation, lobulation by fibrous tissue, necrosis, 
and calcification are frequently seen. 

Clinical Features* — Many tumours are symptomless 
and are discovered accidentally on X-ray examination of the 
thorax (fig. 748) ; occasionally the presenting feature is 

William Hey, 2736-1819. Surgeon.^ the General Infirmary, Leeds. 

Andrew Wilson, Contemporary. Professor of Pharmacology , University of Liverpool. 

Sir Geoffrey Langdon Kevnes , Contemporary. Consulting Surgeon, St. Bartholomew's Hospital • London. 

Robert Edward Mervyn Thompson , Contemporary. Reader in Bacteriology, Bland-Sutton Institute of Pathology 

Middlesex Hospital , London. 

Alan Christopher Thackray, Contemporary . Professor of Morbid Anatomy, University of London ( Middlesex Hospital) 



Fig. 748. — Tracing 
of a radiograph showing 
unilateral thymic tu- 
mour. The patient was 
radiographed because he 
had pneumonia. {After 
H. E. Sorensen.) 



Fig. 747. — Exposure of a tumour of 
the thymus by splitting the sternum. 

{Sir Geoffrey Keynes, F.R.C.S., London .) 
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myaesthenia. Large tumours cause stridor* dysphagia* prominent veins over the 
thoracic inlet, and sometimes cyanosis of the face and upper extremities. 

Treatment. — After a course of X-ray treatment an attempt 
to remove the tumour should be made. Most thymomas 
are radio-sensitive, but are not radio-curable. Tumours 
situated on one side of the mediastinum only can be removed 
through a standard thoracotomy incision with resection of 
one rib: when necessary the incision can be extended by 
transection of the sternum. A tumour that projects into both 
sides is removed through a sternum-splitting incision, but it is 
not always possible to remove the whole growth. Post-operative 
irradiation is advisable in all cases. 

Is Hodgkin’s Disease a Thymic Tumour ? — Some bclievd 
that Hodgkin’s disease is a tumour arising in the thymus glandj 
and metastasising from this site. “ Are not many mediastinal 
masses seen at radiography thymic tumours, rather than en* 
larged mediastinal lymph nodes ? ” asks A. D. Thomson. It i* 
possible that some examples of Hodgkin’s disease arise in the h - G * 
thymus (fig. 749) or in ectopic thymus tissue in the neck or th$ 
thorax. Certainly the ‘owl eye’ cells of a granulomatou* D . Thomson.) Wwr 
thymoma are indistinguishable from the Dorothy Reed cells 

of Hodgkin’s disease. The thymic hypothesis of the origin of Hodgkin’s disease raises 
the question of cure of early cases of this fell disease by extirpation of the primary 
growth, together with metastases (see also ‘ The Thymus and Immunity ’ p. 572). 



THORACIC 

DUCT 


RETROPERITONEAL 
LYMPH NODES 


THE ADRENAL GLANDS 

Surgical Anatomy. — At birth, the adrenal glands have attained nearly adult 
proportions. Fully developed, each weighs about 4 gm., but the left is a little larger 
than the right. A deeper yellow colour and a firmer consistency enables the gland 
to be distinguished from the adjacent fat. Each rests on the superior, anterior, and 
medial aspects of the superior pole of the corresponding kidney, and presents the 
appearance of a French Liberty cap worn at a rakish angle. 

The intimate anatomical relationship of the cortex to the 
medulla of an adrenal gland is the only good reason for con- 
sidering the two portions of the gland as one and the same 
structure. Embryologically, histologically, pathologically and 
functionally, the adrenal cortex and the adrenal medulla are 
separate internal secretory glands. 

The adrenal glands are supplied by several adrenal arteries 
(fig. 750), rendering them remarkably vascular, but only one 
vein drains each gland. On the right side the adrenal vein is 
short and enters the inferior vena cava just distal to the hepatic 
vein, while on the left it empties into the left renal vein (which 
communicates through the azygos vein with the left intercostal, 
internal mammary, and vertebral veins (Anson)). The dis- 
similarity of the right and left venous flow determines, to some 
extent, the location of metastases from malignant tumours of these glands. 



Radiography of the Adrenal Glands 

Delineation of an Adrenal Tumour . — Because of their protected position, very few 
adrenal tumours are palpable. In some advanced cases pyelography shows a deformity 
of the upper calyx of the corresponding kidney but this is sometimes impossible to 
distinguish from a renal neoplasm. . 

Paracoccygeal (fig. 751) injection of oxygen into the retroperitoneal tissues is free 
l*om danger and, combined with excretory pyelography, is helpful in defining the 
T amour. The clearest visualisation of the adrenal gland has been obtained by a 
'mbination of aortography and the retroperitoneal injection of oxygen. 

Calcification in an adrenal gland is difficult to interpret in a radiograph. It is 
i. ible to be confused with a renal calculus. Areas of calcification in the adrenal 
*->ands may be present in Addison’s disease (p. 578)* 


“>mas Hodgkin, 1798-1866. Curator of the Museum, Guy s Hospital London. . , 

drew Douglas Thomson , Contemporary. Director of Pathology? Hospital 

r oihy Reed (Mrs. Mendenhall ), Contemporary. Formerly Fellow tn 1 athology, Johns Hopkins Hospual % 

ryJ."^mm, U Conf.mporary Research Professor, Department of Otolaryngology and Maxillofacial Surgery, 
College of Medicine, University of Iowa, U.S.A. 
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THE ADRENAL CORTEX 




WiSzJj 




IKk The adrenal cortex is made up oi 

^ the following layers from without 
^SmfJ inwards; the zona glomerulosa, thi 

* zona fasciculata, and the zona reti- 

^ Physiology. — At least fifty steroid 

N ^ W compounds have been isolated from 

/ the adrenal cortex. These hormones 

// J exhibit various types of activity 

Jt which, for practical purposes, can be 

arranged in three groups. 

^ i. Salt Regulating Hormones 

which are concerned in the main- 
tenance of water and electrolytic 
Fig. 751.— Method of introducing a lumbar balance. A deficiency of these hor- 
pimcture needle into the retroperitoneal space for m0 nes produces sodium diuresis, 

r“ sstan » d . d r dra - 

(.After F. H. Roth/eld.) tl0n ? 3X1 eXcesS reSU , ltS m h YPCr- 

tension, oedema, cardiac dilatation, 

and hypopotassaemia. Aldosterone is the most important of these ‘ salt regulating ’ 
hormones (see Conn’s syndrome, p. 581). 

2. The cortisones are concerned with the metabolism of proteins and carbohy- 
drates, favouring the formation of the latter from the body’s storehouse of the former. 
This conversion is known as gluconeogcnesis. Consequently hormones belonging to 
this group are called glucocorticoids. The best known of these arc hydrocortisone 
(also known as cortisol), and cortisone (which is converted in the body to hydro- 
cortisone). The therapeutic application of these hormones falls into two headings : 

(a) In Endocrine Deficiencies . — Cortisone is the logical need in adrenocortical in- 
suffidenev. 


Fig. 751. — Method of introducing a lumbar 
puncture needle into the retroperitoneal space for 
insufflation of oxygen via a pneumothorax appara- 
tus. Five hundred ml. of oxygen is injected. 

C After F. H. Roth/eld.) 


( b ) In Non-endocrine Disease . — Cortisone is used in the treatment of a diversity of 
diseases, including allergic conditions, granulomatous disorders, blood diseases and 
the collagenoses. Used initially with apparent dramatic success in rheumatoid 
arthritis, the long-term results have led many to conclude that the results of cortisone 
therapy are no better than those obtained by aspirin. Hydrocortisone is an effective 
anti-allergic agent in a number of skin diseases and eye conditions. 

3. Sex Hormones. — Both androgenic and oestrogenic hormones 
are produced by the adrenal cortex. Excessive secretion of andro- 
gens causes virilism in females, while on rare occasions excessive 
secretion of oestrogens brings about effeminacy in males. 

Inter-hormonic Action. — The anterior lobe of the pituitary 
gland secretes adrenocorticotropic hormone (ACTH) which stim- 
ulates the adrenal cortex, whereas the cortisol of the adrenal 
cortex inhibits the secretion Of ACTH (fig. 752). 

Tests of Adrenal Cortical Activity. — 



(i) Estimation of the 24-hour output of urinary steroids (< cortisol p ___ 

metabolites ).— The 17-ketogenic steroid and the 17-hydroxycorti- pituitary ACTH 

costeroid excretions are similar— 1 0-20 mg./24 hrs for men, 5-1 5 mg. stimulates the 

for women, and 2-4 mg. for a child of six to eleven years. Adult adrenals. Cor- 

levels are reached at about eighteen years. The average excretion tisol of the 

is lower in coloured than in white males. After the age of forty, adrenals inhibits 

urinary steroid excretion gradually falls, and at seventy is approxi- the output ot 

mately halved. ACTH. 

(ii) Plasma cortisol level . — Normally 8-28 micrograms/ 100 ml. 

(iii) ACTH stimulation test . — An intramuscular injection of corticotropin gel (40 
units twice daily) 1 stimulates the adrenal cortex, and so the urinary steroid levels arc 


1 A single injection of 250 microgrammes of a synthetic corticotropin (Synacthen) may be 
used instead. Normally this will double the plasma cortisol level in the space of thinv 
minutes. 
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increased. Patients with adrenal hyperplasia are said to be very responsive and may 
give a level of 20-60 mg./24 hrs above the prestimulation control levels of the two 
urinary steroids mentioned in (i). 

(iv) Adrenal Suppression . — Injections of cortisol or dexamethasone will suppress 
adrenal function (see Intcr-hormonic Action and fig. 752* p. 576), as shown by the 
depression of the urinary steroids, especially in patients with adrenal hyperplasia. 
Adrenal tumours, however, are autonomous, so the excretion of urinary steroids in 
these cases is not suppressed. 

It must be remembered that, as a rule, the result of each test alone is not a clear 
indication of the state of the adrenals, and therefore any conclusions must be drawn 
from the results of all the tests. 

Disorders of adrenocortical function 

The two most common disorders of adrenocortical function are chronic 
insufficiency (Addison’s disease, p. 578) and chronic over-activity (Cushing’s 
syndrome, p. 579). 


Acute Hypocorticism: 

1. Adrenal Apoplexy in the Newborn, — Extensive hseijaorrhage into one (fig. 
753) or both adrenals can be a cause of death in infants who succumb within the first 
few days of birth. The condition is prone to occur after long skid difficult labour, and 
particularly when traumatic resuscitative procedures have to be employed to combat 
asphyxia neonatorum. The haemorrhage into the adrenals follows necrosis of the 
innermost layer of the cortex, which always occurs at birth, 
possibly as a result of sudden withdrawal of the female sex 
hormone (oestrogen). Adrenal crises in the newborn pro- 
duce signs of profound shock. A mass may be palpable in 
one or both renal regions. Intravenous fluid therapy with 
hydrocortisone, or, failing the latter, cortisone intramuscu- 
larly, offers the only hope of survival. 

2. Waterhouse-Friderichsen Syndrome. — Massive 
bilateral adrenal cortical haemorrhage, occurs mainly in 
cases of fulminating meningococcal septicsemia and in some 
cases streptococcal, staphylococcal, or pneumococcal 
septicaemia. The majority of cases occur in infants and 
young children, but it is not exceptional in adults. The 
onset is catastrophic, with rigors, hyperpyrexia, cyanosis, 
and vomiting. Petechial haemorrhages into the skin which 
coalesce rapidly into purpuric blotches are a constant feature. 

Profound shock follows, and before long the patient passes 
into coma. The condition is one of overwhelming sepsis 
that pursues a galloping course, death occurring in most cases 
within forty-eight hours of the onset of symptoms unless 
correct treatment is given without delay. 

Unilateral haemorrhage causing a lesser degree of systemic 
upset and not associated with infections has been described. 

This type of case resembles a perinephric abscess or other 
upper Abdominal acute condition. 

Confirming the Diagnosis . — It is futile to await the result of a blood culture. Bilateral 
Tenderness 2 in. (5 cm.) below the costal margin, and well lateral to the umbilicus, 
clear urine (oliguria is often present), and an absence of signs in the lungs help to call 
attention to the adrenal glands. In meningococcal infection the diplococcus can be 
demonstrated by smears obtained from a punctured petechial spot. 

Treatment. — Antibiotic therapy must be given intensively by the intravenous 
route. In addition, an intravenous infusion of dextrose-saline solution containing 
1 ydrocortisone 100 to 200 mg. per litre is given. In the absence of hydrocortisone, 

* 'rtisone can be given intramuscularly, but its action is slower and less certain. 

' xygen should also be administered. Following such treatment, improvement often 

ts in within three hours, and a number of patients have recovered. 

3. Crises of Infantile Hypercorticism (p. 579). 





Fig. 753. — Kidney and 
adrenal of a newly born 
infant showing haemorr- 
hage into the adrenal 
gland. 


1 PM Waterhouse , 1873-1958. Consulting Physician , Royal United Hospital, Bath* England. 

‘ irl Friderichsen , Contemporary. Director of the Children's Department , Sunday Hospital , Copenhagen, Denmark. 

s.p.s. — 37 
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4. Following Bilateral Adrenalectomy. — If precautions arc taken (p. 581), 
acute hypocorticism is unusual in the post-operative period. In the months that 
follow, crises may occur if the correct dose of cortisone replacement is not given. 
The treatment is to support the blood pressure with D.O.C.A. (desoxycorticosterone 
acetate, 5 to 20 mg. intramuscularly), and then administer 3 litres of dextrose-saline 
solution per twenty-four hours, 50 to 200 mg. of hydrocortisone being added to each 
flask. Failing hydrocortisone, give cortisone intramuscularly. 


Chronic Hypocorticism 

Addison’s disease is due to adreno-cortical insufficiency consequent 
upon progressive destruction of the zona reticularis, the zona fasciculata, the 
zona glomerulosa, and the medulla of the adrenal glands, in that order. 
Tuberculosis accounts for 50 per cent, of cases, the remainder being due to 
atrophy, amyloidosis, and other lesions that destroy the cortex. The 
medulla, which may or may not be implicated, appears to play no part in the 

clinical disturbance. 



Clinical Features. — Addison’s disease 
usually commences in the third or fourth 
decade. Sometimes it is the terminal event 
in cases of adrenogenital hyperplasia. The 
sex distribution is about equal. The 
leading features are muscular weakness and 
a low blood pressure. Irregular dusky 
pigmentation of the skin, due to deposits of 
melanin, appears at points of pressure (e.g. 
garter, belt) (fig. 754) and in the flexion 
creases. Pigmentation of mucous mem- 
branes, particularly of the mouth, is often 
striking. When fully established, the 
course of the disease is punctuated by crises 
of acute adrenocortical insufficiency (see 


Fig. 754. — Addison’s disease in a above), 
spinster aged twenty. Scattered pig- 
mented areas are shown, especially in Confirmatory Diagnostic test. — The 24- 
relation to a pressure point of her hour urinary excretion of the 17-hydroxycorti- 
girdle. (.Dr. Leonard Simpson, London.) costeroids by a patient with Addison’s disease 

are usually less than 5 mg./24 hrs if the patient 
is a man and less than x mg./24 hrs in the case of a woman. The excretion fails to 
increase after ACTH administration (p. 576). 

Especially during a crisis, the plasma sodium is decreased, the chlorides low, and 
the potassium elevated above 5 mEq./litre. 


Treatment is medical, using cortisone, and relevant cases should include 
chemotherapy for tuberculosis. 

Prognosis. — By the use of cortisone, the expectation of life of a patient 
suffering from Addison’s disease has been extended from up to three years to 
at least seven years. 


Hypercordcism 

The various forms of adrenal cortical hyperfunction are classified accordin'; 
to the age of onset. (1) Infantile. (2) Pre-pubertal. (3) Adult, otherwise 
known as Cushing’s syndrome — the commonest type. (4) Post-menopausa . 


PARATHYROID GLANDS, THYMUS, AND ADRENAL GLANDS 579 

Primary aldosteronism (Conn’s syndrome) can occur at any age (p. 581). 

1. Infantile Hypercorticism. — Androgenic excess during intrauterine life 
is one form of pseudo-hermaphrodism in the female child. The condition is pre- 
sent at birth ; sometimes the enlarged clitoris and a varying degree of hypospadias 
make it difficult to determine the infant’s sex. The 17-ketosteroid content of the 
urine may be sufficiently elevated to substantiate a diagnosis of a female with adrenal 
hyper function. If this is not the case, it is justifiable to perform sex determination 
by a skin biopsy before the age of one year. Female pseudohermaphrodism with 
virilism is invariably associated with disease of the adrenal cortex, usually bilateral 
hyperplasia of the cortex. Hormonal studies have shown tjbiat there is a congenital 
failure of the adrenal glands to synthesise gluco-corticoidi, mainly compound F. 
Due to this lack, these infants are liable to acute phases of adrenal insufficiency during 
stress or infection, or to suffer from periodic hypoglycaertiic attacks. They need 
cortisone, not only in the emergency, but as long-term thcrap&r, thereby inhibiting the 
secretion of excessive androgens. In the absence of such treatment the epiphyses 
join early, the patients are dwarfed, menstruation does not oiccur, and the breasts do 
not develop. These tendencies are corrected by cortisone ^given orally, 25 mg. or 
more daily, the dose being determined by 17-ketosteroid estimations (Leonard Simp- 
son). Hirsutism is moderated, but not necessarily abolished! The treatment should 
be commenced early if good results are to be obtained. § 

2. Pre-pubertal Hypercorticism. — There is never any doubt as to the sex 
of the infant at birth, and during the very early years of life the child is normal. The 
symptoms commence about the age of five or six years. 

hi the Female . — Pubic and axillary hair appear, but there is no gross enlargement 
of the clitoris. The child is short in stature, the legs being especially stunted, but 
she looks much older than she is. Puberty is often precocious, menstruation, if it 
occurs, being scanty. There is a deepening of the voice at this time. 

In the Male . — The term ‘ infant Hercules ’ is descriptive. He is extremely short, 
muscular, and hirsute. The genitalia assume adult proportions, and spermatozoa 
are often present in the seminal fluid. 

In both sexes, 17-ketostcroid content of the urine is increased. A very high 
reading supports the diagnosis of an adrenocortical tumour, which must always be 
excluded. In both males and females, with a later onset or the passage of time, the 
features of Cushing’s syndrome become super-added. 

Treatment. — This is identical with that of Cushing’s syndrome. 

3. Post-pubertal or Adult Hypercorticism (Cushing’s syndrome) 

is due to an excessive production of glucocorticoids, mainly hydro- 
cortisone (compound F). It is the commonest type of hypercorticism. In 
35 per cent, of cases an adrenal neoplasm is present ; in half of these the tumour 
is malignant. In 60 per cent, of cases the patient has bilateral adrenal hyper- 
plasia; in one-third of these a basophilic tumour of the anterior pituitary 
gland — often microscopic in size — is present. In 5 per cent, of cases there 
is no discernible structural alteration in the adrenal glands, but in a small 
proportion of these there is a tumour of the pineal gland or the thymus. 

In its most typical form, Cushing’s syndrome is seen in patients treated 
with large doses of cortisone over long periods for non-endocrine diseases, 
particularly rheumatoid arthritis. 

Clinical Features. — The female : male ratio is at least 3:1. The great 
majority of cases (excluding those induced by cortisone therapy) occur in 
females between fifteen and thirty years of age, in whom it produces highly 
characteristic features. Although the patient’s weight is not necessarily 
increased, there is a deposition of fat in certain situations. The face becomes 
rubicund, rounded like a full moon, and the lips are pursed. The 

Samuel Leonard Simpson , Contemporary. Endocrinologist , St. Mary’s Hospital, London, 
larvey Cushing, 1869-1939. Professor of Surgery , Harvard University, U.S.A. 
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abdomen becomes protuberant, the neck thick, the supraclavicular fossae 
obliterated, and a roll of fat appears over the region of the vertebra 

prominens (buffalo hump). The arms, and 



Fig. 755. — Cushing’s syndrome 
in a woman aged twenty-three 
years. Adrenal hyperplasia. 

(Dr. Leonard Simpson , London.) 


especially the legs, are relatively thin, the 
muscular development is poor, and the 
patient complains of increasing weakness. As 
the disease progresses, so the general 
contour becomes more and more 
that of a lemon on match-sticks — >- 
Consequent upon the inhibitory 
effect of the hypercorticism on 
fibrous tissue, the skin becomes of tissue- 
paper consistency, and inelastic. Exceedingly 
characteristic are purple-red striae distentiae, 
mostly on the abdomen (fig. 755), of a texture 
that can be likened to an over-stretched 
garter. Ecchymoses are frequent and bruis- 
ing occurs on the slightest trauma. Acne is 
common, and there is a low resistance to skin 
infections. Often there is increased growth 
of lanugo hair, but hirsutism is usually absent. 
Amenorrhoea is usual or, in the male, im- 
potence. Due to a negative calcium balance, 
the matrix of bone becomes thin, and severe 
osteoporosis results. Pathological fractures, 
particularly compression fracture of a verte- 
bra, are common, and this is sometimes the 
first reason for the patient seeking advice. 



Mild glycosuria is often present. Hypertension is frequent, and eventu- 


ally congestive heart failure supervenes. In 
about 60 per cent, of cases various psychoses 
occur. 

Cushing’s syndrome is rare in children ; when 
it occurs, the patient is nearly always a female 
and an adrenal tumour is usually the cause. 

A sub-group, probably due to an excessive 
secretion of adrenal androgens (adreno-genital 
syndrome ), commences between the ages of 
fifteen and twenty-five and is confined to females. 
One of the first indications of its onset is 
amenorrhoea or oligo-menorrhoea. There follows 
an excessive growth of hair on the face (fig. 756), 
acne, atrophy of the breasts, alteration in bodily 



Fig. 756. — Adreno- 
genital syndrome in a 
woman of twenty- eight. 

(Dr. Leonard Simpson , London.) 


contour and muscular development, deepening of the voice, and enlarge' 


ment of the clitoris. Jewish and Spanish women are more prone to this 
affliction than those of other races. 
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Arrhenoblastoma of the ovary . — This rare condition occurs between puberty and the 
menopause and also causes hirsutism. It may also arise in a suprarenal ‘ rest \ 


Laboratory Findings. — Polycythemia, lymphopenia, and eosinopenia 
are common. A fasting eosinophil count over 30 per c.mm. of blood is good 
evidence against the diagnosis. The basal metabolic rate is low and the 
serum cholesterol is elevated. The dextrose tolerance is impaired, and the 
insulin tolerance test reveals a resistance to the action of insulin. Urinary 
17-ketosteroids are somewhat high, and urinary ketogenic steroids are above 
normal levels. There is a negative calcium balance and radiography of the 
skeleton reveals osteoporosis, most marked in the spine and pelvis. 

Treatment. — In cases of cortical hyperplasia, total adrenalectomy on one 
side and resection of seven-eighths of the adrenal glind on the other side 
(usually after an interval) is the best course. Obviously the only treatment 
for neoplastic cases is excision of the adrenal gland bearing the tumour. 

If a pituitary tumour causes oculomotor symptoms ©r enlargement of the 
pituitary fossa as seen on X-ray, it should be removed Surgically (p. 392); in 
other circumstances any form of treatment for the pituitary is best avoided. 

Very rarely, the cdreno-genital syndrome appears in youths and men. Owing 
to excessive production of oestrogenic hormones by the adrenal cortex, gynsecomastia, 
atrophy of the testicles, and psychic signs of effeminacy appear (Adrenal Feminism). 

4. Post-menopausal hypercorticism is usually characterised by the growth 
of a beard (the bearded woman of the circus), and is often accompanied by mental 
aberration. A lesser degree of hirsutes is almost a natural accompaniment of the 
aging process, particularly in dark-haired females, and it is difficult to draw the line 
between the normal and the pathological. Thus it is that operative treatment is 
usually disappointing. 

Primary aldosteronism (Conn’s syndrome) is due to a rare adreno-cortical 
tumour producing aldosterone (p. 576). Excess of this leads to sodium retention 
and a fall in serum potassium. The latter causes the typical features of the syndrome, 
namely episodes of muscular weakness associated with polyuria and polydipsia. The 
serum sodium is high and the potassium is low, but simple administration of potassium 
docs not relieve the condition. Special, complex urinary tests demonstrate an increase 
of aldosterone. Effective treatment involves removal of the causative tumour, but 
there is the usual difficulty in ascertaining on which side it lies (sec under operation, 
below). 


ADRENALECTOMY FOR HYPERCORTICISM 

It is essential that all patients who are to be subjected to extirpation of 
adrenal cortical tissue be prepared adequately for the operation, and supported 
post-operatively by adrenocortical hormone replacement therapy, irrespective 
of the extent of adrenal resection. 


Cortisone Therapy 

p__ / Cortisone acetate, ioo mg. intramuscularly twice a day for two 

perative < days. One dose is given two hours before operation. 

During [Hydrocortisone, 100 mg. slowly by intravenous drip. Then a 

^he Operation I similar quantity during the subsequent twelve hours, to be 
*nd Immediate < followed by cortisone 50 mg. intramuscularly six-hourly. If 
Post- operative the blood-pressure remains below 100 systolic, then blood- 
period ^ transfusion and/or noradrenaline is given (p. 583)* 

rome IP. Conn , Contemporary . Director , Division of Metabolism and Endocrinology, University Hospital , Ann 
Arbor , Michigan , U.S.A. 
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{ Day i. — Cortisone 50 mg. intramuscularly six-hourly. 

Days 2 and 3. — Cortisone 50 mg. intramuscularly eight-hourly. 
Days 4 and 5. — Cortisone 50 mg. intramuscularly every twelve 
hours. 

Days 6 and 7. — Cortisone 25 mg. by mouth every eight hours. 

Thenceforward cortisone by mouth should be reduced slowly to maintenance level 
in cases of total adrenalectomy, or to zero in subtotal adrenalectomy. 

N.B . — If hydrocortisone is not available, 200 mg. of cortisone instead of 100 mg. 
should be administered intramuscularly twelve hours before operation. Cortisone 
is cheaper than hydrocortisone. 

After total adrenalectomy the patient should always carry a card stating the dosage 
of cortisone she is receiving. Any stress (a further operation or infection) is an 
indication to increase the dosage. 

Operation: (a) When an adrenal tumour has been demonstrated pre- 
operatively, excision of that adrenal gland alone is carried out. (6) If a 
tumour has not been demonstrated, the patient is prepared for bilateral 
exploration. 

Because the difficulties are usually less on the left than on the right side, exploration 
of the left adrenal gland is undertaken first. If a tumour is found, adrenalectomy is 
carried out. If the left gland is found to be atrophic, it is highly probable that there 
is a tumour on the right side, which should be explored forthwith. Should the gland 
be hyperplastic or normal, subtotal (90 per cent.) adrenalectomy is indicated. If, 
after this has been performed, it is apparent that the patient will not tolerate a bilateral 
operation well, exploration of the contralateral side should be postponed. 

Technique . — An ample postero-lateral incision, such as is used for exploration of 
the kidney (Chap. 45), is commonly employed. After subperiosteal resection of 
the twelfth rib the lower border of the pleura is defined and protected. The incision 
is extended through the bed of the twelfth rib to reveal the perinephric fat, within 
which the adrenal gland is identified, as described below. Sometimes an approach 
through the bed of the eleventh rib, reflecting the pleura upwards is preferred. 

On the right side the suprarenal vein is short and may be torn from the vena cava 
if it is not identified and ligated at an early stage of the dissection. By finger and 
gauze dissection, keeping close to the gland, the gland is freed from below and 
behind, upwards, ligating and dividing bleeding vessels as they are encountered, 
until it is suspended only by its main vascular pedicle near its apex. If subtotal 
adrenalectomy is to be performed, the gland is cut across with scissors so as to leave a 
small triangular fragment of the apex well supplied with blood-vessels. Bleeding 
should be controlled by swab pressure, as diathermy coagulation leads to necrosis. 

BILATERAL TOTAL ADRENALECTOMY FOR INOPERABLE CARCINOMA OF 
THE BREAST OR PROSTATE, OR THEIR METASTASES 

In somewhat less than 50 per cent, of patients, total adrenalectomy results 
in a surprising degree of reduction of pain, a feeling of well-being, occasional 
radiographic evidence of recalcification of osseous metastases, and apparent 
resorption of metastases in other situations. In the case of carcinoma of the 
breast, the operation may be combined with removal of both ovaries (p. 612). 
Hormone therapy is employed before, during, and after adrenalectomy 
as described above. The majority of patients tolerate a single-stage bilateral 
adrenalectomy exceedingly well. 

Operation . — The anterior route is to be preferred in these cases, and the adrenal 
glands are approached through a curved transverse incision. The left adrenal 
gland is approached first by cutting along the lateral leaf of the lieno-renal ligament 
and then curving downwards and medially, so as to enable a wide peritoneal 
flap to be reflected. By retracting the spleen downwards and medially, the 
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adrenal gland comes into view. The fascia over its lateral border is incised, and by 
gauze dissection the blood-vessels of the gland arc defined, ligated, and divided, thus 
freeing the gland, which is removed. The right 
adrenal gland is more deeply situated. The peri- 
toneum is incised lateral to the duodenum and 
above the upper pole of the kidney. The flap of 
peritoneum is raised to expose the anterior surface 
of the adrenal gland as it lies against the bare sur- 
face of the liver. The fascia covering the lateral 
surface of the gland is incised. A finger can then 
be inserted above the upper pole of the gland into 
the space between the two layers of fascia en- 
closing the gland (fig. 757). This prevents the 
gland from becoming displaced upwards, which 
otherwise it is prone to do. The anterior fascia) 
layer is then incised transversely and the gland 
can be dissected under vision, as on the left side. 

After removal, each gland should be inspected to 
check its completeness, and each adrenal bed 
must be searched for the presence of accessory 
adrenal tissue, which is present in 32 per cent, of 
cases. If this important step is omitted, failure of the operation is not unlikely. The 
abdomen is closed with small drainage tubes passing to the adrenal fossae on either side. 

Alternative Approach . — Some surgeons prefer to perform bilateral adrenalectomy for 
carcinoma of the breast through two incisions, resecting the twelfth or eleventh ribs. 



Fig. 757,*— Incision in the fascia 
lateral to the right adrenal gland. 
Insertion of the finger into the space 
above the gland prevents its upward 
displacement. ( After J . C. McKeoivn and 
A. Ganguh .) ' 


THE ADRENAL MEDULLA 

The medulla of the adrenal glands (chromaffin tissue), which is developed, to- 
gether with sympathetic nerves, from ectoderm, is grey in colour and connected 
intimately, both anatomically and functionally, with splanchnic nerves. Chromaffin 
tissue is so-called because the large polyhedral cells of which it is composed contain 
granules that stain yellow with chromic acid. These granules are the internal 
secretion of the adrenal medulla itself, for they can be observed being extruded in 
toto into radicles of the adrenal vein. The secretion consists of adrenaline and nor- 
adrenaline. In health, 80 per cent, of the output is adrenaline, and 20 per cent, is 
noradrenaline. However, in hyperfunctioning medullary tumour (phaeochromo- 
cytoma) this ratio is completely reversed. Fear, anger, pain, and effort give rise to 
an increased output in response to the stimuli received via the splanchnic nerves. 

It would appear that one of the principal functions of chromaffin tissue is to liberate 
quickly hormones that permit a more rapid response of the body to noxious stimuali. 
Noradrenaline causes an over-all vasoconstriction, thereby raising the blood pressure. 
Its action is short-lived. 

Noradrenaline drip . — The method of administration is to give very slowly indeed 
(30 drops per minute, gradually reduced to 7 drops) dextrose-saline solution intra- 
venously, 1 to which has been added 4 ml. of 01 per cent noradrenaline to each 
i 5 ooo-ml. flask of the solution, the aim being to adjust the drip to maintain the 
diastolic blood pressure between 70-80 mm. Hg. The disadvantage of noradrenaline 
is that it is of little value or even harmful in established shock. If effective at first, 
subsequent doses have diminishing effect. Alternatively, when effective, withdrawal 
is difficult without allowing the blood pressure to plummet down again. 


TUMOURS OF THE ADRENAL MEDULLA 

Neoplasms of the .Ganglioneuroma 

sympathetic neurones^ 

N Neuroblastoma (sympatheticoblastoma) 
Neoplasm of chromaffin cells = Phteochromocytoma 


The saphenous vein should not be used, as the vasoconstriction may cause skin necrosis. 
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Those occurring at any age : 

A ganglioneuroma is relatively benign. This neoplasm is symptomless, 
grows to a large size, and constitutes one of the varieties of retroperitoneal * sarcoma * 
(Chap. 37). Only 15 per cent, involve the adrenal, the remainder occurring in any 
position along the sympathetic chain. If removed completely at a comparatively 
early stage, a cure can be expected. 

Those occurring in infants and children : 

Neuroblastoma of the adrenal medulla is a reddish-grey tumour that is highly 
malignant. It soon breaks its confines and invades neighbouring organs, e.g. the 
kidney and the pancreas, and metastasises by lymphatics, 
and even more frequently by the blood-stream. 

Clinical Features. — Distributed equally between the 
sexes, 80 per cent, of these comparatively rare tumours 
occur below the age of five years. Usually the child is 
brought on account of an abdominal swelling. Pallor 
and loss of appetite are frequent accompaniments. The 
knobbly contour of an adrenal neuroblastoma helps to 
differentiate it from a Wilms’ tumour (Chap. 45), which 
remains smooth even after it has attained a great size. 
Although unilateral, the growth, as it enlarges, extends 
across the middle line. About 60 per cent, of patients 
have metastascs by the time they are seen (fig. 758). 

Pepper’s type of the disease. — The primary and secondaries 
arc on the right side, with large liver metastases. In 
Hutchison’s type , a left-sided primary spreads upwards by 
lymphatics and deposits are found in the orbit and skuli. 
Metastases in the skull mimic the spicular osteogenic sar- 
coma; those in the long bones resemble Ewing’s tumours. 

Investigations should include a complete radiographic 
examination of the skeleton. 

Treatment. — Unless there are secondary deposits, exploration (before or after 
radiotherapy) should be undertaken ; in comparatively early cases the tumour can be 
removed completely. When total removal is not feasible, as much as possible of the 
neoplasm should be excised, followed later by a course of deep radiotherapy. 

If complete excision is possible, the prognosis is enhanced, but an extraordinary 
feature of these cases is that from time to time a patient survives when the tumour is 
found to be so advanced that only a piece is removed for section, and no treatment of 
any kind is given; sometimes even secondary deposits disappear. There is some 
evidence that cases which are histologically borderline between ganglioneuroma and 
neuroblastoma become converted to the former with high doses of folic acid with 
subsequent betterment of the prognosis. With operation , followed by X-ray therapy , 
about 25 per cent, of the patients recover, and if they are free from recurrence by the 
end of one year, it is almost certain that they are cured permanently (Gross). 

Those occurring in adults (rare in children) : 

Phaeochromocytoma is a soft brownish benign tumour, usually less 
than 2 inches (5 cm.) in diameter (fig. 759), composed 
of large differentiated sympathetic ganglion cells, 
and a few fibres enclosed in a delicate capsule. It 
owes its name to the presence of chromaffin 
granules. In about 15 per cent, of cases the tumour 
is bilateral. This tumour, occurs in both sexes, 
usually during early adult life or middle age. It 
produces, either intermittently or continuously, an 
excess of adrenaline, and especially of noradrenaline: 



Fig. 759. — Phaeochro- 
mocytoma excised success- 
fully. 



Fig. 758. — The com- 
mon sites for metastases 
from neuroblastoma of 
the adrenal. Bones are 
involved more frequently 
than the liver. 
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the ratio of the latter to the former often being as high as 20:1 causing 
hypertension which is either paroxysmal or persistent. The latter pre- 
dominates statistically and probably indicates a late stage of the disease. 
Consequently all patients under sixty years of age who suffer from sustained 
arterial hypertension deserve routine tests to confirm or exclude a phaeo- 
chromocytoma. While not more than 0-5 per cent, of cases of hypertension 
are caused by a phaeochromocytoma, at the Mayo Clinic, where routine 
diagnostic procedures are undertaken to confirm or exclude the presence of 
this tumour in all cases of hypertension, the percentage has been stated to be 
nearly 3 per cent. Untreated, it progresses to a fatal termination. 

Clinical Features. — The most common symptoms, in order of frequency, 
are: headache (55 per cent.), palpitation, vomiting, sweating, dyspnoea, 
weakness, pallor — i.e. the symptoms of adrenaline overdosage. A typical 
attack is associated with hypertension. When the blood pressure is persist- 
ently high the patients are liable to all the complications of hypertension and 
may present with them. Ten per cent, of the patients have diabetes mellitus. 

Radiography. — Pyelographic examinations sometimes reveal displacement of the 
upper pole of the kidney. Other radiographic investigations are those described on 
p. 575, that is, retroperitoneal oxygen insufflation with an intravenous pyelogram and 
tomography. Aortography shows a vascular 4 blush ’ at the site of the tumour. It 
also reveals the vascular state and size of the kidneys. If a * blush * is not seen and 
one kidney is diseased, this is the likely explanation of the hypertension. 

Laboratory Tests 

1. Colorimetric examination of the urine for a metabolite of noradrenaline, vanillyl- 
mandelic acid, or fluorimetric determination of the catecholamines, can be relied 
upon to exclude the diagnosis of phseochromocytoma. 

2. Biological assay (injection of an extract of the urine into an animal, usually a cat) 
determines accurately if there is a pressor substance excreted in the patient’s urine. 

3. Direct Blood Examination . — Another test is to pass a polythene tube into the 
inferior vena cava and test samples of blood for their concentration of noradrenaline. 

4. The response to a carefully given diagnostic dose of Rogitine 1 is also confirmatory 
evidence of hypersecretion of chromaffin tissue. 

Operation. — Twenty to 40 mg. (for an adult) of Rogitine (1 to 2 tablets) should be 
given after meals t.d.s., while the patient is being prepared for operation. The 
hazardous phases in the operation are: during the induction of anaesthesia, positioning 
of the patient on the operating table, when the tumour is manipulated, and immedi- 
ately after removal of the tumour. Five mg. of Rogitine is given intravenously, prior 
to commencing the anaesthetic. With an intravenous drip infusion of dextrose-saline 
running, the operation is commenced. If pre-operative investigations have not re- 
vealed the side on which the tumour is situated, the procedure detailed on p. 582 
is carried out. As some 10 per cent, of phaeochromocytomas arc ectopic there is 
something to be said for exploration via the anterior route (p. 582). The blood- 
pressure rises sharply when the affected adrenal gland is handled, and to counteract 
this rise another 5 mg. of Rogitine is given into the tube of the intravenous drip. 
Should it be necessary, yet another dose is given. As soon as the adrenal gland has 
been extirpated, a considerable fall in the blood pressure is to be expected, and is 
combated by giving an injection of noradrenaline (p. 583), which, during the first 
week following the operation, should always be at hand for immediate intravenous 
injection in case of need. With these precautions, the earlier operative mortality has 
been lowered. If symptoms persist after unilateral adrenalectomy, a tumour in the 
-ontralateral gland is highly probable. In this instance the second tumour, which is 


1 Rogitine (Ciba) (phentolamine B.P.), a substance that suppresses temporarily the pressor 
activity of the secretion of chromaffin tissue. 

I'hc Mayo Clinic , Rochester, Minn., U.S.A . , founded in 1S99 by W. W. Mayo and his sons , W. J. and C. H. May*. 
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usually well-defined, must be dissected from the healthy portion of the gland. Some 
consider this to be the better technique for all cases, particularly because these tumours 
are almost always benign and the operation is curative. 

The excised specimen, when fixed in bichromate solution, stains brown. 

Hyperplasia of the adrenal medulla, although often more in evidence on one 
side than the other, is usually bilateral. Paroxysmal hypertension, clinically identical 
with that produced by a phaeochromocytoma, is present. Unilateral adrenalectomy 
brings about amelioration, but for a cure of the condition, after an interval, the 
remaining adrenal should be removed. 
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CHAPTER 2 6 

THE BREAST 


Comparative and Surgical Anatomy. — Mammals arc distinguished and so- 
called because they are provided with mammary glands. The cow, sheep, goat, mare 
and the elephant have an udder surmounted by teats, while other animals are fur- 
nished with breasts, the number of pairs of which vary with the species, and is related 
to the average number of offspring in each litter. Thus the sow has six to nine 
pairs, rodents six or seven pairs, while, like man, the anthropoid apes, the lioness, the 
sea-cow and, as John Hunter first noted, the whale, have but a single pair. 

In anatomical works the protuberant part of the human breast is generally described 
as overlying the second to the sixth ribs, and extending from the lateral border of the 
sternum to the anterior axillary line. Actually a thin layer of mammary tissue ex- 
tends considerably farther on all sides, viz : to the clavicle above, to the seventh or 
eighth ribs below, to the mid-line medially, and to the edge of the latissimus dorsi 
posteriorly. This fact is of importance to a surgeon when he seeks to remove the 
whole breast. The full extent of the breast is apparent in cases of milk engorgement. 

As age advances, the parenchyma of the breast undergoes considerable atrophy and 
becomes loose in texture, making the detection of lumps within it easier. 

The axillary tail of the breast is of considerable surgical importance. In some 
normal cases it is palpable, and in a few it can be seen in the pre-menstrual phase and 
during lactation. A well-developed axillary tail is sometimes mistaken for a mass of 
enlarged lymph nodes or a lipoma. 

The lobule is the basic structural unit of the mammary gland (fig. 760). In the 
human breast the number and size of the lobules vary exceedingly : they are largest 
and most numerous during early womanhood. From ten to 
more than a hundred lobules empty by means of ductules into 
a lactiferous duct, of which there are from fifteen to twenty. 

Each lactiferous duct is provided with an ampulla — a little 
reservoir for milk or abnormal discharges. 

The ligaments of Cooper are hollow conical projections 
of fibrous tissue filled with breast tissue, the apices of the 
cones being attached firmly to the deeper layers of the skin 
overlying the breast. These ligaments account for the dim- 
pling of the skin overlying a scirrhous carcinoma, or other 
lesions of the breast accompanied by fibrosis. 

The Areola. — The subcutaneous tissue contains invol- 
untary muscle arranged in concentric rings as well as radially. 

The areolar epithelium contains numerous glands of three 
kinds — sweat glands, sebaceous glands, and accessory mam- 
mary glands. The sebaceous glands (known as the glands of 
Montgomery) enlarge strikingly during pregnancy and serve to lubricate the nipple 
during lactation. The accessory mammary glands are minute, inconstant, and possess 
ducts that open on the areola. 

The Nipple is covered by a thick and rather crinkled skin. Near its apex, and very 
difficult to see because of the cutaneous corrugations, lie the orifices of the lactiferous 
ducts. The nipple and the areola of a nullipara are pink ; with succeeding pregnancies 
they become pigmented by deposits of melanin. The nipple contains smooth 
muscle fibres arranged concentrically and longitudinally ; thus it is an erectile structure 
and, for the convenience of the infant in arms, points forwards and outwards . 

Lymphatics. — The lymphatic vessels of the breast drain into (1) nodes that 
: ie between the greater and lesser pectoral muscles ; (2) the thoracic chain of lymph 
! lodes along the lateral thoracic artery \ (3) the subscapular chain that extends 
rom the lateral thoracic wall to the axillary vein, and thence along the axillary vein, 

/hn Hunter , 2728-1793, Surgeon, St. George*s Hospital , London . 

>*r Astley Cooper , 2768-1841. Surgeon, Guy's Hospital, London. 
r *Hiam Montgomery 1797-1869. Professor of Midm/ery, Dublin. 



Fig. 760. — Showing 
the lobules and the 
lactiferous ducts, with 
their ampullae. 
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most of the lymph nodes being on the caudal aspect of that vessel; (4) the central 
group* which is the largest, lying at the apex of the axilla. The highest of these lymph 
nodes is sheltered beneath the clavicle. 

It is highly important to know that : (a) there is free communication between the 
subclavicular and the supraclavicular lymph nodes which are involved in 33 per cent, 
of cases in which the axillary lymph nodes are the seat of secondary deposits of 
carcinoma (Andreassen) ; ( b ) that the postcro-cervical chain of lymph nodes are 
linked with those of the axilla, and that (c) the lymph nodes along the internal mam- 
mary artery are involved in 48 per cent, of cases in which the axillary lymph nodes arc 
implicated (Handley). 


THE NIPPLE 

Absence of the nipple is very rare, and usually it is associated with amazia. 

Supernumerary nipples occasionally occur along a line extending from the 
anterior fold of the axilla to the fold of the groin. This constitutes the 
milk line of lower mammalia. Unless the clinician is familiar with 
the anomaly, supernumerary nipples are liable to be mistaken for moles 
or warts. 

Retraction of the nipple is of two exceedingly important 
varieties : (a) that occurring at puberty (remote), and (b) that 
occurring during womanhood (recent). 

(a) Retraction occurring at puberty is due in most instances 
to a developmental abnormality ; the nipple, for some unknown reason, does 
not develop pari passu with the breast. It is possible that in a few instances 
the retraction is an aftermath of mastitis of infancy. In about one-quarter 
of the cases the condition is bilateral. 

Non-protuberance of the nipple hinders an infant suckling at the breast. 
Clinical experience shows that a breast with long-standing retraction of its 
nipple is prone to fibroadenosis and, especially during lactation, to infection 
and abscess formation. 

Treatment. — During and soon after puberty: if the patient draws out 
the nipple between finger and thumb daily for about three weeks the condi- 
tion is usually remedied. In somewhat older patients, the regular application 
of a large warmed test-tube over the nipple may create sufficient suction to 
rectify the deformity. 

(b) Recent Retraction. — The importance of long-standing retraction of 
the nipple is dwarfed by the ominous diagnostic significance of recent 

retraction (fig. 761), which is a frequent accom- 
paniment of scirrhous carcinoma (p. 605). 

Therefore the all-important question to put to the 
patient is : “ How long has this nipple been re- 
tracted ? ” 

Cracked Nipple. — Want of care in the prepara- 
tion for lactation and neglect of the hygiene of the 
nipple during lactation are the chief causes of this 
not uncommon condition. Its main importance lies 
in the fact that the crack is the forerunner of acute 
infective mastitis. 

Prophylaxis . — Dining the last two months of 
pregnancy the nipples and their areolae should be 



Fig. 761. — Recent retrac- 
tion of the left nipple. 



Mogens Kristian Andreassen , Contemporary. Professor of Clinical Surgery , University of Copenhagen , Denmark. 
Ricnurd Sampson Handley » Contemporary. Surgeon t Middlesex Hospttal t London. 
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washed, dried, and anointed with a little lanoline each day. The same 
routine may be continued, with advantage, after suckling 1 . 

Treatment. — At the first sign of soreness the nipple is rested for twenty-four to 
forty-eight hours and the breast emptied with a breast-pump, as necessary. The 
nipple is washed and Bepanthen (5 per cent. Panthenol) Cream applied. When the 
soreness ceases, the baby is put to the breast for one minute at first and normal 
feeding is gradually resumed. 

A cracked nipple is rested until healed; Tr. Benzoin Co. is applied locally. The 
breast is expressed and feeding gradually established as for a sore nipple. Especially 
if the nipple is partially retracted, the use of a 
nipple shield (fig. 762) will prevent recurrence. 

Papilloma of the nipple presents the features 
of a cutaneous papilloma. Sometimes it grows to 
the size of a cherry, but the pedicle is always narrow. 

The treatment is excision together with a tiny disc 
of the skin from which it grows. 

Retention Cyst of a Gland of Mont- Fig. 762. ^-Rubber nipple shield, 
gomery. — These glands, situated in the areola, 

secrete sebum and, as a result of an orifice of one of the glaxtds becoming blocked, 
a sebaceous cyst forms. 

Chancre of the Nipple. — The majority of chancres of die nipple occur by in- 
fection from a syphilitic buccal mucous patch in the mouth of a member of the 
opposite sex. Although wet-nurses are now seldom, if ever, employed in this 
country, when this form of infant feeding is used the nipple is sometimes infected 
from the mouth of a syphilitic baby. The mother of such an infant is immune to 
re-infection from her own child. 

Eczema of the nipple is a rare condition and is bilateral, and presents 
features common to eczema elsewhere. 

Paget’s disease of the nipple (p. 606) must be distinguished from the 
foregoing. 

ABNORMAL DISCHARGES FROM THE NIPPLE 

The discharge occurs from one (rarely more) of the lactiferous ducts. 



DISCHARGES FROM THE NIPPLE 


associated 
with a lump — 
remove lump 


no lump present 


localised to 
one duct 

microdochcctomy (fig. 887) 


L 

from many 
di cts 


haemoglobin 

positive 


over 40 

simple mastectomy 


under 40 
observe 

\ 


(1) discharge disappears or (2) becomes localised 
to one duct — microdochectomy or (3) lump 
appears — remove lump. 


haemoglobin 

negative 


observe and repeal 
occult blood test 
periodically 


Scheme for management of discharges from the nipple. r ( After Htdity Atkins, p.r.c.s., L ondon.) 
The management depends on the presence of a lump, or of occult blood (as tested by the 
enzidine test) or on whether it is localised to one duct. All such cases must be kept under 
-gular observation. 


1 In some maternity hospitals the nipple is cleansed before and after suckling by wiping 
with a sponge removed from 70 per cent, alcohol solution kept in a jar labelled with the 
itient’s name. 
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A clear serous discharge is associated usually with a retention cyst, 
consequent upon fibroadenosis. 

A blood-stained discharge is pathognomonic of duct papilloma or duct 
carcinoma. The former condition is more common than the latter, 

A black or green discharge may be due to altered blood from the 
foregoing, but is much more frequently an accompaniment of retention 
cysts of fibroadenosis. In cases of a dirty green discharge, when the breast 
is removed it is usually found to be riddled with cysts containing the same 
material. 

THE BREAST 

CONGENITAL ABNORMALITIES 

Amazia. — Congenital absence of the breast may occur on one (fig. 763) or both 
sides. It is sometimes associated with an absence of the sternal portion of the 
pectoralis major. Amazia, which is rare, is more common in males. 



Fig. 763. — Congenital absence Fig. 764. — An accessory and 

of the right breast. functioning breast on the left 

thigh. C After G. J. A. Witkoxvski.) 

Polymazia. — Accessory breasts have been recorded in the axilla, groin, buttock, 
and thigh, the most frequent site being the axilla. They have been known to 
function during lactation (fig. 764). 

DIFFUSE HYPERTROPHY 

Diffuse hypertrophy of the breasts occurs sporadically in otherwise healthy girls at 
puberty and, much less often, during the first pregnancy. The breasts attain enor- 
mous dimensions (fig. 765), and may reach below the knees when the patient is sitting. 
This tremendous overgrowth of the mammary glands is due, apparently, to their 
extreme sensitivity to oestrogenic hormone. Sometimes the hypertrophy is unilateral. 1 
Unilateral hypertrophy may be easily mistaken for the breast which is pushed forward 
by a large soft fibroadenoma of the retromammary area. If diffuse hypertrophy causes 
real distress, a plastic operation is indicated. 

PENDULOUS BREASTS 

Flabby breasts that hang loosely and are frequently, but not necessarily over-size, 
is a common cosmetic mammary complaint. The cause of the condition is regression 
from a former fullness, due to (a) over-development at adolescence, ( b ) a terminated 
pregnancy, (c) lactation, or ( d ) obesity. For the more extravagant cases, plastic re- 
construction of the breasts can be undertaken. 

1 In tropical countries this must be distinguished from filarial elephantiasis of the breast 
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UNDER-DEVELOPMENT OF THE BREASTS 

In patients between the ages of twenty and thirty 
some increase in size can be expected following a two 
months’ course of an oestrogen preparation. 

INJURIES OF THE BREAST 

Injuries of the breast are rare and comparatively 
unimportant. 

Hematoma, particularly a resolving haematoma, 
gives rise to a lump which, in the absence of overlying 
bruising, is difficult, if not impossible, to diagnose 
correctly until an exploratory incision has been made. 

Traumatic fat necrosis may be acute or chronic, 
and usually occurs in stout, middle-aged women. 

Following a blow, or even indirect violence (e.g. con- 
traction of the pectoralis major), or the administration 
of subcutaneous infusion into the breast, a lump, often 
painless, appears. In the absence of a definite lead, the 
swelling, which is often attached to the skin, is usually 
diagnosed as a carcinoma. A definite history of injury, 
especially that inflicted by subcutaneous infusion, 
should bring the condition to the clinician’s mind. On incising the lump a chalky 
white area of necrotic fat is found resembling necrosis seen in cases of subsiding acute 
pancreatitis. 

ACUTE AND SUBACUTE INFLAMMATIONS OF THE BREAST 

Mastitis of infants is at least as common in the male as in the female. 
Its aetiology is closely related to the lactation of infants. On the third or 
fourth day of life, if a breast of an infant is pressed lightly, a drop of 
colourless fluid can be expressed ; a few days later there is often a slight 
milky secretion, which finally disappears during the third week. This is 
popularly known as ‘ witch’s milk ’. The explanation of this phenomenon 
is that the hormone which stimulates the mother’s breast reacts also upon the 
mammary tissue of the foetus. Mastitis of infants is essentially a physiolo- 
gical activity. It may lead to a true mastitis by retrograde infection. This 
true mastitis usually resolves; occasionally it suppurates. 

Mastitis of puberty is encountered rather frequently, usually in males. 
The patient, aged about fourteen, complains of pain and swelling in the breast. 
In 80 per cent, the condition is unilateral but the opposite breast may be 
affected later. The breast is enlarged, tender, and slightly indurated. 

Treatment is symptomatic. Suppuration never occurs. The tender- 
ness subsides in fourteen days or so, but induration often persists for several 
weeks. 

Mastitis of mumps is usually unilateral, and more common in 
females. 

Mastitis from local irritation, which is commonly subacute and seldom 
suppurates, may be produced from a too tight elastic brassiere. The con- 
dition is by no means rare in men (p. 615). 

Mastitis from milk engorgement is liable to occur about weaning time ; 
and sometimes in the early days of lactation when one of the lactiferous ducts 
becomes blocked with epithelial debris. In the latter instance a sector only 
>f the breast becomes indurated and tender. 



Fig*' 765. — Diffuse hyper- 
trophy (virginal). 
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Treatment. — Unless the engorgement can be relieved with a breast 
pump, or by the sucking of the infant (stagnant milk being such a good 
medium for bacterial growth), bacterial infection is liable to supervene. 
Antibiotic treatment as detailed below, if commenced early, will abort the 
infection in most instances. The advisability of weaning the infant and 
inhibiting secretion of milk (see later) should receive consideration. 

Bacterial mastitis, which is by far the most common variety of mastitis, 
nearly always commences acutely. Although often referred to as mastitis of 
lactation, it is incorrect to assume that acute mastitis in women is necessarily 
lactational. Of a hundred consecutive cases of breast abscess, thirty-two 
occurred in women who were not lactating (de Jode); probably some were 
due to infection of a haematoma. In almost every case the infecting organism 
is a staphylococcus, and in a high percentage it is penicillin-resistant. In 
cases where the infection is acquired in hospital no less than 90 per cent, of 
the infecting staphylococci are insensitive to penicillin. There are two 
varieties of this condition: 

Intramammary mastitis (80 per cent.) frequendy progresses to 
suppuration. In lactational cases the sufferer is often in the first month of 
her first lactation, or, less frequently, is suckling an infant six or more 
months old, when its incisor teeth are developing. 

Aetiology. — In maternity wards, staphylococcal infections of the breast 
sometimes assume almost epidemic proportions, due, no doubt, to a staphylo- 
coccal carrier among the nursing staff. Usually the intermediary is the 
infant ; after the second day of life 50 per cent, of infants harbour staphylo- 
cocci in the nasopharynx. 

* Cleansing the baby’s mouth ’ with a swab is also an etiological factor. The 
delicate buccal mucosa is excoriated by the process ; it becomes infected, and organ- 
isms in the infant’s saliva are inoculated on to the mother’s nipple. 

There seems litde doubt that in the great majority of cases the precursor 
of intramammary mastitis is failure of secretion to escape because one (rarely 
more) of the lactiferous ducts becomes blocked with epithelial debris — a 
hypothesis that is strengthened by the fact that, whether they are lactating or 
not, intramammary mastitis and abscess of the breast are relatively frequent 
in women with a retracted nipple. While stasis in some part of the lacti- 
ferous tree is a major factor in the production of this condition, undoubtedly 
the older hypothesis — ascending infection from a sore or an infected cracked 
nipple — must not be spurned. Once within the ampulla of the duct, staphylo- 
cocci cause clotting of milk. Within the clot organisms multiply rapidly. 

Clinical Features. — The affected breast, or more usually mainly one 
quadrant of it, presents the classical signs of acute inflamma tion, and what is 
aptly called ‘ the cellulitic stage * of a breast abscess has been reached. 

Treatment during the Cellulitic Stage.— The patient must be con- 
fined to bed. Tetracycline 250 mg. four times a day for seven days should be 
started immediately. Support to the breast with a firm many-tailed bandage 

Louis Renejulien de Jode, Contemporary. Consultant Surgeon , Whipps Cross Hospital , London . 
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and local heat will help to relieve the pain, and permit examination of the 
inflamed breast daily, which is essential. 

To wean or not to wean is a question of great importance. Except when the 
patient has been suckling the child for over nine months, undoubtedly it is 
better not to wean. Feeding is continued from the uninfected breast, and 
the infected breast is emptied after each feed by manual expression, carried 
out by the patient herself ; this is more effective than a breast pump, which 
does not always clear obstructed ducts. The milk expressed from the 
inflamed breast is boiled for five minutes before being given to the child in 
a feeding bottle. In patients with bilateral acute mastitis the baby can 
be fed entirely on the milk obtained by expres- 
sion and boiled ; this is not detrimental to the 
baby. 

In cases where the child has already been breast- 
fed too long, or the mother finds manual expression 
too painful, weaning is advisable. Stilbcestrol 
io mg. three times a day is given after the breasts 
have been emptied and this usually inhibits lactation 
completely. 

Formation of an ‘ Antibioma ’. — It is absolutely 
essential that an antibiotic should not be given if Fl<3 ‘ ^re^rbscMs" 11 ” 3 ^ 
pus is already present. If an antibiotic is given, the 

pus in the abscess frequently becomes sterile and a large brawny oedematous 
swelling remains in the breast and takes many weeks to resolve. Some- 
times there is excessive fibrosis and this, with the absence of tenderness, has 
caused the diagnosis to be revised in favour of a carcinoma. It is better to 
explore the mass with a wide-bore aspirating needle than to cause an 
‘ antibioma ’ with its attendant pain, chronicity, and ill health. Most 
4 antibiomas ’ are due to (i) the patient stopping breast feeding with in- 
adequate suppression of lactation and (2) late, inadequate, and ineffective 
antibiotics. 

Indications for Operation. — The breast should be incised when, after 
emptying, an area of tense induration is felt and/or when oedema of the over- 
lying skin is found. Usually the area of induration is sector-shaped, and in 
early cases about one-quarter of the breast is involved (fig. 766) ; in many 
later cases the area is more extensive (fig. 767). 

Drainage of an Intramammary Abscess. — An incision following the cutaneo- 
alveolar margin (fig. 768) has a high cosmetic value and permits access to the whole 
of the interior of the affected segment. The incision passes through the skin and 
the superficial fascia. A long haemostat is then inserted into the abscess cavity. Every 
[•art of the abscess is palpated against the point of the haemostat, and its jaws are 
opened. All loculi and ‘ lactoceles ’ that can be felt are entered. _ ^Finally, the 
h aemostat having been withdrawn, a finger is introduced and any remaining septa are 
disrupted. Unless the abscess cavity is situated at the very highest sector of the breast 
■ counter-incision should be made at the most dependent part of the breast and a 

0 ainage tube inserted. In this, almost more than any part in the body , dependent 

1 ainage is essential. Dressings are carried out aseptically on the second day, when 
1 e tube is removed, and subsequently every other day. Antibiotic therapy is given 
1 r at least one week. 



s.p.s. — 38 
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Fig. 767. — Intramammary breast abscess. The abscess Fig. 768. — Incision 

should always be drained before it becomes subcutaneous. exactly at the areolar 

(7\ A. Bouchier-Hayes , F.R.C.S.I., Dublin .) margin. 


Subareolar mastitis (20 per cent.) is really not a true mastitis but results 
from an infected (sebaceous) gland of Montgomery, or from a furuncle on or 

] , » near the areola. The inflammation develops insidiously, 

1 \. usually without constitutional symptoms. When the patient 

J presents early, there is often an area of induration no larger 

I than a pea. No matter how small, if a lump can be felt, 

I pus is present (fig. 769), and the abscess should be drained 

-'fi'/J without delay. Spontaneous rupture, if allowed to occur, 
' y does not cure the condition; it merely results in recrudes- 

^ cence or chronicity. 

Chronic intramammary abscess is often a very difficult 
Fig. 769.— Sub- condition to diagnose : when encapsulated within a thick wall 
of fibrous tissue, the condition cannot be 
distinguished from carcinoma. Consequently it occa- X 

sionally happens that the abscess is only discovered after 
the excised breast has been transected. 

Chronic Subareolar Ab- 
• scess (leading to a milk- 

fistula ). — A recurrent subacute fig. 770.— Miik- 

or a chronic abscess may occur fistula originating in 
, mBf*- apart from lactation in women abscess™ subareolar 

! of the child-bearing age. The 
i condition is a frequent complication of long-stand- 
ing retraction of the nipple. The abscess ruptures 
^ and subsides, only to repeat the cycle over and 

Fig. 771.— Slitting up a over a g a * n at intervals of a few months when it 
chronic subareolar abscess, forms a chronic milk-fistula (fig. 770) which con- 

^iStracted SyfonS thmes to discharge, and flares up when the fistula 
standing. (After H. r. Cai- closes. 

ueii m 4 a. w. b, Burma,, Treatment. — Antibiotic therapy followed by 

incision and drainage is useless. The fistula must be treated in the same 
way as a fistula-in-ano, i.e. the track is laid open and saucerised. 




Fig. 770. — Milk- 
fistula originating in 
a chronic subareolar 
abscess. 


Fig. 771.— -Slitting up a 
chronic subareolar abscess. 
In this case the patient has 
a retracted nipple of long 
Standing. (After H. T. Cas- 
well and A . W, B. Burnett.) 


THE BREAST 


595 


Operation. — The only treatment that succeeds is to slit up the fistula (fig. 771) 
together with the communicating duct to its orifice on the nipple, which often lies in 
the sulcus of an inverted nipple. The next step is to excise thoroughly the fibrous 
walls of the abscess. This should be followed by packing and delayed closure. 

Tuberculosis of the breast, which is comparatively rare among Western races but 
more common in some other parts of the world, is, as a rule, associated with active 
pulmonary tuberculosis, or secondary to tuberculous cervical 
adenitis 1 . Tuberculosis of the breast (fig. 772) occurs more often 
in women who have borne one or more children and usually takes 
the form of multiple chronic abscesses. The diagnosis rests on 
bacteriological and microscopical examinations. Treatment 
with streptomycin, isoniazid and P.A.S. should be given (p. 23). 

If healing does not occur within two months, in most cases it is 
advisable to amputate the breast. 




Actinomycosis of the breast is rarer still, except among 

peasant women who work in the fields of Europe. The 
lesions present the essential characteristics of facio-cervical 
actinomycosis (p. 531). If healing does not occur as a result 
of the systemic treatment of actinomycosis 
recommended on p. 532, the affected 
breast should be amputated. 

Syphilis of the Breast. — A primary 
chancre of the nipple has been referred to 
on p. 29. Secondary lesions of syphilis in 
the form of mucous patches are sometimes 
found in the submammary fold. In the 
second stage also both breasts may become 
swollen and painful, the condition being 
known as diffuse syphilitic mastitis. 

Gumma of the breast is very rare, and almost impossible to 
p IG 773 Retro- diagnose unless there is other evidence of syphilis. 

mammary abscesg. Retromammary Abscess (fig. 773).— Here the pus 
is situated in the cellular tissues behind the breast, and in the great majority 
of cases the abscess has no connection with the breast proper. Usually a 
retro mammar y abscess originates from a tuberculous rib, infected hacmatoma, 
or possibly from a chronic empyema necessitatis (p. 651), and treatment must 
be directed to the relief of these conditions. A submammary incision allows 


Fig. 772. — Tuber- 
culosis of the breast 
with secondary sup- 
purating axillary 
lymph nodes. ( Pro- 
fessor A. K. Toujeeq , 
Lahore , Pakistan.) 


the breast to be retracted as necessary from 
the field of operation. 

MONDOR’S DISEASE 

Mondor’s disease is thrombophlebitis of the 
superficial veins of the breast and anterior chest 
wall (fig. 774). 

In the absence of injury or infection, the cause 
of the thrombophlebitis — like that of spontaneous 
thrombophlebitis in other sites — is obscure. The 
essential characteristic physical sign is an in- 
durated subcutaneous thrombophlebitic cord 
about 3 mm. in diameter, of varying length, 
^tuated in the subcutis of the breast. Usually it 
i > attached to the skin, and of a consistency that 
l“*s been likened to that of the vas deferens. 
Wien the skin over the breast is stretched by 



Fig. 774. — Mondor’s disease: a 
self-limiting thrombophlebitis of 
veins coursing over the upper chest 
towards the axilla. (Dr. J. H. Farrow , 
New York.) 


1 In 1829 Sir Astley Cooper, Surgeon to Guy’s Hospital, London, described scrofulous 
swelling! in the bosoms of young women, most of whom suffered from tuberculous cervica 
a -nitis. 
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raising the arm, a narrow, shallow subcutaneous groove alongside the cord becomes 
apparent. The great importance of the condition is that those unfamiliar with 
Mondor’s disease are likely to diagnose the condition as one of lymphatic permeation 
from an occult carcinoma of the breast. The only treatment required is restricted 
arm movements, and in any case subsidence occurs without recurrence, complications, 
or deformity. 


FIBROADENOSIS 1 

/Etiology. — Fibroadenosis is an aberration of those physiological changes 
that occur in mammary tissue at puberty (evolution) and at the menopause 
(involution). Usually it occurs between the ages of forty and fifty-five. 
Although it is called an * aberration ’ it may be nothing more than the 
normal involutional change. Some women, however, worry about the lumps 
or the pain which it sometimes causes and thus it has become a disease 
* entity ’. Many women are affected without being aware of it. 

Pathology. — When sectioned with a knife the affected areas in the breast 
are white or yellow, but they never present the grey tones of carcinoma. 
Microscopically the disease consists essentially of five features which vary 
in extent and degree in any one breast — these are: 

(1) Microcyst Formation. — These cysts are often long standing and vary 
very much in size. They contain dark mucoid material. 

(2) Adenosis. — As shown by an overall increase in acinar tissue. 

(3) Fibrosis. — The interstitial tissues are swollen and there is round-celled 
infiltration. Fat and elastic tissue disappears and is replaced by dense white 
fibrous trabeculae. This fibrous tissue compresses the ducts and leads to 
cyst formation. 

(4) Epitheliosis. — Hyperplasia of epithelium in the lining of the acini may 
occur. 

(5) Papillomatosis. — These may be small branching papillomas inside the 
cysts or small ducts. 

After decades of discussion most surgeons and pathologists are now con- 
vinced that fibroadenosis as such, is not a precancerous condition. Others 
are emphatic that fibroadenosis with epithelial hyperplasia is definitely a 
precarcinomatous condition. Both fibroadenosis and carcinoma of the 
breast are common conditions; by coincidence, they can coexist, which in 
point of fact occurs in 3 per cent, of cases of fibroadenosis. 

Clinical Features. — Fibroadenosis may occur at any age after puberty ; it 
is particularly common about the time of the menopause. Spinsters, childless 
married women, and multiparous women who have not suckled their children 
are the usual sufferers. This suggests that the condition is prone to appear in 
breasts that have been denied their intended function. The patient usually 
complains of pain in one breast, worse before menstruation, or after using the 
arm. On examination both breasts are inclined to be what can be described 
as * finely nodular ’ — the nodules being about the size of rice grains. As 
a rule it is possible to define the saucer-like edge of the periphery of the 

1 Fibroadenosis must not be confused with fibroadenoma, the most common benigi 
tumour of the breast. 

Henri Mondcr. 1879- 1962 , Professor of Clinical Surgery and Chief Surgeon » Salpitriire , Paris. 
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breast. When the breast complained of is examined between finger and 
thumb, more often than not, an indefinite lump can be made out, but with 
the flat of the hand this can be felt only 
vaguely. The lump is neither adherent to 
the pectoral fascia nor to the skin. There is 
no recent retraction of the nipple, but 
occasionally there is a serous or dark-green 
discharge therefrom. Fibroadenosis is 
sometimes more in evidence in one quadrant „ j F i?:-„ 77S -iTr Sec f° r " sIiaped 
of the breast (fig. 775) than in the remainder, twenty-eight, had a retracted nipple 
The presence of a palpable cyst or cysts is on the lett s * le for many years - 
inclined to obscure the clinical findings of fibroadenosis per se. Frequently 
the axillary lymph nodes are slightly enlarged; they are not hard but are 

often tender. 




L 

Fig 776. — A method 
of supporting the breast 
by adhesive strapping. 


Treatment. — Reassurance is) probably the most 
important part of treatment. It must be explained 
that these changes occur at this stage of life, that 
they are not precancerous and a certain amount of 
pain is to be expected. CEstrin will relieve the pain 
for a while but it will recur when it is withdrawn. 
Support for the breast by strapping (fig. 776) or a 
firm brassiere is essential. When the menopause is 
complete the pain will cease and the lumps dis- 
appear. From the surgeon’s point of view it is 
important to keep the patient under review until it 
is quite sure that no carcinoma is present. 

When the Diagnosis of Carcinoma is in Doubt. — There will always 
be cases where the clinician cannot be sure whether a particular lump in the 
breast is a patch of fibroadenosis or an early carcinoma. In doubtful cases 
it is wise to advocate operation without delay. The first step is to excise 1 
that part of the breast containing the lump, and to look at its cut surface 
(fig. 777). In many cases a naked-eye inspection will suffice to indicate 
the nature of the mass. If it is fibroadenosis, nothing more than local removal 
of the affected area is indicated. If it is carcinoma, the incision is closed, 
gloves and instruments are changed, and the surgeon performs a radical 
mastectomy. 

Sometimes, even by looking at the cut surface, no conclusion can be 
reached. If facilities for immediate histological diagnosis by frozen section 
are not available, the surgeon must either proceed to treat the case as 
one of carcinoma, or close the incision and await a histological report. 
The latter course may necessitate a second operation, that possibly may be 
refused. 


1 Many surgeons condemn pre-operative drill biopsy on the grounds that : ( 1 ) the procedure 
s open to the grave possibility of disseminating carcinoma; (2) the needle may miss a neo- 
lastic area altogether; and (3) often it is difficult to give a positive diagnosis on the uny 
pccimen. 
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Fig. 777. — Macroscopic examin- 
ation of a doubtful lump in the 
breast. In the lower part of the 
specimen the dead-white appear- 
ance of fibroadenosis is evident. 
In the upper quarter of this area there 
is a small carcinoma which cuts like 
an unripe pear, is greyish-white in 
colour and the surface of which is 
concave. 


Indications for Surgery in Fibroadenosis . — Surgery should only be undertaken for 
severe and persisting anxiety about the lumps and even in extreme cases when the 
patient says the pain is in- 


tolerable the results are 
disappointing. 

Submammary Exci- 
sion of the Breast. — A 
satisfactory method of re- 
moving the mammary 
gland in these cases is 
through a submammary 
incision. The breast, in- 
cluding its axillary tail, is 
dissected out, leaving the 
skin and nipple intact. 
After the mammary gland 
has been excised, a purse- 
string suture on the under- 
surface of the areola en- 



Fig. 778. — Submammary 
excision of the breast com- 
pleted. 



Fig. 779. — Result of 
submammary excision of 
both breasts for fibro- 
adenosis. 


sures eversion of the nipple. 

This operation (fig. 778), originated by Gaillard Thomas, gives a very good cosmetic 
result (fig. 779), especially in women with comparatively small, firm breasts. 


CLASSIFICATION OF CYSTIC SWELLINGS OF THE BREAST 

Cysts of the breast occur either in the ducts or in the stroma. 

Ducts — Fibroadenosis 

^Multiple. 

Intracystic papilliferous carcinoma (p. 606). 

Galactocele. 

Stroma — Papillary Cystadenoma (p. 601). 

Serocystic disease of Brodie (p. 601). 

Colloid degeneration of carcinoma (p. 603). 

Lymphatic cyst. 

Hydatid. 

(a) Simple Solitary Mammary Cyst . — The size of the cyst varies from £ inch 
to 2 inches (6 mm.-5 cm.) in diameter, the seat of election being the upper 
and outer quadrant. Macroscopically the solitary variety (fig. 780) presents 
as a blue-domed cyst (Bloodgood), the colour being due to its fluit* 
content. Although, clinically, the condition is a solitary cyst, as a rule the 
breast parenchyma contains a number of tiny satellite cysts. That the 


Theodore Gaillard Thomas , 1831-1903. Surgeon , The Women* s Hospital • Hew York. 

Joseph Colt Bloodgood, 1867-1935 . Surgeon , Johns Hopkins Hospital , Baltimore, Maryland , U.S.A. 
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swelling is a cyst may sometimes be con- 
firmed by transillumination; exceptionally 
aspiration is required to establish the 
diagnosis. 

(b) Multiple Cysts . — This is the com- 
monest type; the cysts are usually several in 
number. Sometimes one sector of the 
breast is affected alone. If a main duct near 
the nipple is obstructed, a duct papilloma 
should be suspected. 

Treatment. — To aspirate or not to 
aspirate ? That is the question ! 

Aspiration has its dangers as an intracystic 
neoplasm may be missed. For this reason 
many surgeons regard aspiration as unsafe. 

It is only safe if (i) the cyst does not refill, 

(2) the fluid withdrawn is not blood stained, 

(3) there is no residual lump after aspiration 
(Patey). If any of these criteria are not 
fulfilled, biopsy excision must be done. A 
solitary cyst can be excised through an fig. 780 —The blue- domed cyst 
incision over the swelling following one of Blocd 8°° d - (After c. f. GaMckur.) 

of Langer’s lines (fig. 783). Multiple cysts are best dealt with by sub- 
mammary excision of the breast. 

Galactocele, which is extremely rare, usually presents as a solitary, subareolar 
cyst, and always dates from lactation. It contains milk, liquid or inspissated, and in 
long-standing cases its walls tend to calcify. 

Lymphatic cyst is a curiosity, and its pathology is similar to the more common 
lymphatic cyst of the neck (p. 521). 



BENIGN NEOPLASMS OF THE BREAST 


Epithelial - 
Connective tissue 


-Duct papilloma. 

-Pure adenoma (very rare). 
.Neurofibroma. 


Mixed- 


Lipoma. 

-Fibroadenoma 
-Papillary Cystadenoma. 


<7' Hard. 
Soft. 


Duct Papilloma. — The majority of these tumours are single, but 
bilateral examples are not rare, and occasionally two or more ducts of the 
same breast are the seat of a papillary growth. The usual single papilloma 
often has a stalk, and is situated in one of the larger lactiferous ducts. 

Clinical Features. — The condition is rare before the age of twenty-five, 
and usually occurs in women between thirty-five and fifty. In the majority 
of cases bright red blood or, less often, a dark blood-stained discharge from 
the nipple is the only symptom. Rarely, the discharge is serous and not 
blood stained. On examination, a cystic swelling can sometimes be felt 


)avid Patey, Contemporary . Hon. Consulting Surgeon, Middlesex Hospital, London. 
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beneath the areola; pressure upon it will cause a discharge from the mouth 
of the affected duct on the nipple. No greater tragedy is enacted than when 
this eminently curable condition is neglected. After months or years the 
duct papilloma may be transformed into a duct carcinoma. 

Treatment. — Amputation of the breast is usually unnecessary. It is im- 
portant not to express the blood before operation as it then may be difficult 
to identify the duct in the theatre. 

Microdochectomy (after Hedley Atkins and Brigitte Wolff). — In this operation 
magnifying binocular glasses have proved most helpful. A fine sewing needle, from 
which the point has been removed, is inserted into the duct from which the discharge 
is emerging (fig. 781A). The skin of the nipple is then fixed to the eye of the needle 
by fine silk stitches. The skin of the incision is then infiltrated with adrenaline in 
saline (1 ml. of andrenaline t „Vu in 80 ml. of saline). Using a pair of fine pointed 
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Fig. 781. — A. Blunt needle inserted into duct and stitched in position. 

B. Reflection of skin flap to show needle inside duct. 

C. Specimen removed intact. 

(Atkins and Wolff. From British Journal of Surgery). 

scissors, a triangular area is cut 1 mm. away from the eye of the needle (fig. 781 A). 
Skin flaps are then reflected and the needle together with the duct is excised to 
produce a mass of breast tissue about 25 cm. in diameter. The lesion is nearly 
always situated within 4-5 cm. of the nipple orifice. The whole specimen (fig. 781c), 
together with the needle and triangular area of skin, is removed intact. After strict 
haemostasis, the wound is closed without drainage. A firm pressure bandage is 
applied for 48 hours. 

Nearly all excised specimens are reported upon by the pathologist as 
“ Papilloma. No evidence of malignancy ” — a major triumph resulting 
from a comparatively minor surgical procedure. 

Fibroadenoma of the breast is divided clinically into two varieties, the 
hard and the soft. The consistency depends on the ratio of cells to stroma. 

Hedley John Barnard Atkins , Contemporary. President , Royal College of Surgeons of England; Professor of Surger\ 
University of London (Guy’s Hospital). 

Bngute Wolff Contemporary. Pathologist , Guy's Hospital Medical School , London. 
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Histology. — Two types are usually described, pericanalicular and intra- 
canalicular fibroadenoma. But in most tumours both arrangements are to 
be seen. A well-developed capsule is always present. 

Hard Fibroadenoma. — As a rule the patient is between fourteen and 
thirty, the peak being about twenty-one years of age, and she complains of a 
lump in the breast. Exceptionally, there is more than one of these neoplasms 
present. On examination the lump is smooth, hard, and so freely movable 
that it has been termed a ‘ breast mouse \ 

Treatment is enucleation of the tumour (fig. 782) through an incision 
which should be submammary or following one of Larder’s lines (fig. 783); 
this is accomplished easily, because this neoplasm is entirely encapsulated. 



Fig 782. — Fibroadenoma 
of the breast enucleated 
(actual size). 



Fig. 783. — Langer’s 
lines in the skin over the 
breast. (After C. D. Haagensen.) 


Soft fibroadenoma, like the foregoing, is a definitely localised tumour. Much 
rarer than the hard variety, soft fibroadenomas occur in women about the age of 
thirty-five or forty. They are occasionally bilateral and usually lie deeply in the 
breast. Cystic and sarcomatous changes sometimes supervene. 

Treatment. — As a soft fibroadenoma usually lies at some depth from the surface, 
it is best removed through an ipsiiateral submammary in- 
cision (fig. 784). 

Papillary cystadenoma is a swelling composed of cysts 
in which papillomatosis is so extensive that the cysts are 
almost filled and feel solid. It may cause a bloodstained 
discharge from the nipple. The condition is entirely inno- 
cent and local excision is all that is necessary. 

MASSIVE SWELLINGS OF THE BREAST 

These are: 

1. Diffuse hypertrophy, which is usually bilateral 

(p- 590). 

2. Soft fibroadenoma of breast in young girls (about 
15 to 25) may cause unilateral hypertrophy. This is usually retromammary, 
difficult to palpate, and can be removed by a submammary incision. 

3. Serocystic disease of Brodie ( syn . Cystosarcoma Phylloides) 1 . — This may 
occur at any time from 40 years onwards. It is really a giant fibro-adenoma 
which rapidly attains such a large size that the overlying skin necroses and the 

* Phylloides— from the Greek <PuAAco<5»7<7=leaMike. There are branching projections 
*f the tumour tissue into the cystic cavities of this neoplasm. It is not a sarcoma. 

url von Longer Professor of Anatomy, University of Vienna, 

tr Benjamin Brodie 1783-1862. Surgeon, St. George’s Hospital, London. 



Fig. 784. — Incision 
for removing a soft 
fibroadenoma in the 
medial half of the 
breast. 
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tumour fungates through. It is not malignant even though the term cystosar- 
coma implies this. The surface of the tumour is unevenly bosselated (fig. 
785)5 with areas of softening and even fluctuation in the larger convexities. 
The overlying skin is thin and tense, and large veins can be seen coursing 

beneath the integument. As a rule the tumour is 
adherent neither to the skin nor todeeper structures. 
On occasions there is a serous discharge from the 
nipple. The axillary lymph nodes are not enlarged, 
except secondarily to infection. 

Treatment. — Simple mastectomy is all that is 
necessary. 

MALIGNANT TUMOURS OF THE BREAST 

Sarcoma of the breast is usually of the spindle-celled 
variety, and accounts for 0 5 per cent, of malignant 
tumours of the breast. Some of these growths arise in a 
soft fibroadenoma. It may be impossible to distinguish 
clinically a sarcoma of the breast from a medullary 
carcinoma, but areas of cystic degeneration suggest the 
probability of sarcoma. On incising the neoplasm its 
pale, friable consistency is characteristic. Sarcoma of the breast is met with most 
often in women between the ages of thirty and forty. Treatment is by simple 
mastectomy followed by radiotherapy. Surprisingly enough the outlook in this disease 
is good. 

CARCINOMA OF THE BREAST 1 



Fig. 785. — Serocystic 
disease of Brodie. 


There is no known cause of mammary cancer, and although the patient 
frequently attributes the lump to a knock, it is extremely improbable that 
injury plays any part in the production of the condition. Cancer very rarely 
attacks both breasts simultaneously. Only o-6 per cent, of all cases occur 
in males. Women between forty and fifty years of age are its most frequent 
victims, the disease having a higher incidence in the un- 
married and in the less fertile married women. There 
is some evidence to support the view that suckling 
reduces the incidence of breast cancer. It is estimated 
that 1 in 25 of all female children born will develop cancer 
of the breast during their lifetime. While any portion of 
the breast may be attacked, the disease commences most 
frequently in the upper and outer quadrant (fig. 786). 

Unfortunately, so often the patient states that, although 
she noticed a lump in her breast while washing herself, 
she “ took no notice of it ” because it was painless. 

Probably the average time between the patient finding 
the lump and reporting it is eight months. Women should be urged to 
report to their doctors as soon as a lump in the breast is discovered. 



Fig. 786. — The re- 
lationship of carci- 
noma of the breast to 
the quadrants of the 
breast. ( Marshall and 
Higginbotham’ > statistics.) 


Pathological Classification. — All breast cancers arise in duct epithelium. 2 Some 
are so malignant and rapidly dividing that they transgress barriers readily and are 


1 The importance of this subject becomes more evident when it is realised that 7,500 
women die annually from this condition in Great Britain. This is the highest incidence of 
any country in the world, except Austria and Denmark. 

* Hedley Atkins, P.R.C.S. 
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almost everywhere seen to be extradochal. Such cells are polygonal (spheroidal) 
from mutual compression. Others are less malignant and retain their characteristic 
columnar form. Such growths have less tendency to transgress barriers (though they 
must do somewhere otherwise they would not be carcinomas) and are seen to be 
mainly intradochal. The extradochal growths excite a greater or less degree of 
fibrous reaction. A prominent feature of the histology is that in any one tumour 
there is usually an infinite variation in the pattern of the cancer cells, from the atrophic 
scirrhous with much fibrous tissue to the most cellular with little or none. Further- 
more, while the breast lump may be an obvious scirrhus, the deposits in the lymph 
nodes may be highly cellular. It is possible, however, to distinguish those arising in 
the nipple (Paget’s disease, p. 606), those arising in the ducts which are frequently 
papillifcrous in form, and those arising in the breast tissue itself which are composed 
mainly of spheroidal cells with varying degrees of fibrous tissue response. A distinct 
type is the so-called colloid carcinoma where all the neoplastic tells are distended with 
colloid material. This tends to form a large growth but it is tiot highly malignant as 
might be expected. 

From all this, it will be obvious that a distinct microscopical classification of any 
growth is very difficult as it may be scirrhous, trabecular scirrhous, medullary, or 
tubular. With such a wide variety of pattern in any one tuijfcour it is impossible to 
give a prognosis on the histology alone. 

THE SPREAD OF MAMMARY CARCINOMA 

(a) Local Spread. — The tumour increases in size and invades other 
portions of the breast. It tends to involve the skin (fig. 789) and to pene- 
trate the pectoral muscles, and even the chest wall. 

(b) Lymphatic spread occurs in two ways : by emboli, composed of 
carcinoma cells, being swept along the lymphatic vessels by the lymph 
stream ; and by permeation, that is, actual growth of columns of cancer cells 
along the lumina of the lymphatic channels. By these means the axillary 
lymph nodes and sometimes the internal mammary lymph nodes are involved 
comparatively early. Later, the supraclavicular lymph nodes, the opposite 
breast, and the mediastinum, are all possible resting places for itinerant 
carcinoma cells journeying by this route. Finally, they may be found in 
lymph nodes even farther afield. 

(c) Spread by the Blood-stream. — It is by this route that skeletal 
metastases occur (in order of frequency) in the ribs, lumbar vertebrae, 
femur, thoracic vertebrae, and the skull, a pathological fracture occurring 
most often in a rib or a vertebra. In most instances it is by way of the 
blood-stream that metastases arrive in the liver or brain from the breast, but 
secondary deposits may also be carried to the liver via the lymphatics within 
the rectus sheath and the falciform ligament. 

Clinical Types of Carcinoma of the Breast. — Again it is difficult to 
give any one growth a distinct classification but, in the main, it is possible to 
recognise certain clinical types. Commencing with the most malignant and 
(assuming that a diagnosis is made reasonably early) passing to the least 
malignant, the following clinical varieties are encountered: 

Mastitis Carcinomatosa ( 2 per cent.).— Most of these cases occur during preg- 
nancy or lactation. The diseased breast is often painful — an uncommon symptom in 
ordinary carcinoma of the breast. In 50 per cent, of cases there is retraction of the nip- 
ple. The reddened skin (fig. 787) feels abnormally warm and cutaneous oedema, 
which indicates blockage of the subdermal lymphatics with carcinoma cells, usually 
extends over a considerable area, i.e. over one-third or more of the breast. Enlarge- 
ment of the axillary lymph nodes is present regularly. This galloping form of mam- 



6 c >4 


A SHORT PRACTICE OF SURGERY 



FiG. 787. — Mastitis carcinomatosa of the left breast. 


mary cancer, which is the result of an unbridled proliferation of cancer cells with very 
little fibrous reaction, sometimes is mistaken for an abscess, and incised. The main 
distinguishing features between the two conditions arc that in mastitis carcinomatosa 
there is (1) more widespread oedema, (2) (with few exceptions) an absence of pyrexia 
and leucocytosis, and (3) the ‘ inflammation ’ fails to respond to antibiotic therapy. 

Treatment. — The widespread teaching that operation — radical mastectomy in 
particular — is always contra-indicated in cases of inflammatory carcinoma, is unten- 
able. The only patients with this condition who have survived five years — and they 
are few enough in all conscience — have been subjected to radical mastectomy followed 
by radiotherapy. In many instances palliative treatment is all that is possible, and 
usually the patient is dead within a few months. Whether the pregnancy should be 
terminated is a great problem and each case has to be considered on its merits. Proof 
that benefit occurs is difficult to come by. If the pregnancy is terminated, oophorec- 
tomy should be carried out as well. 

Medullary (syn. anaplastic) carcinoma (17 per cent.) is usually found 
in women between twenty-five and thirty-five years of age with well-developed 
breasts (fig. 788). While presenting many characteristics of the scirrhous 



Fig. 788. — Medullary carcinoma of the left 
breast. The nipple on the affected side is 
elevated. The breast contains an irregular 
firm mass. The axillary lymph nodes are im- 
palpable. 


Fig. 789. — Medullary 
carcinoma fungating 
through the skin. Note 
the peau d' orange. 


variety, the epithelial element of the growth is in excess of its fibrous stroma. 
As a consequence the tumour does not feel so hard, and in advanced cases 
(fig. 789) it may present semi-solid areas due to degeneration of masses of 
ill-nourished cells. This variety of carcinoma is not so intensely malignan t as 
one was often led to believe. Statistics from all clinics show that the 
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survival rate after operation is very little worse than that of scirrhous 
carcinoma. Perhaps the relatively large size and rapid growth of the 
tumour impel the patient to seek relief earlier than in the case of scirrhous 
carcinoma. 

Scirrhous 1 carcinoma (63 per cent.) is met with principally in middle- 
aged and elderly women. Owing to an abundance of fibrous tissue the lump 
feels very hard, while its contour tends to be irregular. The most important 
physical sign in breast cancer is attachment of the lump to the skin, under- 
lying muscle, or to the nipple (fig. 790). The clinician must spare no 
pains to be certain whether the lump he is investigtting has any such 
attachment (fig. 791). The importance of 
recent retraction of the nipple has been alluded 
to already (p. 588). Peau d’orange of the skin 
overlying the tumour (fig. 793) is a late sign. 

In the early stages the axillary lymph nodes 
are impalpable, but they are invaded micro- 
scopically a considerable time before they can 
be felt clinically. 

Untreated, the growth invades and even- 
tually ulcerates through the skin and it may 
extend into the thorax (fig. 792), while 
dissemination via the lymphatic and blood- 
streams finally determines the fatal issue. 

If a breast containing a scirrhous carcinoma 
is cut with a knife so as to section the tumour, 
the following macroscopical characteristics 
will be noticed : 



Fig. 790. — Scirrhous carcinoma 
of the left breast ; Stage I. Nipple 
commencing to retract. (For 
staging of carcinoma of the breast, 
see p. 607.) 


1. The growth cuts like an unripe pear, and may grate whilst being cut. 

2. Usually both cut surfaces are found to be concave. 

3. The colour of the cut surface is definitely grey (fig. 777)> and its appearance 



Fig. 791 . — Scirrhous 
carcinoma ; Stage III. 
Nipple almost out of sight. 



Fig. 792. — Stage IV. Nipple 
submerged, skin involved by 
the growth which is adherent 
to chest wall. 


1 Scirrhous— from the Greek skiros = hard. 
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has been aptly likened to the interior of an unripe pear. A most important gross 
finding is small granular whitish streaks within the tumour tissue. 

4. On viewing the periphery of the sectioned tumour it will be found that there 
is not the slightest indication of a capsule. True to its namesake, the crab, its claws 
have penetrated hither and thither into the breast tissue, and it is impossible to 
separate the tumour from the breast. 


Atrophic scirrhous carcinoma (5 per cent.) is seen principally in aged, 
thin women with small breasts. The cellular element of the growth is com- 
paratively sparse, its main constituent being the fibrous stroma. Although 
steadily progressive, the disease runs a very chronic course, perhaps taking 
ten years to ulcerate through the skin, after which it is inclined to grow some- 
what more rapidly. Stilboestrol (p. 613) may cause it to disappear. 

Duct Carcinoma (8 per cent.). — As the leading symptom in both con- 
ditions is a blood-stained discharge from the nipple, it is often impossible to 
distinguish a duct papilloma from a duct carcinoma without additional help. 
In the case of a duct carcinoma sometimes a small lump can be palpated 
behind the nipple or areola, and emerging from this there is usually a sector- 
shaped area of induration, viz. : »- 

Obviously the cause of the latter is distension of those alveoli drained 
by the duct that is blocked by the growth. 

Exploration in a Doubtful Case — On slitting up a lactiferous duct con- 
taining a duct carcinoma it is often possible to trace the main stalk of the 
neoplasm arising from the wall of the duct. From this stalk delicate ten- 
drils, like fine seaweed, can be traced along smaller ducts, the latter and their 



Fig. 793. — Intra- 
cystic papiUiferous 
carcinoma. The 


breast is also the seat 


corresponding alveoli being dilated into a fine sponge- 
work by the growth and blood-stained serous exudate. 

The reason for the relative benignity of this form of 
carcinoma is that the lymph nodes are involved some- 
what late in the course of the disease, and as a duct 
carcinoma gives rise to an alarming symptom (bloody 
discharge from the nipple), which impels the patient to 
seek advice early, the prognosis after radical mastectomy 
is usually good. 

Intracystic PapiUiferous Carcinoma (2 per cent.). — It 
is usually impossible to differentiate this condition from a 
simple cyst until its interior has been displayed or aspiration 
has revealed blood-stained fluid or a lump remains afterwards 
(p. 599). Rapid recurrence of the cyst after aspiration is also 
suspicious . Wit hin t he cyst there 


of fibroadenosis with is a cauliflower-like growth (fig. 
multiple small cysts. 793). The prognosis after early 
operation is good. 

Paget’s disease of the nipple (1 per cent.) is a per- 
sistent eczema-like condition that usually commences in 
patients over fifty years of age and does not respond to 
treatment. The nipple is eroded slowly and eventually 
disappears. As the disease progresses the areola becomes 
involved (fig. 794), and the erosion continues to spread 
peripherally for about two years, by which time a carci- 
noma within the breast becomes manifest. After many 



Fig. 794. — Paget’s disease 
ot the nipple. 


Sir Janus Paget, 1814-2899. Surgeon, St. Bartholomew's Hospital , London . 
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years of controversy it is now agreed that Paget’s disease of the nipple is due to a slowly 
growing duct carcinoma that infiltrates the epithelial covering of the nipple. 

Microscopically the affected area is characterised by the presence of large vacuolated 
cells, with small, deeply staining nuclei, in the epidermis. In the majority of cases an 
exhaustive microscopic search reveals the presence of malignant changes in the ducts 
(Donald Teare). Sooner or later a carcinoma develops in the breast itself. 

Differential Diagnosis: 

Eczema Paget's Disease 


Bilateral. Always unilateral. 

Lactation. Menopause. 

Vesicles. Nope. 

Responds to treatment. Does not respond. 


Treatment should always be radical mastectomy. As a rule the prognosis is 
extremely good. Naturally, if the patient has a palpable lump as Well as nipple erosion, 
the prognosis is less favourable. On no account should patients with this condition 
be subjected to radiotherapy alone, as Paget’s disease of the nigple is radio-resistant. 

CLINICAL STAGING OF CARCINOMA OF THE BREAST 

When the patient is first examinedj instead of categorising the growth in 
such vague terms as ‘ early ’, * moderately advanced ’, or ‘ advanced it is 
highly desirable to have some conventional method of expressing, in an 
explicit manner, the stage which has been reached. There is no better 
method than the Manchester 1 classification : 

Stage I. — Growth confined to the breast, (a) An area of adherence to the 
skin smaller than the periphery of the tumour does not affect staging. Even 
ulceration of the skin in the area defined does not alter it. 

Stage n. — (a) Same as Stage I but there are ( b ) affected mobile lymph nodes 
in axilla. 

Stage HI. — (a) Skin involvement larger than tumour and/or ( b ) lymph 
nodes are fixed and/or (c) tumour fixed to pectoral muscle and/or (d) affected 
lymph nodes in supraclavicular fossa. 

Stage IV. — The same as Stage III plus distant metastases either blood 
borne or lymph borne; this includes metastases to opposite breast, axilla, 
supraclavicular fossa, or satellite skin nodules. 

When Stage II has been passed, the prognosis deteriorates considerably. 

The International Union against cancer has recommended a staging 
system known as T.N.M. (Tumour, Nodes, Metastases) (pp. 52 and 53). 
This system is becoming more and more accepted internationally. It is 
complicated and takes time but it is more precise. 


PHENOMENA RESULTING FROM LYMPHATIC OBSTRUCTION IN CASES 
OF MAMMARY CARCINOMA 

Peau d’ orange (fig. 795) is due to cutaneous lymphatic oedema. Where the 
infiltrated skin is tethered by the sweat ducts it cannot swell. The characteristic 
oitted appearance, so well likened to orange peel by French observers, has become a 
classical physical sign of advanced carcinoma of the breast. But it should be 


1 Evolved by the staff of the Christie Hospital, Manchester. 
Hobtrt Donald Tears , Contem p orary. Pathologist .St. Georgs' t Hospital, London. 
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remembered that occasionally the same phenomenon is seen 
over an abscess, particularly a chronic abscess, of the breast* 
Early Post-operative 
(Edema of the Arm. — 

(Edema may occur within a 
matter of days after radical 
mastectomy. Its cause is tin- 
certain, but it is wise to regard it 
as infective in origin and treat 
with a full course of antibiotics. 

Late oedema of the arm 
(syn. elephantiasis chirurgens) 
is a frequent and troublesome 
complication of radical mastectomy. The swelling (fig. 

796) appears at a time varying from several months 
to many years after operation. Obese patients are 
specially susceptible to it. It may be associated with 
a local infection of the arm or hand and if any such 
is demonstrable, it must be vigorously treated with 
antibiotics. It is certainly more common when a 
radical mastectomy is followed by deep X-ray therapy. 

The only treatment of value is elevation with the use of 
an elastic armlet from the wrist to the axilla. Massage and exercises may give consider- 
able benefit. In obese patients drastic reduction in weight is helpful . Various opera- 
tions to enhance lymphatic drainage have been advocated, but all fail in their purpose. 

Brawny arm can result from advanced neoplastic infiltration of unremoved or 
incompletely removed axillary or supraclavicular lymph nodes. The oedema, which 
is persistent and brawny (it does not pit), is due to lymphatic blockage, but in some 
cases venous obstruction is a contributory cause. 

A forequarter amputation is merciful in 
selected cases, especially in order to relieve 
the intense pain caused by involvement of 
nerves in the axilla. 

Cancer en Cuirasse . — Here, in addi- 
tion to a brawny arm, the affected side of the 
thoracic wall is studded with carcinomatous 
nodules and the skin is so infiltrated that 
it has been likened to a coat of armour (fig. 
797). Usually, but not necessarily, the 
condition appears in cases with local re- 
currence after amputation of the breast. 
Various palliative measures can be tried, 
but the main objective is to relieve pain and 
mental distress for the few remaining 
months of the patient’s life, e.g. Mist. 
Euphoria (p. 61) is strongly indicated. 

Lymphangiosarcoma has been recog- 
nised recently as a complication of post- 
mastectomy lymphoedema. Unless there is awareness of the condition, it is likely to 
be confused with recurrent carcinoma of the breast. 

If considered humane and advisable, deep X-ray therapy may postpone the in- 
evitably fatal course of this complication. The only alternative is to perform an 
interscapulo-thoracic (forequarter) amputation. 

Serous effusion into the peritoneal or pleural cavities may be one of the 
terminal events in hopeless cases. The use of aspiration and replacement with a 
cytotoxin can alleviate symptoms in many of these patients. 

BIOPSY FOR THE CONFIRMATION OF THE DIAGNOSIS OF CARCINOMA 

OF THE BREAST 

In many cases (estimated at 25 per cent.) even an experienced clinician 
cannot be certain of the diagnosis of a lump in the breast. Biopsy, therefore, 



Fig. 797. — Cancer en cuirasse in a patient 
with untreated carcinoma of the breast. 



Fig. 796. — Late oedema 
of the arm following radical 
mastectomy three years 
previously. 



Fig. 795. — Early 
peau d' orange is made 
more obvious by 
pinching up the skin. 
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assumes a position of importance unrivalled in any other part of the body. 

The possible dangers of drill biopsy have been alluded to already (p. 597, 
footnote). 

Open biopsy is undertaken in the operating theatre, with the patient pre- 
pared for mastectomy. After the specimen has beefji obtained, the operative 
area is redraped, gloves and instruments are changed in readiness for mastec- 
tomy should the pathologist report that the section reveals carcinoma. 

Excision is Safer than Incision . — Neoplastic tissue should never knowingly 
be incised in vivo . If the lesion is not small enough and superficial enough 
to be excised with a margin of apparently healthy tissue through an incision 
following one of Langer’s lines (fig. 783), simple mastectomy will 
provide the best biopsy material. Such a step is especially justified in older 
women when the clinical diagnosis weighs in favour of carcinoma. Other- 
wise excision of the lesion through a submammary incision is advisable. 

Macroscopical Examination of the Lump (fig. 777). — On bisection 
of the specimen, in nine out of ten cases it will be apparent to an experienced 
surgeon whether the lump is definitely malignant or not. 

Frozen Section. — When a pathologist especially skilled in interpreting 
frozen sections microscopically is in attendance in the operating theatre he is 
able to give an opinion as to whether or not the growth is carcinomatous 
within a matter of minutes. In some cases, of course, he will be doubtful. 
When the services of a pathologist with special experience in this work are not 
available, or when he cannot express a definite opinion, it may be considered 
to the patient’s advantage to close the wound and await the result of an 
examination of paraffin sections, which can be ready in forty-eight hours. 

METHODS OF TREATMENT OF CARCINOMA OF THE BREAST 

At the present time most authorities consider that radical mastectomy or extended 
radical mastectomy offers the best prospect of long survival, provided the neoplasm 
can be categorised as belonging to Stages I or II. 

When Stages III and IV are reached, the in- 
terests of the patient are best served by simple 
mastectomy, radiotherapy and, provided the 
tumour is hormone stimulated, endocrine 
therapy. 

Radical Mastectomy. — The breast and asso- 
ciated structures are dissected en bloc , and the 
excised mass is composed of : 

1. The whole breast. 

2. A large portion of skin, the centre of which 
overlies the tumour, but always includes the 
nipple (fig. 798). When there is much skin 
involvement more skin must be sacrificed. 

3. The fat and fascia from the lower border of 
die clavicle to, and including, the upper quarter 
yf the sheath of the rectus abdominis, and 
;rom the sternum to the anterior border of the 
uissimus dorsi. 

4* The pectoralis major and its fascial sheath (usually its clavicular head left). 

5 - The pectoralis minor and its fascial sheath. 

6 . The costocoracoid membrane. 

7 . All the fat, fascia, and lymph nodes of the axilla. 



Fig. 798. — Incision for radical 
mastectomy. By temporarily retain- 
ing the portion of skin shaded 
in the inset, sufficient is left for pro- 
viding skin for an immediate full- 
thickness graft, if required. (After R. H 
Gardiner and A. D. Roy.) 


S.P.S. — 39 
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8. The fascia over, and a few of the superficial muscle fibres of, the anterior part of 
the external oblique, serratus anterior, the subscapularis, the exposed portion of the 
latissimus dorsi, and the upper part of the rectus abdominis (fig. 799). 

During the operation every effort should be made to preserve: 

1. The axillary vein. 

2. The cephalic vein. 

3. The long thoracic nerve of Bell (nerve to serratus anterior). 

The middle or long subscapular nerve (nerve to latissimus dorsi) can be sacrificed 
without ill effect, and this should be done without hesitation if its division enables a 
more thorough dissection to be carried out. 


Deltoid muscle AxUl arier and vtin 
Cephalic vein \ tL * 

Biceps anal \\ Pecloralis minor /tteJZlcivicLe 

CoracO brachiaLis muscles „ 

Pecioralis major 



Median nerve - 
L.ajtissimust dorsi muscle 
Subscapularis muscle 

Middle or long 
Subscapular nerve 

Subscupular nerves 
JLoruj thoracic nerve'' 

Right and Lett Rectus muscles 

Sheath of Rectus — 


Fig. 799. — Radical mastectomy completed. It is desirable, but not essential, to 
preserve the nerves proceeding in a downward direction. 

During the operation the exposed chest wall must be protected by towels wrung out 
in hot saline. At the completion of the operation the wound is drained. 

If a wide area of skin has been sacrificed, it may not be possible to approximate the 
skin edges completely. A deficiency is left which is treated by immediate or subse- 
quent skin grafting. 

After operation the arm is supported upon a pillow until the wound has healed, 
when early movement of the arm is encouraged. The movements of the arm after 
so extensive a loss of muscle are surprisingly good. 

Extended Radical Mastectomy. — As about 50 per cent, of cases of carcinoma 
in the medial quadrants and 25 per cent, in the lateral quadrants of the breast show 
metastases in the internal mammary lymphatic chain, an increasing number of sur- 
geons feel that the internal mammary chain should be included in a radical mastec- 
tomy. A few incise the muscles of the second intercostal space and remove a node 
for frozen section ; should it be involved, they regard the following step as not worth 
while. The second, third and fourth costal cartilages are divided with rib shears 
close to the sternum, and the intercostal muscles are severed vertically. A short 
lateral incision is made in the second and fourth intercostal spaces and the ribs are 
again divided half an inch (1*3 cm.) more laterally. The lower end of the trap- 
door thus fashioned is raised, and the internal mammary vessels are ligated as low ai 
possible. The vessels, together with the lymphatics and adjacent tissue, are dis- 
sected upwards and are again ligated as high as possible in the second space. Some 

Sir Charles Bell, 1774-1842 . Surgeon, Middlesex Hospital, London, and founder of its Medical School. 

Sir William Mitchell Banks, 1842-1904, Surgeon, Liverpool Royal Infirmary, and William S. Hoisted , 1852-1921 
Professor of Surgery, Johns Hopkins University, Baltimore , were responsible for evolving the radxco 
amputation of the breast as performed to-day. The operation is often known as ' a complete Hoisted \ 
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times these vessels lie in the shadow of the sternum, when the sternum must be split 
near its lateral border to give access. Towards the close of the operation some sur- 
geons drill holes through the ends of the severed bony structures and unite them with 
stainless steel wire. While firm pressure is applied to the lateral aspect of the thorax 
by an assistant, the sutures are tied. The frequency with which the pleura is damaged 
makes it desirable always to insert a drainage tube through the sixth intercostal space, 
and attach this to a water-sealed bottle. 

Simple Mastectomy. — This may be justified when treating growths close to the 
sternum because deposits are more likely to have occurred in the internal mammary 
lymph nodes (Handley) and therefore the removal of the axillary contents is un- 
warranted. 


THE ROLE OF RADIOTHERAPY IN THE TREATMENT 
OF MAMMARY CARCINOMA 

Pre-operative irradiation, renders the tissues a little more vascular, but its 
main disadvantage is that the patient or her relatives he# that a ‘ mutilating f opera- 
tion can be avoided, and consequently may refuse surgical treatment. On the other 
hand, pre-operative irradiation is especially valuable in Stage II cases where the skin 
is ulcerated, and occasionally it brings a Stage III case into the category of operability. 

Post-operative irradiation is contraindicated when the radical mas- 
tectomy specimen reveals no metastases in the axillary lymph nodes. On 
the other hand, when given to patients who had axillary lymph node involve- 
ment in total amounts well over 3,500 r, there is a 5 per cent, increase in the 
five-year survival rate. Therefore, in all cases where the likelihood of 
recurrence can be predicted, post-operative irradiation, especially of the 
anterior mediastinum, is unquestionably a logical procedure. 

Treatment of Recurrences and Secondary Deposits. — Deep X-ray 
therapy causes disappearance or retards the progress of recurrences and 
secondary deposits in about one-third of cases. Examples are encountered 
where extensive metastatic deposits are so radio-sensitive that they melt 
away with this form of therapy, unfortunately only to return in the same, or 
another, site. 

McWhirter’s Method of Treatment. — Because either the supraclavicular or the 
internal mammarv lvmph nodes are implicated in 48 per cent, of patients with 
axillary lymph node involvement (p. 603), R. McWhirter considers that it is illogical 
to clear the axilla of its lymph nodes and allow these oft-involved satellites to re- 
main. He therefore advises simple mastectomy to rid the patient of the primary 
neoplasm, and relies on vigorous radiotherapy for the treatment of axillary, supra- 
clavicular and internal mammary lymph node involvement. His aim is to give a 
dose of not less than 3,750 r to the operative area and whole lymphatic field during the 
three weeks immediately following the operation. He stipulates that the method is 
contraindicated in (1) very obese patients, (2) aged patients, (3) those with advanced 
arteriosclerosis, (4) those with tuberculosis, and (5) those with a primary neoplasm in 
the axillary tail of the breast. 

Results. — Unlike some forms of malignant disease, where if the patient 
survives five years a permanent cure can be assumed, there is no such criter- 
ion in cases of carcinoma of the breast. Patients die of secondary mammary 
carcinoma as long as fifteen or even twenty years after operation. It is, how- 
ever, abundantly clear that when the axillary lymph nodes are not involved, 
the prospect of many years of freedom from recurrence is much greater. 

The effects of pregnancy after radical mastectomy for carcinoma are unknown but 
most surgeons advise against having children within 3 years of operation. 

Robert McWhirter , Contemporary . Director of the Radiotherapeutic Department , Royal Infirmary , Edinburgh . 
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Recurrence-free Rates (all forms of treatment) 


Stage 

5 years 

10 years 

I 

68 per cent. 

54 per cent 

II 

4° 99 99 

25 » » 

III 

15 » » 

4 99 99 

IV 

2 99 99 

4 * « » 


* Includes several patients treated earlier but not accounted for in 

the five-year list. c Statistics from the Royal Marsden Hospital, London.) 

Similarly the use of small doses of oestrogens for menopausal symptoms or in the 
contraceptive 4 pill ’ may accelerate the growth of any remaining tumour tissue. 


THE ENDOCRINE TREATMENT OF INOPERABLE AND RECURRENT 
CARCINOMA OF THE BREAST 

Irrespective of their histological structure, mammary carcinomas ap- 
parently fall in one of two categories : 

i. Hormone Dependent. — About 50 per cent, of mammary carcinomas 
are hormone dependent; that is to say unless they are nurtured by blood 
containing one or perhaps more than one of the hormones responsible for 
normal mammogenesis (fig. 800) they cease to proliferate or metastasise and 
many of their component cells perish. Unfortunately this regression follow- 
ing hormone deprivation is never permanent. 

2. Autonomous. — The cells of 
which these are composed require no 
hormone stimulus to enable them 
to thrive, multiply, and metastasise. 
Even if carcinomas belonging to 
group one are deprived of the hormone 
or hormones that stimulate them, after 
a varying number of months they, too, 
become autonomous. 

Although the fact that some breast 
carcinomas are hormone dependent has 
been known for about seventy years, there 
is still no direct evidence as to which 
hormone is responsible. It has always 
been presumed that the term hormone 
dependent was synonymous with oestro- 
gen dependent and that these cancers would cease to thrive if they were deprived of 
naturally occurring oestrogens. Indeed, most of the endocrine treatments for advanced 
cancer were aimed at those organs (i.e. the ovaries and adrenal glands) that are able to 
secrete oestrogens. During the past few years, however, since methods have become 
available for the accurate chemical estimation of oestrogens in the urine, no association 
has been found between oestrogen excretion and response to treatment. Treatment, 
therefore, is still on an empirical basis, and although it has been found that certain 
combinations or sequences of drugs have a beneficial effect, we still do not know why 
this is so. 

Oophorectomy 

This was the first treatment designed to affect the endocrine status of 
patients with advanced carcinoma of the breast. It was first described in 



Fig. 800. — The hormonal influences of 
normal mammogenesis. ACTH = adrenocor- 
ticotrophic hormone; FSH= follicle stimu- 
lating hormone. {After Jessiman and Moore.) 
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896 by Sir George Beatson, of the Western Infirmary in Glasgow, who 
published an account of four cases treated in this manner. Oophorectomy or 
>varian irradiation is still used extensively as a treatment of recurrent or 
advanced breast cancer and is beneficial in approximately 20 per <•*»»«• of 
ases. It is of value only before and up to five years after the menopause and 
the remission so produced can last up to about two years. 

Androgens 

The administration of androgens probably accomplishes the same as an oophorec- 
tomy although it could be argued that the former would also counteract the adrenal 
secretion of cestrogens. The remission rate and duration of remission are similar for 
the two forms of treatment. Administration is usually by injection, either in the form 
of testosterone propionate, 100 mg. three times a week iittramuscularly or one of the 
newer synthetic drugs, such as Durabolin 25 mg. twice a Week intramuscularly. The 
great disadvantage of this form of treatment is the incidence of virilisation which, if 
severe, can be most distressing. With Durabolin, which has a more powerful anabolic 
and weaker androgenic effect, the incidence of side-effectl is greatly diminished, and 
only a problem in 10 to 20 per cent, of cases. Androgens can be administered to all 
age groups, but are usually considered the treatment of choice for patients who are 
pre-menopausal or within five years of the menopause. 

CEstrogens 

Although the prescription of cestrogens may seem contradictory to the 
theories of hormone dependence, it is perhaps the most efficacious treatment. 
It should not be given unless the woman is more than five years post-menopausal. 
The response to the drug increases with age and may reach 60 per cent, in 
women over seventy. Over-all the remission rate is approximately 40 per cent. 
Side-effects are few, and although nausea or vomiting can be troublesome 
in the early stages, this usually subsides. If intractable, the use of a different 
type of oestrogen may well overcome the difficulty. It is important that the 
drug is administered in sufficient amounts, as there is some evidence that 
small doses may actually increase the rate of growth of the tumour. Stil- 
boestrol is usually the drug of choice, and can be administered orally in doses 
of 50 mg. a day without severe side-effects. An efficient substitute is 
cthinyloestradiol 1 mg. daily by mouth. 

Adrenalectomy 1 and Hypophysectomy 

There can be little doubt that when successful these operations can give the 
greatest degree of benefit to a patient. Remissions for many years can be 
obtained, and patients are now living over ten years after one of these opera- 
tions was carried out. In most series some 30 to 40 per cent, of patients have 
a really worthwhile objective improvement, and in a further 20 per cent, there 
will be relief of pain and subjective improvement. There seems little to 
choose between the two procedures. 

Adrenalectomy is now usually carried out as a one-stage procedure through a 
transverse abdominal incision. This avoids the older and more painful two- 
stage operation where first the right and, after an interval of ten days, the left 
suprarenal is removed by an incision in the loin with removal of the eleventh 

1 Charles Huggins of Chicago was the first to carry out adrenalectomy successfully. He 
'■as the first surgeon to be awarded the Nobel Prize. 
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or twelfth rib. In all cases bilateral oophorectomy must be carried out. It is 
best to do this through a transverse suprapubic (Pfannenstiel’s) incision. 

Hypophysectomy . — This is now done through the trans-sphenoidal trans- 
ethmoidal route (for details see textbooks of neuro-surgery). The pituitary 
is removed piecemeal after making a cruciate incision in the dura with 
diathermy. 

Both procedures must be carried out under cortisone cover and all patients 
will require to take cortisone as replacement for the rest of their lives. Usually 
50 mg. of cortisone acetate a day by mouth is sufficient. Nearly all hypo- 
physectomy cases develop diabetes insipidus and it is necessary to prescribe 
pituitary snuff or injections of pitressin tannate in oil to overcome this. After 
about six months the condition spontaneously subsides. 

As an alternative to surgical hypophysectomy, pellets of Yttrium 90 can be intro- 
duced into the pituitary fossa by the transnasal route. The early disadvantages of 
this procedure — of meningitis and blindness — seem now to have been overcome, but 
there is no information to compare the results of this procedure with surgical extirpa- 
tion. The choice between adrenalectomy and hypophysectomy in any individual 
case probably depends on the facilities available. Surgical hypophysectomy requires 
the service of a skilled neurosurgeon if the operative mortality is to be kept within 
bounds, whereas adrenalectomy can be carried out by the general surgeon. 

Cortisone and Ovarian Irradiation 

It is known that most of the normal secretion of the adrenal gland can be diminished 
by the oral administration of large doses of cortisone. It is widely believed that this 
may accomplish the same result as can be obtained by surgical adrenalectomy, pro- 
viding it is accompanied by ovarian irradiation or oophorectomy. The drug com- 
monly employed is prednisone administered orally, in a dose of 5 mg. three times a 
day. Few observers believe, however, that the response to this treatment is as good or 
as prolonged as can be obtained by surgical hypophysectomy or adrenalectomy. It 
is, however, simple to administer and has a place in the treatment of advanced breast 
cancer, although normally reserved for those cases who arc either too ill or too old 
for operative intervention. 

SUMMARY OF TREATMENT OF ADVANCED BREAST CANCER (J. L. HAYWARD 

(IN ORDER OF PROCEDURE) 

1. Surgery . — Localised lesions may be excised if solitary or causing symptoms. 

2. Radiotherapy . — Especially for metastases in bone and skin. 

3. Hormones . — (a) Up to menopause plus 5 years — ovarian ablation with or without 
androgens. 

(6) After menopause plus 5 years — oestrogen therapy. 

4. Hypophysectomy or Adrenalectomy . — For widespread metastases after hormone 
therapy has failed — corticosteroids if surgery not possible. 

5. Cytotoxins (if hormone therapy and endocrine ablation fails) — especially for 
offensive lesions and pleural or peritoneal effusions. 

THE ‘FOLLOW-UP* OF CASES OF CARCINOMA OF THE BREAST 

It is the duty of the surgeon to examine all his cases periodically for life, so that in 
event of recurrence he can inaugurate such treatment as is applicable without delay. 
The following indicates a routine suitable for this periodic examination : 

History . — This includes an inquiry as to the physical energy, general health, and 
the presence of an unexplained cough. Symptoms that the patient usually ascribes 
to rheumatism, lumbago or sciatica (humerus, spine or femur) must be regarded with 
suspicion, for often skeletal metastases announce themselves in this way. 

Examination. — The operation field is examined for nodules. The axillae, supra- 

Hermann Johann Pfannenstiel, 1862-1909. German Gynecologist. 

John Langford Hayward , Contemporary. Research Fellow , Surgical Unit , Guy's Hospital , London. 
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clavicular lymph nodes, and opposite breast 1 are palpated. The hand and arm are 
examined for oedema. The chest is percussed and auscultated and the abdomen ex- 
amined for evidence of enlarged liver or ascites. If considered necessary, a rectal or 
vaginal examination is made in order to detect pelvic or ovarian metastases. 

Radiography . — In doubtful cases a radiographic examination is made of the chest, 
or of any bones suspected of harbouring metastases. 




Fig. 801. — A braces button 
being lost, the remaining but- 
ton draws the brace inwards, 
and the buckle rubs against 
the nipple. 


THE MALE BREAST 

The mammary tissue of the male is the leading, if not the only, example of an 
external secretory mechanism that persists without actual or potential function. 

Mastitis of puberty is discussed on p. 591. 

Mastitis from local irritation is by no means rare 
in men ; in civil life it usually occurs in manual labourers 
with ill-fitting braces (fig. 801). It is not uncommon 
among soldiers carrying heavy equipment across their 
shoulders. The treatment is to remove the cause; 
substitution of a belt for braces is sound advice. 

Gynaecomazia. — (a) Idiopathic . — Hypertrophy of 
the male breast may be unilateral or bilateral. The 
breasts enlarge at puberty, and sometimes present the 
characteristics of a well-developed female organ. The 
subjects of this deformity are often virile. Chengwayo, 
chief of the Zulus (fig. 802), a gynaecomast, at the age 
of fifty-five, had forty wives and over a hundred children. 

Tribal tales of a father nurturing his motherless infant 
with milk from his own breast 
belong to the realms of 
mythology, but pseudo-lacta- 
tion has been observed in rare 
instances, and fluid akin to 
colostrum has been expressed. 

(Jb) Hormonal . — Enlargement of the breasts often 
accompanies stilboestrol therapy, 
e.g. for carcinoma of the prostate 
(Chap. 47); it may also occur as a 
result of a teratoma or a chorion- 
epithelioma of the testis, in anor- 
chism, and after castration. 

(c) Associated with Leprosy . — 

Gynaecomazia is very common in 
male persons suffering from leprosy. 

Possibly this is the result of bilateral testicular atrophy, 
which is a frequent accompaniment of leprosy (Bowesman). 

(d) Associated with Portal Hypertension . — Gynaecomazia 
sometimes occurs in patients with portal hypertension due 
to failure of the liver to metabolise oestrogens. 

( e ) It is not uncommon in patients with Klinefelter' s 
syndrome (a sexual anomaly giving a chromatin positive 
male) and in carcinoma of the bronchus. 

Treatment. — Provided the patient is healthy and com- 
paratively young, the treatment of gynaecomazia is mastec- 
tomy, for their possessor is subject to ridicule. 

Fibroadenosis is the usual cause of unilateral gynaeco- 
mazia. The removed breast shows the same microscopical 
features as this condition in the female. 

Fibroadenoma is not exceedingly rare, and presents the 
same clinical features as in the female. 


Fig. 802. — Cheng- 
wayo, from a photo- 
graph by Schujelot. 



Fig. 803. — Carcinoma 
of the breast untreated 
for eight and a half 
years. The patient 
could not raise his arm 
completely because of 
cicatrisation around the 
axillary lymph nodes. 


1 A few surgeons recommend early simple mastectomy on the contralateral breast because 
7 5 per cent, of patients with carcinoma of the breast develop carcinoma in the contralateral 
breast. 


Charles Borvesman , Contemporary. Formerly Surgical Specialitu Lately Colonial Medical Service* Kumasi , Ghana. 
I'dmund William Klinefelter , Contemporary. Radiologist , York. Pennsylvania , U.S.A. 
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Carcinoma, which accounts for about o-6% of all cases of carcinoma of the 
breast, has an evil reputation : more than one-third of cases are totally inoperable 
when the patient first presents. In the first place this is due to the fact that so often 
he does not seek advice for months or years (fig. 803). Secondly, the breast is so small 
that the enlarging growth reaches the extramammary tissues much sooner than in the 
female ; this favours earlier metastasis. 

Treatment. — In cases diagnosed during Stages I and II and treated by radical 
mastectomy and radiotherapy, the outlook should be favourable, but it is not as good 
as in the corresponding stages in the female. 

In inoperable cases bilateral orchidectomy has an even more advantageous effect than 
oophorectomy in the female, favourable results having been reported in as high as 
70 per cent, of cases. (Estrogen therapy sometimes produces amelioration after the 
good effects of orchidetomy have waned. Conversely, prolonged oestrogen therapy 
employed in the treatment of carcinoma of the prostate has occasionally been 
associated with the development of mammary carcinoma. 

Sarcoma, although uncommon, cannot be categorised as a pathological curiosity. 
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CHAPTER 27 

THE PHARYNX 


TONSILS AND ADENOIDS 

Surgical Anatomy. — The lymphadenoid tissue of the nasopharynx is Nature’s 
barrier to bacterial invasion. The aetiology of certain cervical inflammations can be 
better understood if Waldeyer’s inner and outer rings (fig. 804) are studied. The 
faucial tonsils are the largest and most important moieties of the inner ring. The 
tonsils contain tortuous crypts, which 

extend throughout the tonsillar sub- stropkajiyngeal nodes 

stance to the external capsule. These 
crypts can harbour pus and micro- 
organisms. Clothing the lateral two- 
thirds of each tonsil is the capsule, a 
well-defined structure composed of 
fibrous and elastic tissue, and muscle 
fibres. The medial third of the tonsil 
lies between the pillars of the fauces and, 
being bereft of covering, is accessible to 
clinical examination. The tonsil has an 
exceptionally good blood supply (fig. 

805). It is well to bear in mind that a 
tortuous facial artery may be closely 

related to the lower pole. A vein unaccompanied by an artery — the paratonsillar 
vein — is often a source of serious venous bleeding following tonsillectomy. When 

divided, the bleeding end retracts into 


TONSILLAR 
LYMPH NODES 


NODES OP THE 
JUGULAR CHAIN 
SUBMAXILLARY 
LYMPH NODES 
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y 


SUBMENTAL LYMPH NODFS 


Fig. 804. — Waldeyer’s rings. Inner ring — 
first barrier to infection; outer ring — second 
barrier. 
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Fig. 805. — The arterial supply of the tonsil 
from branches of the external carotid. ( After R. 
H. Fowler.) 


the upper part of the tonsillar fossa, 
and must be found and ligated before 
the patient leaves the theatre. 

ENLARGEMENT OF THE TONSILS 
AND ADENOIDS 

Enlarged tonsils are not neces- 
sarily infected; a certain amount 
of hypertrophy is common in 
early childhood. As adult life 
approaches* the tonsils, together 
with other lymphoid tissues, tend 
to atrophy. Excessive hyper- 
trophy is often bilateral. 
Occasionally, the tonsils are so 
large that they almost meet in the 
middle line. 


Enlarged Adenoids 1 . — The * nasopharyngeal tonsil ’ is present at birth 
but undergoes atrophy at puberty, although remnants of it often persist into 
adult life. The most common period for hypertrophy is between the ages of 


1 To be exact — there is only one adenoid. 
l helm von Waldeyer, 1836-1921. Professor of Pathology* Berlin . 
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four and fourteen, and a damp climate favours the development. Enlarged 
adenoids consist of masses of lymphoid tissue covered by ciliated epithelium 
and supported by a delicate framework of fibrous tissue. 

Considerable adenoid hypertrophy causes the patient to snore loudly at 
night and to breathe through the open mouth, giving that well-known vacant 
expression (fig. 806). Added to this, hearing is impaired by the hyper- 
trophied lymph-adenoid tissue obstructing the orifices of the Eustachian 
tubes, and infections of the middle ear and upper respiratory 
tract occur frequently. 

Acute follicular tonsillitis is a common condition 
characterised by pyrexia associated with a sore throat. The 
cervical lymph nodes are enlarged and tender. Pain 
occasionally radiates up to the ears. The most usual cause 
is streptococcus pyogenes. On examination the tonsils are 
swollen, and yellow spots, due to pus exuding from the 
tonsillar crypts, can often be discerned. The condition can 
be distinguished from diphtheria by a rapid bacteriological 
examination of a smear. 

Treatment. — Aspirin is administered to relieve pain, 
and gargles of glycerol-thymol are soothing. When the 
infection has subsided, removal of the tonsils, or of portions 
of tonsillar tissue remaining after previous tonsillectomy, must be considered. 

Chronic tonsillitis is sometimes associated with hypertrophy. During 
early childhood chronically inflamed tonsils are usually soft, but by the 
time puberty has been reached they have frequently become indurated 
and adherent, due to recurrent attacks of inflammation and subsequent 
fibrosis. The tonsillar lymph node of the jugular chain is usually 
palpable. Sometimes pus and debris can be expressed from infected ton- 
sillar crypts to enable a bacteriological examination to be made. 

TONSILLECTOMY 1 

Indications. — 1. A history of recurrent attacks of acute tonsillitis. 

2. One attack of peritonsillar abscess. 

Removal of the tonsils may be considered in the treatment of: 

1. Tuberculous and non-tuberculous cervical adenitis. 

2. Rheumatic fever, rheumatoid arthritis, or nephritis if the tonsils are 
thought to be a focus of infection. 

3. Carriers of haemolytic streptococci and diphtheria organisms. 

Operation 2 . — Tonsils can be removed by dissection or by enucleation with 

a guillotine. Pre-operative treatment with penicillin, and for several days 

* Should a recently tonsillectomised patient contract poliomyelitis, he is liable to develop 
the more lethal bulbar type. Tonsillectomy is therefore contraindicated during an epidemic 
of this disease. The British Association of Otolaryngologists recommend inoculation against 
poliomyelitis before tonsillectomy is undertaken. The child should have had at least two 
inoculations before the operation. 

2 Pre-operative medication for children — in addition to atropine injection, a suspension o 
thiopentone may be given rectally fifteen minutes prior to the induction of anaesthesia in a dps< 
of 10 to 20 mg. /lb. body weight. 

Bartolommeo Eustachio s 1520-1574. Professor of Anatomy , Rome. 



Fig. 806.— The 
adenoidal facies. 
Tonsillar hyper- 
trophy is a usual 
accompaniment. 
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after operation, is a wise precaution, as 30 per cent, of patients develop 
bacteraemia and are in danger of developing infective lesions elsewhere in the 
body (e.g. bacterial endocarditis, pyelonephritis). 


Dissection . — This method is more exact, and bleeding can be accurately stopped by 
ligating any bleeding vessels, arteries or veins, so that the patient does not leave the 
operating table until all bleeding has ceased. Either local or general anaesthesia can 
be employed. The mouth is kept open and the tongue depressed with a Davis’s gag. 

-) The tonsil is seized with vulsellum forceps. An 

j incision is made through the mucous membrane 

(fig. 807), and the capsule of the tonsil is exposed. 
The tonsil is removed by dissection, starting at the 
upper (palatal) pole. When the pedicle is defined, 
it is severed by a wire snare. 

By Enucleation with the Guillotine . — When the 
tonsils have been removed with the guillotine, 
considerable haemorrhage occurs, and special 
care must be taken to bring this under control 
(ligatures and pressure). The patient is kept 
in the operating theatre until the bleeding has 
ceased and the air- 
way is clear. 

After-treat- 
ment. — Until the 
patient has recov- 
ered consciousness 
he should be kept 
with his head low 
and well over to 
one side (fig. 808). 

On no account should he be permitted to lie on his back or be left unattended. 

Haemorrhage after Tonsillectomy. — The main disadvantage of the guillotine 
operation is that occasionally serious reactionary haemorrhage occurs from the tonsillar 
bed. In such cases prompt measures are necessary. The most important of the 
immediate measures are : (1) removal of clot from the tonsillar bed (fig. 809), (2) the 




Fig. 807. — Removal of the tonsils 
by dissection. Davis’s gag in place. 


Fig. 


808. — Position of patient 
after tonsillectomy. 


Fig. 809. — Haemorrhage from the tonsillar bed may be 
due to clot preventing the surrounding musculature from 
contracting. {After Lee McGregor .) 



application of pressure and styptics by means of a swab on a holder. If bleeding 
persists in spite of these measures an intravenous infusion must be set up and blood 
taken for grouping and] cross-matching (p. 73). The patient should be returned to 
the operating theatre, and under general anaesthesia the bleeding- point sought and 
ligated. When the bleeding-point cannot be found, coaptation of the pillars of the 
fauces with sutures will arrest the haemorrhage 1 . 


ADENOIDECTOMY 

Indications. — Hypertrophic adenoids associated with: (a) Recur- 
rent otitis media. ( b ) Post-nasal obstruction, (c) Post-nasal discharge. 
id) Recurrent sinusitis. 

1 Morphine must not be given to children suffering from post-operative haemorrhage. It 
s a factor in tonsillectomv deaths. 

The original Davis 9 1 gag teas invented by Dr. Davis , of Boston , Mass. Henry Edmund Gaskin Boyle , 1875-1941, 
an<r$thetut, St. Bartholomew* s Hospital , London , improved it. 
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Removal of Adenoids. — Removal is undertaken either be- 
fore dissection of the tonsils, or at the conclusion of guillotine 
tonsillectomy. Adenoids are removed with a guarded curette (fig. 


Fig. 8 io. — S t. Clair Thomson’s adenoid curette. 

8io) pressed against the roof of the nasopharynx (fig. 8 ii) and then 
carried backward and downward with a firm sweeping movement. 

The after-treatment is similar to that described above. Reactionary 
haemorrhage can almost always be stopped by sitting the patient bolt upright. If 
this is not quickly successful, after removal of clots a succession of swabs dipped in 
hydrogen peroxide, applied on a holder, usually remedies matters unless a tag has 
been overlooked, in which case the tag must be removed with punch forceps. As a 
last resort, the nasopharynx may have to be packed. A rubber catheter is passed 
through one nostril and withdrawn through the mouth. A piece of folded sterile 
gauze is attached to the catheter by strong silk. The catheter with the pack is then 
drawn back until the pack rests in the nasopharynx, and bleeding is arrested by 
pressure. 

MALIGNANT TUMOURS OF THE TONSIL 

Both carcinoma and lymphosarcoma occur in the tonsil. The diagnosis 
in many instances is not easy. Any unilateral enlargement of the tonsil 
occurring in adult life should be regarded with suspicion. A biopsy is 
often required to confirm the diagnosis. 

Carcinoma of the Tonsil (85 per cent.). — The patient is commonly an elderly 
man and pain is the leading symptom The pain is severe and radiates to the ear, 
and, unlike that of tonsillitis, is unilateral. The breath is foul. Later, bleeding 
occurs, and as the ulcer deepens the loss of blood may be copious. 

Treatment is by external irradiation of the primary growth and the side of the 
neck as far as the clavicle. Small residues can be treated with accessory local irradia- 
tion. The five years’ survival rate after treatment is 25 per cent. 

Lymphosarcoma of the tonsil (15 per cent.) has the reputation of being very 
malignant. While this is true if it is allowed to grow beyond the peritonsillar bed, 
the condition is by no means hopeless in its early stages. The patient is usually 
between fifty and sixty years of age, complains of a lump in the throat, which in the 
early stages is painless. Thick speech is a common symptom, and the tonsil appears 
large and pale. Later, the growth spreads, and often forms a swelling of the palate, 
which may be mistaken for a peritonsillar abscess, and incised. Once the barrier 
formed by the capsule of the tonsil has been breached, the growth extends rapidly into 
the neck, often forming a swelling behind the angle of the mandible. While the 
cervical lymph nodes soon become involved, a swelling in this position is likely to be 
an extension of the primary growth. Eventually bleeding, dysphagia, and dyspnoea 
foretell that the end is not far distant. 

Treatment is by external irradiation of the growth and of the lymph nodes, and 
some apparently hopeless cases may respond dramatically. 

PERITONSILLAR ABSCESS (tyn. QUINSY) 

As its name implies, a peritonsillar abscess is due to suppuration occurring 
outside the capsule of the tonsil, most usually in the tissues of the soft palate 
(fig. 812). The route of infection appears to be by way of the intra- 
tonsillar cleft, which is embryologically a remnant of the second pharyngeal 
pouch. As a rule the abscess is unilateral, but it is not uncommon for the 
contralateral side to become involved a few days later. The condition 




Fig. 81 i.— 
Curettage of 
adenoids. 
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s rare in children, the incidence being highest in adult males. The general 
ymptoms are often severe. Extreme pain is experienced in the tonsillar 
region, radiating to the ear and to the side of the neck. Swallowing is so 
painful that saliva dribbles from the mouth ; speech is thick and muffled. 
\s the patient can open the mouth only to a slight extent, examination is 
often difficult. With good illumination, a diffuse swelling of the soft palate, 
mainly near the superior border of the affected tonsil, will be seen. The 
swelling displaces the cedematous uvula to the contralateral side. 

Treatment, in the early stages, is the same as that for acute follicular 
tonsillitis (p. 618). In addition, penicillin should be administered intra- 
muscularly. If suppuration occurs, evacuation of pus in the following man- 
ner should not be delayed. 

A bistoury is modified by winding a strip of strap- 
ping around the blade so that only 1 cm. (§ inch) 
of the tip projects. Except in small children, no 
general anaesthetic is used 1 . The patient sits upright. 

An incision is made in the position shown in fig. 812, 
which is usually described as midway between the base 
of the uvula and the third upper molar tooth. Dress- 
ing forceps are now pushed firmly directly backwards. 

As soon as pus is encountered, the forceps are 
opened widely and withdrawn. Some surgeons 
remove the affected tonsil and thereby drain the 
abscess effectively. 

Parapharyngeal abscess is similar to the above, but 
the maximum swelling is behind the posterior faucial pillar, 
and there is little or no oedema of the palate. The abscess is opened with a really blunt 
instrument, such as a tongue depressor. Often the gloved finger will suffice. 



RETROPHARYNGEAL ABSCESS 


Acute. — Between the prevertebral fascia and the pharynx 2 . 

Chronic. — Behind the prevertebral fascia. 

Acute retropharyngeal abscess is seen most commonly in children 
under the age of four. It is the result of suppuration of the lymph nodes 
that occupy the space. The prevertebral lymph nodes are most luxuriant 
during the first year of life ; this explains why fifty per cent, of cases occur 
under one year of age. The portal of entry is the tonsils, the nasopharynx, or 
the oropharynx. 

In infants the condition is sometimes very acute, and accompanied by 
rigors, convulsions and vomiting. The neck is held rigidly, usually on one 
side, saliva dribbles from the child’s mouth, and feeds are regurgitated. 
A croupy cough is common. The cry may resemble a t squawk . Diffi- 
ulty in breathing is the leading symptom and this should always be the signal 
o examine a child’s throat. The posterior wall of the phary nx is swolle n. 


In adult patients surface anaesthesia (five per cent, cocaine on a pledget o )* . ' 

2 The buccopharyngeal fascia divides this fascial compartment down its centre, hence an 
-ute retropharyngeal abscess is always to one side of the mialine. 
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This is sometimes visible only when the base of the tongue has been de- 
pressed firmly. On digital examination a localised soft cushion-like projec- 
tion can be felt on the posterior pharyngeal wall. The only condition with which 
acute retropharyngeal abscess may be confused is laryngeal diphtheria. A 
less acute form is seen in older children as a complication of otitis media. 

Treatment. — No anaesthetic is used for infants, who must be placed in the 
prone position, with the head low. A pair of dressing forceps guided by the 



Fig. 813. — Chronic 
retropharyngeal abscess 
secondary to tuberculous 
disease of the cervical 
vertebrae. 


finger is thrust into the abscess cavity, the contents 
of which are evacuated. Suction must be available. 
Suitable antibiotic therapy is prescribed. 

Chronic retropharyngeal abscess is sometimes due 
to an extension of tuberculosis of a cervical vertebra (fig. 
813), and this possibility should always be confirmed or 
eliminated by suitable radiographs of the cervical spine. 
With the decline in the incidence of bone tuberculosis in 
this country, retropharyngeal abscess from this cause is 
now encountered less frequently than formerly. Cases 
of chronic retropharyngeal abscess due to tuberculous 
retropharyngeal lymph nodes are less uncommon. When 
the collection of pus is large, in addition to the retro- 
pharyngeal swelling, there is a fullness behind the sterno- 
mastoid on one side. A chronic retropharyngeal abscess 
must never be opened into the mouth, for such a pro- 
cedure will lead to secondary infection. The pus should 
be evacuated by an incision in front of the sternomastoid, 


to lead into the plane between the carotid sheath and the thyroid gland. The dissection 


towards the retropharyngeal space is conducted carefully until the abscess is opened. 


The cavity is then mopped dry and the wound closed. Suitable treatment of the 


underlying tuberculous lesion must then be instituted (p. 23). 


DIVERTICULUM OF THE PHARYNX 

Congenital lateral diverticulum is really a blind internal 
branchial fistula (p. 519) opening into the fossa of Rosenmuller 
(the pharyngeal recess). Occasionally such a fistula becomes 
distended and food lodges within it. 

Pharyngeal Pouch. — i&tiology. — The inferior con- 
strictor muscle is made up of two portions — the upper 
oblique fibres (thyropharyngeus) of each side that 
interdigitate posteriorly, and the 
lower fibres (cricopharyngeus) that 
are arranged transversely, and func- 
tion as a sphincter. Between these pharyngeal pouch 
two sets of fibres there is a weak protruding be- 
FlG ' 8 £rS£ haryn - area in the middle line posteriorly, ^h^yng^a^^d 
known as Killian’s dehiscence which cricopharyngeal 
is marked by a dimple (fig. 814) in the overlying ESo^conatricror 
mucous membrane. The lower (sphincteric) portion of the pharynx, 
of the cricopharyngeus constantly maintains enough s,r v,e “" 

tone to prevent the entry of air into the oesophagus 
during inspiration (Negus). If for some reason the cricopharyngeus fails 
to relax dining swallowing, the pressure exerted by the bolus falls on Killian’- 
dehiscence; so commences a pharyngeal pouch (fig. 815). As time goe- 

Johann Christian Rosenmuller, 1771-1820. Professor of Anatomy and Surgery, Leipzig . 

Gustav Kilhan , 1860-1921. Professor of Otolaryngology, Berlin. 

Sir Victor Negus, Contemporary. Consulting Surgeon , Otolaryngology , King's College Hospital , London. 
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>n, the sac becomes larger and fills with food at every meal. Unable to 
.xpand posteriorly because of the resistance of the vertebral column, the 
-.ouch turns outwards, usually to the left (fig. 816), 
and obtrudes itself into the side of the neck. The 
pouch is the result, not the cause of the dysphagia. 

Clinical Features. — Patients suffering from this 
condition are usually elderly, and it is twice as 
common in men as in women. 

There are three stages in the development of 
symptoms. Rarely does the patient present during' 
the first stage. 

Stage i. — As shown by a lateral radiograph after 
a barium swallow, there is a small diverticulum I i 
directed towards the vertebral column, viz.— ► b « 

Usually a small pharyngeal diverticulum is | 
symptomless, and the finding of it is incidental 
during the course of a barium meal. Occasionally Fig. 816.— a pharyn- 
it gives rise to symptoms identical with those of S s Z^f“adjace”i 
a foreign body in the throat. At this stage the oesophagus, 
diverticulum can be ignored. 


Stage 2. — The diverticulum is larger and more globular, but its 
mouth still lies in the vertical plane, viz. 

Regurgitation of undigested food at an unpredictable time after a 
meal, during the swallowing of the next meal, or after turning from one side to 
the other at night, is the chief complaint. Sometimes the patient is awakened 
from sleep by a feeling of suffocation, followed by a violent fit of coughing. 
Infrequently an abscess of the lung results from food inspired from the 
pouch. Removal of the pouch is indicated. 

Stage 3. — The pouch has become larger, and what is so important 
is that its mouth looks horizontally upwards, viz. 

The fundus of the pouch has become dependent, and consequently 
when the pouch is full it compresses the oesophagus. The symptoms of the 
second stage persist; in addition, there are gurgling noises in the neck, espe- 
cially when the patient swallows. In about one-third of cases, the pouch is 
large enough to form a visible swelling in the neck : sometimes such a pouch 
can be seen to enlarge when the patient drinks. Nevertheless, when this stage 
has been reached the symptom that transcends all others is increasing 
dysphagia, and in a large number of instances it is this symptom alone that 
compels the patient to seek relief. However, even at this stage a few intelli- 
gent patients acquire a knack of overcoming their disability. It is recorded 
that Lord Jeffrey, a Scottish nobleman, was in the habit of emptying his 
pouch with a large silver spoon after every meal. Other sufferers have found 
that they can swallow their food better if the pouch is full, and accordingly 
take porridge as a first course. Notwithstanding these ingenious devices, 
eventually there is progressive loss of weight due to semi-starvation, and 
cachexia is sometimes extreme. 
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Radiography. — If a pharyngeal pouch is suspected, a very thin emulsion 
of barium should be used for the barium swallow; a thick mixture 
often requires much washing through a tube to remove the barium from 

the pouch. Quite often the fundus of 
the sac will be seen invading the superior 
mediastinum. Radiologically, the antero- 
posterior appearance of a barium-filled 
pouch can be simulated closely by a partial 
septum obstructing the commencement of 
the oesophagus. Therefore, if this mistake 
is to be avoided a semi-lateral view (fig. 
817) also must be taken. In this view 
the overflow of barium emulsion into the 
oesophagus often can be seen to come 
from the top of the pouch — not from the 
bottom, as is the case with an oesophageal 
web. 

CEsophagoscopy or bouginage is un- 
necessary for diagnosis, and may be 
dangerous. On many occasions the tip of 
the instrument has entered the pouch and 
has perforated its fundus, which is thin and fragile, and mediastinitis has 
resulted. 

Treatment. — When the pouch is of a considerable size, operation is 
strongly advised, because progressive symptoms are inevitable. When 
emaciation is extreme a preliminary temporary ‘ feeding ’ gastrostomy or 
jejunostomy may be required. 

The operation is performed in one stage. T 0 
prevent mediastinitis, antibiotics should be 
given before and after operation. 

Operation. — The pouch is approached through 
either a transverse incision at the level of the cricoid 
cartilage, or, as many prefer, an oblique incision 
following the anterior border of the left sternomas- 
toid. The first step is to mobilise the lateral lobe of 
the thyroid gland, therefore it is necessary to ligate 
and divide the middle thyroid veins, and sometimes 
the inferior thyroid artery. When this has been com- 
pleted, the lateral lobe is retracted forwards, and the 
carotid sheath is retracted backwards. At this stage a 
large stomach tube is passed by the anaesthetist and it 
enters the pouch j the tube is guided by the surgeon 
from the pouch into the oesophagus, and there it 
remains during the operation as a helpful guide in determining the limits of the neck oj 
the sac during the later stages of the dissection. 

The walls of the sac vary in thickness ; in some cases they are so thin that grea> 
care must be taken not to tear them. Having freed the pouch completely, a cuff oi 
the outer layer of the pouch is dissected from the mucous membrane. This permit 
the closure of the neck of the sac, which must be performed very accuratel' 
in two layers (fig. 818) j alternatively, if it is considered that the neck of the pouch i' 



Fig. 818. — Double ligation 
of the mucous membrane of the 
neck of die sac. Note that a cuff 
of the superficial layers of the 
neck of the sac has been dissected 
back. This will be sutured over 

the Stump. [After Frank Lakey.) 



Fig. 817. — Semi-lateral radio- 
graph of a pouch after barium has 
been swallowed. 
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too wide for ligation, it is closed in two layers in the same 
manner as a duodenal stump is closed after partial gastrec- 
tomy. It is very important not to narrow the upper end of 
the oesophagus at the point where the pouch is removed. 

In some cases it is useful to divide any hypertrophied circular 
muscle (crico-pharyngeus) (cf Heller’s operation, p. 722). 

The wound is closed with drainage. 

After-treatment. — The patient is fed through an in- 
dwelling transnasal gastric tube for three days. Fluids only 
are permitted for the next three days. After this, semi- 
solids are given, and the diet is then increased gradually. 

Complications. — 1. Infection . — Severe infection of tfce 
wound and the mediastinum is now infrequent. 2. Pharyn- 
geal Fistula . — Usually the fistula closes spontaneously. 

NEOPLASMS OF THE PHARYNX 

Surgical Anatomy. — Concerning neoplasms of tfoe 
pharynx, the clinico-anatomical division into various com- 
ponent parts (fig. 819) is of practical importance. ■ 

The nasopharynx ( syn . post-nasal space, epipharyifr) 
is that portion of the pharynx lying above the level of the s<*ft 
palate which forms its incomplete floor. With the exception 
of this floor, the nasopharynx has rigid, immovable walls. 

Each Eustachian tube opens into the antero-lateral wall of 
the nasopharynx just behind the posterior end of the 
inferior turbinate. Above and behind this orifice is the 
supratonsillar fossa of Rosenmiiller. 

The oropharynx (syn. the mesopharynx) extends from the inferior border of the 
soft palate to the lingual surface of the epiglottis. In the sulcus between the back 

of the tongue and the anterior (lingual) 



Fig. 819. — The com- 
ponent parts of the phar- 
ynx. (a) Nasopharynx ; (b) 
Oropharynx; (c) Laryn- 
gopharvnx, the antero- 
superior portion of which 
contains the inlet of the 
larynx, and is known as 
the epilarynx. 


surface of the epiglottis lie a median 
glosso-epiglottic and a right and left 
pharyngo-epiglottic fold. The corres- 
ponding depression on either side of the 
glosso-epiglottic fold is known as the 
vallecula (fig. 820). 

The laryngopharynx is the longest of 
the three divisions of the pharynx and it 
diminishes in width from above down- 
wards. It extends from the tip of the 
epiglottis to end opposite the body of the 
sixth cervical vertebra, where it is con- 
tinuous with the oesophagus. It is con- 
venient to subdivide the laryngopharynx 
into the epilarynx above and the hypo- 
pharynx below, the dividing line being at 
the level of the upper border of the cricoid 
cartilage (Stanford Cade). As has been 
explained on p. 622, the lowest part 
of the hypopharynx, except during deglutition, is kept closed by tonic muscular con- 
traction. In the antero-superior portion of the laryngopharynx lies the inlet of the 
larynx, and it is the immediate environs of this inlet that are known as the epilarynx 
(fig. 820). The inlet of the larynx faces almost backwards, and is bounded above by 
the epiglottis, laterally by the aryepiglottic folds, and below by the short interarytenoid 
lold. On the lateral side of each aryepiglottic fold is a recess — the pyriform fossa. 



qlosso epiqlottic 
y fold 

vallecula. 

epiglottis 

ry epiqlottic 

fold 


piriform fossa 


posterior cncoid 
region 

posterior wall 
of . pharynx 

Fig. 820. — The epilarynx : the vallecula: 
are shown also. In, or on, all the struc- 
tures labelled a carcinoma can arise. 


_ TUMOURS OF THE NASOPHARYNX 

Benign : 

Angio-fibroma 1 . — Although its local behaviour is the antithesis of benignity, this 
"umour is not malignant, for it never metastasises, neither does it infiltrate tissues. 
However, on account of its ability to send tentacles into first one and then the othpr 

1 Formerly called * nas opharyngeal tumour ’, which is ambiguous. 

*> Stanford Cade, Contemporary . Honorary Consulting Surgeon , Westminster Hospital , London. 


S.P.S. — 40 
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nasal fossa, and thence into the accessory nasal sinuses, and above all because of 
its power to cause pressure necrosis of bone, it is a highly destructive tumour. As a 
result of these intrusions the tumour expands the nose, may fill the antra and in turn 
expand the cheek, and cause the palate to bulge, and at times invades the ethmoid 
and produces a 4 frog face 9 appearance. 

Nasopharyngeal angio-fibroma is a reddish, firm tumour covered with normal 
mucous membrane. Ulceration seldom occurs unless the tumour is traumatised. 
Histologically it is composed of immature fibroblasts and blood-vessels ; in the early 
stages cavernous blood-vessels predominate. In long-standing cases fibrous tissue is 
more plentiful. 

Clinical Features. — This tumour is almost confined to juvenile male patients. 

Appearing at the age of puberty, the tumour usually regresses in the early twenties, 
provided that no secondary complications occur. Although nasopharyngeal angio- 
fibroma is rare, when a boy presents with progressive nasal obstruction, recurrent 

epistaxis, a purulent nasal discharge 
and a firm mass in the nasopharynx, 
this clinical entity should spring to 
mind. 

Biopsy should be avoided un- 
less there are compelling reasons 
for undertaking it, when matched 
blood must be in readiness and the 
surgeon must be prepared to deal 
with haemorrhage. 

Treatment. — Pre-qperative ex- 
ternal irradiation will shrink the 
tumour and ^render it less vascular. 
Removal of the tumour should follow 
some six weeks later. 

Operation. — The transpalatal 
route (fig. 821A) is used. The 
tumour is excised with diathermy 
and the soft palate is replaced and 
sutured to the mucoperiosteum of the hard palate. Alternatively, in order that early 
recurrences may be seen, and destroyed by diathermy, a permanent palatal fenestra can 
be made (fig. 82 iB). The fenestra is closed by an obturator attached to a denture. 
The patient can then talk and eat quite normally. 

A choanal polypus may give rise to difficulty in differential diagnosis. Aitio- 
logically it belongs to nasal polypi, originating either in the ethmoid region or in the 
maxillary antrum. If large, it may descend through the posterior nares into the naso- 
pharynx and present behind the soft palate (fig. 822). A choanal 
polypus may be distinguished from angiofibroma by its mobility due 
to the long pedicle by which it is attached, avascularity and an elastic 
rather than firm consistency. It can be easily removed with a snare. 

Malignant : 

In China, Japan, and Malaya malignant tumours are more 
common in the nasopharynx than in any other part of the body 
save the cervix uteri, a possible cause being the use of smoky 
kerosene lamps in these countries. 




A B 


Fig. 821. — Transpalatine approach to the naso- 
pharynx. A. Incision. B. Permanent fenestration 
Of the hard palate. (After C. P. Wilson , F.K.C.S.) 


Type of growth 


Fig. 822.— 

Carcinoma .... 

67 per cent. 

Large choanal 

Reticulosarcoma 

15 „ „ 

polypus de- 

Lympho-epithelioma 1 

Other tumours, including mixed 

1 1 99 

scending into 
the nasopha- 
rynx and pre- 
senting behind 
the soft palate. 

salivary tumour . 

* 7 99 99 

(James Ewing) 
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; ifty per cent, of these growths arise in the lateral wall of the nasopharynx, 
iiostly in the supratonsillar fossa of Rosenmuller (fig. 823) ; the remainder 
re divided equally between the roof and the posterior 

vail. 

Clinical Features. — These depend mainly on whether 
ihe growth is obstructive (reticulosis), or infiltrating 
carcinoma). Usually the first symptoms for which 
advice is sought fall into four groups : 

1. The Nasal Group. — Slight, intermittent epistaxis 
and nasal speech are early nasal symptoms ; other nasal 
symptoms, viz. a feeling of obstruction to the airway and 
a post-nasal discharge, usually are delayed. 

2. Aural Group . — Unilateral deafness, with pain in 
the ear, is the usual complaint. Obstruction of the 
pharyngeal orifice of the Eustachian tube by a growth leads to a collection of 
sero-sanguinous fluid within the middle ear. The deafness that results is 
relieved by paracentesis of the tympanic membrane and suction, but a fresh 
accumulation soon occurs. Bleeding on Eustachian catheterisation is a sign 
of the utmost importance. 



Fig. 823. — Papil- 
lary carcinoma of the 
fossa of Rosenmuller, 
as seen in a laryngeal 
mirror. (Afttr W. L. 
Mattick.) 


3. Enlarged Cervical Lymph Nodes . — By the time the diagnosis is estab- 
lished, 70 per cent, of patients with a malignant tumour of the nasopharynx 
have enlarged cervical lymph nodes, and 40 per cent, present on account of 
the cervical swelling. The swelling is in the upper jugular chain and the 
nodes are firm, rather than hard, and may be mistaken for tuberculous 
adenitis. 


Unlike carcinoma of the tongue, metastases more distant than the neck 
occur eventually in about a quarter of cases. 

4. Cranial Nerve Involvement. — In Far Eastern patients this is the most 
common presenting symptom ; in British patients 30 per cent, have some 
cranial nerve involvement when first seen. All suffer implication by the 
growth either at their exit through their respective foramina at the base of the 
skull or, less frequently, by intracranial extension of the growth. Pain of 
trigeminal distribution is an important feature in this group. X-ray of the 
base of the skull may show destruction of bone by the tumour, but it is not 
unusual for patients to develop root pains without X-ray changes. 


Trotter's Triad . — The three cardinal symptoms of a locally invasive tumour can be 
summarised as follows : (i) Conductive deafness, (ii) Elevation and immobility of 
the homolateral soft palate — due to direct infiltration, (iii) Pain in the side of the 
head — due to involvement of the fifth cranial nerve from infiltration via the foramen 
lacerum. 

Biopsy is necessary to ascertain the histological characteristics of the 
lumour. Inspection of the nasopharynx is facilitated if a soft rubber catheter 
<s passed through the nose, and withdrawn through the mouth. Gentle 
fraction displaces and immobilises the soft palate, and thereby an uninter- 
rupted view is obtained. If more detailed inspection is desirable, Wilson’s 
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approach (fig. 821) through the junction of the hard and soft palate should be 
used. 

Treatment. — Present practice favours supervoltage external irradiation, 
given to the primary tumour and to the lymph node fields on both sides oi 
the neck at least as far down as the clavicles. Reticulosarcoma, undifferentiated 
carcinoma, and lympho-epithelioma are very radio-sensitive. If the primary 
responds satisfactorily, it is feasible to perform a cervical block dissection 01 
the enlarged lymph nodes. 

Prognosis. — Owing to their secluded position and consequent late diag- 
nosis, and the inaccessibility of the nasopharynx, the prognosis is poor. The 
five-year survival rate is about 40 per cent, for the reticulosis group and under 
20 per cent, in the case of carcinoma. 


NEOPLASMS OF THE OROPHARYNX 

Benign: 

Diffuse cavernous angioma involving the pharynx, fauces, and often extending 
into the neck (where it forms a swelling) has been treated successfully by injecting 
into the bluish mass in the pharynx 0 5 ml. of 1 : 4 solution of ferrous chloride in 
sterile water. The injected area immediately turns bright red, remains swollen for 
a few days, and then cicatrizes. Further injections may be required. Later, if 
necessary, abnormal tissue is removed by diathermy, with practically no bleeding. 


Malignant: 

Usually carcinoma of the oropharynx is of the ulcerative type. The com- 
monest site of origin is the tonsillo-lingual sulcus. There is discomfort at 
the back of the throat, foetor, and blood-stained sputum. Pain is absent until 
the growth is far advanced. 

Treatment. — The management is identical to tumours of the naso- 
pharynx of similar histological picture. 

Operation. — Although the long-term results are far from good, when 
possible, extirpation of the growth and the regional lymph nodes holds out a 
better prospect of success than irradiation. 

Lateral pharyngotomy with partial pharyngectomy is performed as follows. 
A tracheostomy is usually performed as the first step. Then a block dissection of the 
cervical and retropharyngeal lymph nodes is carried out. The lateral lobe of the 
thyroid is then mobilised and displaced forwards. The inferior constrictor muscle is 
detached from the thyroid and cricoid cartilages. The great cornu of the hyoid bone 
and the posterior two-thirds of the ala of the thyroid cartilage are removed without 
opening the mucous lining. 

Should the growth be situated on the lateral wall and have invaded the tonsillar 
region, the cervical operation is halted at this stage, and through the widely open 
mouth an incision is made at least i inch (2*5 cm.) distant from the accessible margins 
of the neoplasm with a diathermy knife, the internal carotid artery being held aside 
in the neck (Raven). Returning to the neck, the pharynx is opened longitudinally 
and that portion of the pharyngeal wall containing the growth and a wide margin ol 
healthy tissue is removed in continuity with its lymphatics. 

When the loss of the pharyngeal wall is not great the pharynx is closed. A portioi 
of the upper part of the posterior skin flap is anchored by stitches to the prevertebra 
fascia, thus providing free exit to infected matter should leakage occur. The 
remainder of the cervical wound is closed with drainage at its lower end. 

Ronald William Raven , Contemporary . Surgeon , The Royal Marsden Hospital, London . 
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After-treatment includes transnasal intragastric feeding and antibiotic therapy. 

When it is known beforehand that the defect in the pharyngeal wall is likely to be a 
large one, the operation is performed through a rectangular skin flap, and after 
partial pharyngectomy has been performed, the first stage of the plastic procedure 
is carried out as shown in fig. 824. In the early post-operative period, the patient is 
led by a tube passed into the stomach through the fistula. 


A 



Fig. 824. — Trotter’s method of reconstructing the pharynx from a flap of the skin (a b) of 
the neck after excision of an extensive pharyngeal carcinoma. 


In both the procedures just described the resulting Cervical fistula will require 
closure ; this is undertaken after a short convalescence. 

Growths situated in the vallecula, unless very advanced, must be treated by 
pharyngolaryngectomy with, if necessary, excision of a portion of the back of the 
tongue. 


NEOPLASMS OH THE LARYNGOPHARYNX 


In accordance with their site of origin, it is customary to subdivide malig- 
nant tumours of this part of the pharynx into four groups : 

1. Epilaryngeal (20 per cent.). — Nearly always the patient is a man 
between fifty and sixty years of age. The lesion is situated on an aryepiglottic 
fold, extending to the epiglottis or the corresponding arytenoid cartilage, 
and is either of the ulcerative or the papillary type. It may be symptomless 
in the early stages. The earliest symptom is a slightly sore throat. A 
muffled voice and increasing dysphagia occur later. Real hoarseness in- 
dicates involvement of the interior of the larynx, i.e. 


the vocal cord. Later there are attacks of dyspnoea 
associated with blood-stained sputum. The diagnosis 
is made by indirect laryngoscopy. 

2. Sinus Piriformis 1 (40 per cent.). — Again, this 
group occurs chiefly in men about fifty years of age, 
and the lesion is notoriously silent. Often its first 
intimation is an enlarged lymph node behind the angle 
of the jaw. Frequently this is not heeded in its early 
stages (fig. 825). Exceptionally, the patient presents 
himself at an earlier stage, because of slight difficulty 
in swallowing saliva, as opposed to food. Pain is 
absent until the growth has involved the superior 
laryngeal nerve. The pain is referred to the ear. 
Carcinoma of the piriform fossa is nearly always of 
the ulcerative type. The growth may be seen with 
a laryngeal mirror, but sometimes its extent cannot be 
determined without direct laryngoscopy. 

3. Lateral Wall (12 per cent.). — Once again men 



Fig. 825. — Malignant 
lymph nodes of the neck 
secondary to laryngo- 
pharyngeal carcinoma in 
the ‘silent* area. The 
patient presented him- 
self on account of the 
lump in the neck. 


1 Piriformis — Latin, pirum = a pear. 
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are attacked much more often than women. Contrary to the sinus piriformis, 
the growth is often papillary. 

A lateral radiograph of the neck, with air inflation of the pharynx, is often 
more informative than a barium swallow in the demonstration of a neoplasm 
in this and nearby situations. 

4. Post-cricoid (28 per cent.) occurs on the anterior wall of the hypo- 
pharynx at the level of the cricoid cartilage. The patient is nearly always a 
woman of about forty years of age, who gives a history of increasing dysphagia. 

The higher incidence in women is possibly due to their ability to swallow 
hotter fluids and food than men can tolerate. Many of these neoplasms are 
secondary to the Plummer-Vinson syndrome (p. 720). 1 Indirect laryngoscopy 
seldom reveals the growth, which lies hidden beneath a pool of mucus. Radio- 
graphic examination after a barium swallow is often helpful in determining 
the site of the lesion. Direct pharyngoscopy is the most informative, and 
allows a portion of the growth to be removed for biopsy. 

Treatment of Carcinoma of the Laryngopharynx. — The condition 
is notoriously difficult to treat successfully. Surgery is often the treatment of 
choice : it involves the major operation of laryngo-pharyngectomy, combined 
with block dissection of the neck, the establishment of a permanent tracheos- 
tomy, and the plastic reconstruction of the pharynx. About 20 per cent, of 
patients survive five years. 

External irradiation is the alternative method of treatment and is advised 
for those patients who are considered unsuitable for such a major procedure, 
either because of their poor general condition, or because it is thought that 
they will not be able to adjust themselves to a life without a larynx. 


Types of Operation . — Operations which combine excision and reconstruction of the 
gullet in one stage are preferable to staged procedures. The following is an example 
of a one-stage operation, in which the colon is used to replace the pharynx : 



Fig. 826. — Reconstruction of the pharynx, using colon. 

(A) Mobilisation of the colon. The middle and right colic vessels are divided. The 
blood supply of the colon now depends upon the left colic artery and the marginal arterial 
anastomoses. (B) The completed operation. The right and transverse colon have been 
passed retrostemally up into the neck. (7. r.john, F.R.c.s., Bath.) 
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Two teams are used. The first team performs the pharyngo-laryngectcmy, the block 
dissection of the lymph nodes of the neck on the side of the tumour, and establishes 
the tracheostomy. The larynx and pharynx are excised from above the level of the 
hyoid bone down to the level of the third or fourth tracheal ring, and including the 
whole of the cervical oesophagus. The stump of the oesophagus is closed by inverting 
sutures and allowed to slide into the thorax. The thyroid gland is included in the 
excision. A block dissection of lymph nodes on the less involved side may be under- 
taken, but the sternomastoid muscle and the internal jugular vein are usually spared. 

The second team, working in the abdomen, mobilises the colon so that it is at- 
tached only by the mesocolon and its blood supply. The pattern of the blood supply 
of the colon is such that a long enough length of bowel can be obtained to join the 
oro-pharynx to the stomach based on a single feeding aftery, usually the upper left 
colic artery (fig. 826A). A tunnel is made in the anterior mediastinum by stripping 
the pericardium, pleura, and great vessels from their stetfial attachments. The colon 
is drawn up through the tunnel and the upper end anastomosed to the divided oro- 
pharynx and the lower end to the front of the stomach ffig. 826B). Restoration of 
continuity of the abdominal colon is achieved by end-to^nd anastomosis. 

The patient is allowed to swallow fluids the following flay and to eat normal foods 
within two weeks. Should recurrence of the neoplasm J.occur, radiotherapy can be 
given with little risk of damage to the artificial gullet and fcence little interference with 
the patient’s swallowing. 


Alternatives . (i) — The colon may be drawn up through a presternal, subcutaneous 
route (fig. 827). (ii) Another method of reconstruction is to transect the oesophagus 


at the cardia closing its distal end, 
and mobilising the stomach to 
elevate it through the posterior 
mediastinum: then it is sutured to 
the pharyngeal remnant high in the 
neck. 

CHEMOTHERAPY IN HEAD 
AND NECK CANCERS 

Cytotoxic drugs in the treat- 
ment of head and neck cancers 
cannot at present compete with 
surgery or radiotherapy, but 
they do have a limited value 
as an adjunct to these forms 
of therapy in patients who have 



not responded, or who have 
recurrent growths. Various 
methods of administration are 


Fig. 827. — Reconstruction of the pharynx with 
pre-stcrnal colon, showing patient {left) and his 
barium swallow {right). 


possible. Growths in this region are particularly suitable for treatment by 
intra-arterial infusion. The reasons are that the neoplasms are mainly 
within the supply of the external carotid artery and that they rarely 
metastasise systemically until very late. Tumours of the ear, nasopharynx, 
oropharynx, and tonsils, maxillary sinuses and laryngopharynx can be treated 


in this way. 


The cytotoxic agents used are two types: (a) Biological alkylating agents, 
such as nitrogen mustards and epoxides (Ethoglucid). These are given by 
single injections dir ectly into the exposed appropriate artery. Their activity 
only lasts a few minutes and further injections, say every other day, may be 
given. (6) Anti-metabolites, such as methotrexate ; these are administered 
as a continuous intra-arterial infusion lasting two or three weeks. 
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Technique .— The external carotid artery is exposed through an oblique neck incision. 
Its branches are identified so that the arterial supply to the tumour area can be isolated. 
A catheter is threaded through an incision in the superior thyroid branch, passed in a 
retrograde manner to the external carotid and thence to the artery of supply. It is 
firmly tied in place. For tumours in the lower part of the neck such as hypopharynx, 
the superficial temporal artery is catheterised instead. 

Other branches of the external carotid are either clipped off or ligated. A tracer 
dye (methylene blue or disulphine blue) injected into the cannula will discolour the 

area of infusion and ensure that it is limited 
only to the region of the tumour (fig. 828). 
The artery must also be isolated if the single 
injection method is being used. The neck 
incision is closed and the infusion fluid is 
injected using a small pump, calibrated to 
give the appropriate rate of flow. 

The infusion can be followed up with 
intravenous or oral cytotoxic drugs. To be 
effective, the white cell count should not rise 
above 2000 c.mm. 

The toxic side-effects of cytotoxic drugs 
include: bone marrow depression, alopecia, 
cutaneous vcsiculation, and oedema. They 
may be lessened by giving a systemic 
antidote at the same time as the infusion 
(e.g. protective doses of foliniQ acid may be 
given intramuscularly with methotrexate). 
The technique itself enables the smallest 
effective dose to be infused into the tumour area with minimal spill-over into the 
systemic circulation. A later development by Harrison is to use hypothermia, 
cooling the patient during the infusion. This gives added protection to the bone 
marrow and brain. 

Before deciding to give chemotherapy, one must balance the prognosis of 
the disease against the expected relief and possible toxic side-effects. There 
is no doubt that, although it cannot claim a cure, it can afford marked relief 
of pain and be useful palliation. But its future use may well be in combina- 
tion with surgery and radiotherapy rather than as a sequel to them. 

Donald Frederick Norris Harrison, Contemporary. Professor of Oto-rhino-laryngology, University of London 



Fig. 828.— Perfusion with cytotoxic 
drugs. The tracer dye (see text) shows 
that the intra-arterial catheter is cor- 
rectly placed for perfusion of carcinoma 
of the ethmoid. ( Professor D. F. N. Harrison , 
F.R.C.S. London.) 
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CHAPTER 28 

THE LARYNX 

FOREIGN BODY IN THE LARYNX 

Impaction of foreign bodies in the larynx is more likely to occur in children 
than in adults. The first symptoms are those of acute laryngeal obstruction ; 
they are usually transient, and very rarely does deajth from asphyxia result. 
These symptoms are succeeded by those of irritation. There is pain, per- 
sistent cough, and often expectoration of blood-stained mucus. From time 
to time there are paroxysms of dyspnoea. Cardiac arrest and death may 
occur. 

Treatment. — If the foreign body cannot be dislodged by hooking it out 
with a finger, or by inverting a child and slapping its back, immediate 
tracheostomy is necessary in urgent cases with obstructive symptoms. In less 
urgent cases radiography is indispensable when the foreign body is opaque to 
X-rays. If any difficulty arises, direct laryngoscopy should be performed, 
and by its aid the object can be seized and removed. 

ACUTE (EDEMA OF THE GLOTTIS 

Pathology. — There is oedema of the entrance of the larynx, especially of 
the aryepiglottic folds and the epiglottis. Strictly speaking, the oedema is 
not of the glottis (the chink between the vocal cords) but of the tissues at a 
higher level, but this ancient and inaccurate term is difficult to displace. 

iEtiology 

1. Extension of acute inflammation, especially acute streptococcal laryn- 
gitis or tonsillitis, diphtheria, acute parenchymatous glossitis (p. 495), and 
Ludwig’s angina. 

2 . Angioneurotic oedema. 

3. Irradiation either with or without perichondritis. 

4. Trauma (e.g. car accidents). 

5. Indirect irritants such as ingested corrosives, scalds or inhaled noxious 
gases. 

6. Extension of an adjacent carcinoma. 

7. Local dropsy (renal or heart failure). 

The patient’s voice is reduced to a hoarse whisper and some dysphagia 
may be present. Increasing dyspnoea occurs and frequently the oedema is 
sufficient to cause urgent stridor. If laryngoscopic examination is possible, 

' he entrance to the larynx can be seen resembling the appearance of the 
ervix uteri (fig. 829). In obscure and less urgent cases, the urine should be 
xamined for albumin. 

7 ithelm von Ludwig, 1790—1366 Professor of Surgery and Midwifery , University of Tubingen 
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Treatment. — Inhalation of medicated steam and spraying with a dilute 
solution of cocaine and adrenaline afford relief in early and mild cases. 

Systemic antihistamines (e.g. Phenergan) or cortisone are 
valuable 1 . When dyspnoea is urgent, intubation (p. 637 , 
or tracheostomy must be performed forthwith. 



Fig. 829. — 
Acute oedema 
of the glottis — 
it resembles the 
cervix uteri. 


TRACHEOSTOMY 

The indications are as follows : 

(a) To relieve obstruction of the upper air passages 

1. Acute infections such as: acute laryngo-tracheo- 
bronchitis of children, acute epiglossitis of influenzal (haemo- 
philus influenzae) or virus origin. Laryngeal diphtheria. 

2. (Edema of the glottis. 

3. Bilateral abductor paralysis of the vocal cords following injury to the 
recurrent laryngeal nerves during thyroidectomy. 

4. Tumours, particularly carcinoma of the larynx. 

5. Chronic stenosis following tuberculosis or scalding. 

6. Congenital webs or atresias. 

7. Cut throat. 


(b) To improve respiratory function, by reducing the anatomical dead space, 
and also enabling effective aspiration of bronchial secretions to be done. 

1. Fulminating bronchopneumonia. 

2. Chronic bronchitis with severe emphysema. 

3. Stove-in chest injuries. 

(c) Respiratory Paralysis . — It allows assisted or positive pressure respiration 
to be performed. Also secretions or inhaled foreign material (e.g. vomitus) 
can be aspirated. 

1. Unconsciousness associated with head or facio-maxillary injuries. 

2. Coma from other causes persisting for more than a few hours where 
there is difficulty in maintaining a free airway, e.g. barbiturate poisoning. 

3. Bulbar type of poliomyelitis. 

4. Tetanus. Many of these patients are, of necessity, heavily sedated, 
have trismus, and are in mortal danger because of inability to expectorate. 

(d) As a Preliminary to certain operations, particularly extirpation of the 
larynx. 


Operation. — In cases of dire emergency the operation has been performed suc- 
cessfully with nothing available except a penknife, or it may be possible to introduce a 
gum-elastic coude catheter through the glottic chink. If at all possible, intubation 
even with a small intratracheal tube, should be attempted. If successful, general 
anaesthetic can be administered and a hurried procedure transformed into a deliberate.', 
calm operation. Intubation brings the abnormally low intrapleural tension to norma! 
and prevents the occurrence of surgical emphysema and possibly pneumothorax, 
especially in children (see Mediastinal emphysema, p. 636). Insertion of an intra- 


1 In cases of laryngeal obstruction, never give morphine. A patient under the influence <■? 
morphine stops fighting for breath, seems peaceful, and not infrequently the nurse returns t > 
find him dead (Chevalier Jackson). 

Chevalier L. Jackson , 1900-1961. Professor of Laryngology and Broncho-(Esophagoscopy, Temple University * 
Philadelphia. 





830. — The position for 
tracheostomy. 
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«racheal tube also permits aspiration of secretions which have accumulated below the 
laryngeal obstruction. Intubation will also prevent spasm of the glottis. 

If the services of a skilled anaesthetist are not available* local anaesthesia is employed* 
out in desperate cases none is required. The patient may be pinned in a blanket so 
that a sudden movement of the arms may not 
embarrass the surgeon. When preparations are com- 
plete, a rolled towel or a small sandbag is inserted 
beneath the shoulders, and an assistant keeps the head 
extended strictly in the midline (fig. 830). 

The surgeon, standing at the right side of the 
patient, places his left index finger on the upper 
border of the cricoid cartilage, with the thumb and the 
second finger on either side of the trachea, and makes 
an incision vertically downwards for 1 to ij inches 
(2 *5 to 3*75 cm.), dividing skin, fascia, platysma, 
pretracheal fascia, and passing between the infrahyoid 
muscles (fig. 831). (When circumstances permit, a 
horizontal skin incision mid-way between the cricoid 

and the suprasternal notch should be used, as subsequeilt healing is far more satis- 
factory.) If seen, the isthmus of the thyroid gland is 
divided between haemostats. In an emergency, haemor- 
rhage is ignored. A cricoid hook (fig. 832) is then in- 
serted under the cricoid cartilage and grasped in the left 
hand. The hook steadies the trachea and brings it to 
the surface of the wound. The trachea is incised with 
a scalpel, the second, third, and often the fourth rings 
being divided : the lower the tracheostomy, the less will 
be the liability to laryngeal stenosis. A tracheal dilator 
is inserted through the tracheostoma, the cricoid hook 
removed, and the edges of the tracheal wound are 
separated gently. In the case of diphtheria the 
surgeon places a swab over the wound so that the violent 
expiratory efforts which follow do not spray membrane, 
infected mucus, and blood over himself and his assistants. 
When respiratory efforts have become less violent, a 
tracheostomy 
tube on a pilot 
(fig. 832) is 
inserted into 
the trachea, 

the dilator is removed, and the surgeon 
keeps his finger on the tube while the 
assistant ties the attached tapes around the 
patient’s neck. The inner tube 1 is then 
fixed in position, and one or two nylon or 
silk stitches are introduced if necessary. 

In cases of diphtheria, anti-diphtheritic 
serum is given, and, on account of myo- 
carditis, the patient is nursed lying flat, 
with one pillow. 

In the case of a less urgent tracheostomy 
all bleeding is stopped before the trachea 
is opened. The injection of a few drops 
of 2 per cent, cocaine before the trachea is 
incised prevents the bout of coughing that 
follows the insertion of the tube. When 



Fig, 83 1 . — Exposure of the 
trachea. The first ring of 
the trachea is always to be 
avoided, for its division is 
so likely to be followed by 
tracheal stenosis 



A. Outer tube with tapes attached. B. 
Inner tube 1 . C. Pilot. D. Cricoid hook. 
E. Tracheal dilator. 


1 The inner tube is longer than the outer tube, so that the latter cannot remain obstructed 
• v hcn the inner tube is removed for cleaning. To carry out suction effectively, the inner 
1 ube must be of such a diameter that it will not be occluded by the passage of a No. 3 or 4 
ubber catheter; tracheostomy tubes between the sizes of 28 and 32 French catheter gauge 
ulfil these requirements. 
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the operation is performed on an adolescent or an adult, the isthmus of the thyroid 
gland is divided. The tracheostomy opening should be circular in shape (not just a 
vertical slit), by excising the edges of the incision with a scalpel strong enough to cut 
cartilage. A circular stoma facilitates the introduction and later changing of the 
tracheostomy tube, and heals well after eventual removal of the tube. 

If a patient is unable to breath unaided, an inflatable rubber or polyethylene cuff- 
tube is introduced through the tracheostomy opening in order to seal off the air 
passage. The airway must be kept clear by frequent aspiration, assisted by postural 
drainage. 

After-treatment* — Beside the bed is placed a trolley containing a 
tracheal dilator, duplicate cannulas and introducer, retractors, a fine rubber 
catheter with a well-fitting syringe attached (to remove secretions from the 
trachea) and dressings. Oxygen is at hand. For the first few days a special 
nurse must be in constant attendance. A mechanical humidifier is essential 
in order to render the secretion less viscid. A sucker with a catheter at- 
tached should be at hand to keep the tracheo-bronchial tree free from secre- 
tions. The catheter must be kept sterile on a special tray covered by a 
sterile towel. The introduction of the catheter must be carried out under 
aseptic precautions by all concerned (nurses and physiotherapists). Unless 
these precautions are observed, secondary broncho-pneumonial infection is 
inevitable. When mucus is very tenacious, and consequently difficult to 
aspirate, normal saline or a detergent such as Alevaire (Bayer Products Ltd.) is 
administered through the tracheostomy by a fine nebuliser. 

The inner tube is removed and washed in sodium bicarbonate solution 
every four hours, or more often if necessary, and in four to seven days the 
tracheostomy tube itself can usually be dispensed with, but before this is 
attempted the patient should be able to sleep with the tube occluded. 

Complications : 

1. Crusting in the trachea or main bronchi can seriously embarrass the airway, it can 
be cleaned by the aid of a bronchoscope passed through the tracheostome. 

2. Surgical emphysema in the neck is a complication and may occur if the skin is too 
tightly sutured around the tube, or if the tube slips into the tissues of the neck (fig. 833). 


R f^ Fig. 833. — (a) Tracheos- 

tomy tube in the correct 
Jj# position. Testing for a free 
|l airway, (b) The tube has 
slipped, or has been incor- 
1$ rectly positioned, so causing 
^ surgical emphysema. 

(«) (b) 

3. Mediastinal Emphysema . — The cause is an abnormally low intrapleural tension— 
air is sucked into the tissue planes during the operation before the trachea is opened. 
In severe examples the air in the mediastinum causes the mediastinal pleura t<> 
rupture, and a pneumothorax results. Should dyspnoea and cyanosis occur afte* 
tracheostomy has been performed, and the airway is free, one should think of the 
possibility of mediastinal emphysema, the diagnosis of which can be confirmed bv 
radiography. Apart from oxygen therapy in high concentration, there is no specif - 
treatment. The extravasated air is slowly absorbed. 
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Endotracheal catheterisation is a substitute for tracheostomy (mainly 
cases in group (c), p. 634), but it is usually less desirable, for two reasons: 

(a) Repeated bronchial tree toilet is performed more easily by a nurse 
through a tracheostomy. ( b ) Intubation granuloma of the vocal cords 
(p. 639) and subsequent stricture may occur. 


LARYNGEAL PARALYSIS 

The muscles of the larynx are innervated by the recurrent laryngeal nerves, 
with the exception of the crico-thyroid muscle which is supplied by the 
superior laryngeal nerve. Lesions of the recurrent laryngeal nerve cause the 
vocal cord on the affected side to lie in the paramedian position; this is due 
to the unopposed tensing and adducting action of th* crico-thyroid. Lesions 
of the vagus nerve above the origin of the superior laryngeal nerve will cause 
complete vocal cord paralysis on the affected side. The cord will be flaccid 
and lie midway between abduction and adduction, which is the state and 
position of the vocal cords soon after death. 

^Etiology. — The lesion may be central, cervical, or mediastinal. Of 
over-riding importance is the relation of a goitre, and especially of thyroidec- 
tomy, to recurrent laryngeal paralysis. Routine laryngoscopic examination 
must be made before thyroidectomy, as 3 to 5 per cent, of patients are found 
to have paresis or paralysis of one vocal cord, possibly due to neuritis following 
exanthemata during childhood, although no symptoms point to such a lesion. 
Pre-operative laryngoscopy is especially necessary when operating on a case 
of recurrent goitre. If pre-operative paralysis of a vocal cord is found, this 
fact must be recorded in the patient’s notes in order to protect the surgeon 
from possible litigation. Pre-operative paralysis of a vocal cord with symp- 
toms, e.g. a recent husky voice, is highly suggestive that the goitre is carcino- 
matous. Other causes of recurrent laryngeal paralysis are a central lesion 
(e.g. tabes), carcinoma of the upper oesophagus, carcinoma of the bronchus, 
malignant disease of the mediastinal lymph nodes, aneurysm of the arch of 
the aorta (always left-sided), and peripheral neuritis. Thirty per cent of 
cases are idiopathic. 

Clinical Features. — Unilateral recurrent laryngeal palsy of sudden 
onset produces a whispering voice and occasionally some slight difficulty in 



Fig. 834. — Normal 
larynx on inspiration. 
Indirect laryngoscopy. 



Fig. 835. — Left 
recurrent nerve 
laryngeal palsy. 


Fig. 836. — Bilateral 
recurrent nerve laryn- 
geal palsy. 


swallowing fluids, due to paralysis of the crico-pharyngeus on the affected 
side. These symptoms are short-lived and the voice may return to normal 
within a few weeks as the muscles in the opposite cord compensate and move 
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it across the midline to meet the paralysed cord. Owing to this efficient com- 
pensation, in slowly progressive lesions, the patient may only experience 
slight weakness of the voice towards the end of the day. 

Bilateral recurrent laryngeal palsy is an occasional and very serious 
complication of thyroidectomy. Acute dyspnoea occurs due to the para- 
median position of the cords which tend to get sucked together on inspiration. 
Unless tracheostomy or intubation is carried out forthwith, death from 
asphyxia is probable. 

Unilateral complete laryngeal paralysis causes 
a hoarse voice in which compensation does not readily 
occur owing to the flaccid state of the vocal cord and 
its lateral position. The healthy vocal cord has difficulty 
in meeting it. 

Bilateral complete laryngeal palsy is an uncom- 
mon condition which occurs in lesions of the brain 
stem. It is usually associated with other cranial nerve 
lesions. 

Treatment. — Tracheostomy should be performed in all cases of bilateral 
lesions, even when the paralysis is flaccid, for it is far better to provide the 
patient with a free airway than to permit him to suffer from chronic dyspnoea 
and its attendant evils, chief of which is the risk of asphyxia. The use of a 
tracheostomy tube with a recessed valve allows the patient to speak : the delicate 
valve opens on inspiration and closes on expiration. The expired air passes 
through the vocal cords so that the patient has an audible voice. With an 
ordinary tracheostomy tube the inspired and expired air by-passes the larynx 
and the patient’s voice amounts only to a whisper. In cases following 
thyroidectomy where the patient is otherwise in good health, the next step is 
to wait up to a year in the hope that one or both of the nerves will recover. 

Unilateral extralaryngeal arytenoidectomy (de Graaf Woodman’s operation) 
gives permanent relief of stridor at the expense of a good voice. As the abducted 
cord remains immobile, there is inevitable air-waste and the voice is not strong. The 
vocal cord is approached through an incision along the anterior border of the sterno- 
mastoid. The perichondrium and the underlying thyroid cartilage is incised along its 
posterior border. After the arytenoid cartilage has been displayed an unabsorbable 
suture is passed through the submucosa to include the vocal process of the arytenoid ; 
with the exception of this process, the whole of the arytenoid cartilage is excised with 
nibbling forceps. The long ends of the suture are carried around die inferior cornu 
of the thyroid cartilage and tied. Thus the vocal cord on that side is maintained in an 
abducted position. The wound is closed with drainage. A tracheostomy tube is 
introduced, which, in favourable cases, can be removed three weeks later, and the 
wound is closed with drainage. 

TUBERCULOSIS OF THE LARYNX 

Rarely is the larynx the scat of primary tuberculosis. Occasionally the first symp- 
toms are laryngeal, but a chest X-ray and the presence of tubercle bacilli in the sputum 
demonstrate thatethe primary focus is in the lungs, and in every case the laryngeal 
mucosa becomes infected by the sputum. Since the introduction of antibiotics th-- 
incidence of this disease has greatly diminished. 

Stage 1. — The earliest symptoms are attacks of aphonia and hoarseness, and whei» 
accompanied by periods of dysphagia, especially for fluids, for which there is n- 
pharyngeal cause, the probability of tuberculosis of the larynx is strong. The earlie? 

de Graaf Woodman, Contemporary . Otorhinolaryngologic , Presbyterian Hospital , New York . 



Fig. 837. — Bilateral 
flaccid paralysis of 
the vocal cords. The 
cadaveric position. 
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aryngoscopic sign is that the mucosa is pallid from oedema ; interarytenoid swelling, 
lue to inflammation of the network of submucosal lymphatics, is very characteristic! 

Stage 2. — Ulceration of one or both vocal cords and the epiglottis occur, giving a 
mouse-nibbled * appearance. Pain on swallowing fluids is increased, and it is often 
referred to the ears. Cough becomes troublesome, and painful. 

Stage 3 is characterised by perichondritis and necrosis of the arytenoid cartilages, 
che epiglottis and, rarely, of other laryngeal cartilages. The voice becomes weak, 
.oughing is almost incessant, and pain is a distressing feature. 

Prognosis* — The prognosis of this once almost fatal disease has much improved 
since the introduction of treatment with streptomycin and tuberculostatic drugs 
23). Recovery is dependent largely on the state of the lungs. 

Treatment. — Beside the usual treatment for the pidmonary tuberculosis, the 
complete cure of laryngeal tuberculosis depends upon resting the voice. The patient 
should have a pencil and writing-pad always to hand. As the first effect of successful 
treatment is disappearance of pain on swallowing, the patient's nutritional state 
usually improves rapidly. (Edema of the glottis may callTor tracheostomy. 


LARYNGEAL SYPHILIS 

Secondary syphilitic manifestations are sometimes noted in the larynx. The 
mucous membrane becomes congested and mucous patches form. The voice is 
husky. Syphilitic laryngitis clears up under anti-syphilitic treatment. 

Tertiary Syphilis. — A gummatous infiltration attacks the epiglottis and may im- 
plicate all the structures of the larynx. Necrosis of cartilage is liable to follow. 
Usually the only symptom is hoarseness, the voice during the remissions being 
particularly raucous. In contradistinction to tuberculosis, pain is singularly absent. 
The process is arrested by anti-syphilitic treatment, but subsequent scarring may 
cause such a degree of laryngeal stenosis as to require a permanent tracheostomy. 


SIMPLE SWELLINGS OF THE LARYNX 

1. Vocal Cord Polypus. — This is the most common of the simple swellings in the 
larynx and must be distinguished from true benign neoplasms. It originates in 
the sub-epithelial space within the vocal cord. Initial congestion is followed by 
localised areas of (Edema and hyalinisation ; a soft, pearly grey often pedunculated 
mass is formed. It is easily removed endoscopically with cupped forceps. 

2. Intubation granuloma may arise as a rare complication following the use of 
endotracheal anaesthetic tubes. As a result of static pressure of the tube, particularly 
during long operations, small non-specific granulomas 
appear in the region of the vocal processes of the 
arytenoids. Treatment is by prolonged voice rest 
initially, but in persistent cases careful endoscopic 
removal is recommended. 

3. Laryngocele. — A laryngocele is a unilateral 
(occasionally bilateral) narrow-necked, air-containing 
diverticulum resulting from a herniation of laryngeal 
mucosa. It originates in the laryngeal sacculus, a vertical 
blind pouch situated in the anterior third of the laryngeal 
ventricle, and ascending between the false cord and the 
ala of the thyroid cartilage, and it herniates through the 
gap in the thyrohyoid membrane, which gives entry to 
the superior laryngeal vessels. Once the sac has found 
its way through this foramen, it enlarges comparatively 
rapidly, and when distended forms a visible, often 
resonant, swelling in the neck (fig. 838). Cervical air- 
pouches are present in many mammals, and can be in- 
Hated voluntarily; they are exceptionally well developed in South American monkeys 
that utilise them for howling (howling pouches). The condition, therefore, can be 
looked upon as partly atavistic but mainly acquired, for it occurs more frequently m 
professional trumpet-players, glass-blowers, and in persons with a chrome cough, than 
n others. The symptoms, due to a recrudescence of infection, come in attacks when 



Fig. 838. — Laryngocele 
during an ‘ attack '. 
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the swelling, which often appears when the patient blows his nose, does not abate con- 
pletely for hours or days; the explanation being that the neck of the sac become 
obstructed by mucopus. The voice is hoarse during an attack, which often terminate 
with a gurgling noise and discharge of mucus into the pharynx. Shortness of breat 
accompanies the attack, and, rarely, rapid distension of a laryngocele is a cause ( 
sudden death from asphyxia. 

Treatment. — For reasons given, the sac should be excised from its fundus to it 
neck, which is crushed, ligated, divided with a diathermy knife, and invaginated lik 
the stump of a vermiform appendix. The wound is closed with drainage. 


NEOPLASMS OF THE LARYNX 

Benign. — Papilloma is the commonest benign 
tumour of the larynx. 

In an adult a papilloma is usually single, and 
its pedicle is attached to one of the true or false 
vocal cords. The symptoms to which it gives 
rise are similar to those of carcinoma of the 
larynx, from which it must be distinguished. 
The diagnosis is made by laryngoscopic exam- 
ination. Rarely, a papilloma becomes malignant; 
therefore the papilloma should be. removed and 
submitted to microscopical examination. 

In a child the growth is relatively common : it 
FlG vocaT cord^ofa'duW. ** * s usually more vascular and softer than a papil- 
loma appearing during adult life. Moreover, 
implantation growths soon appear in the vicinity and may obstruct the glottis 
(fig. 839). There is a marked tendency to recurrence after removal, and the 
papillomas may spread to almost any site in the larynx, pharynx, or trachea. 

Treatment. — Chevalier Jackson’s warning was not to be too radical in the 
treatment of multiple papillomas for fear of damaging the vocal cords. 
“ Laryngeal papilloma,” he said, “ is a self-limiting disease and disappears 
spontaneously in early adult life provided the patient can be carried through 
until that time.” Endoscopic removal with cupped forceps is the usual 
method of treatment. Painting the papillomas with 
podophyllin (as for the treatment of warts and con- 
dylomas) is employed by some, while others use 
stilbcestrol paint to speed up keratinisation, as nor- 
mally occurs in the vagina at puberty. 

Angiofibroma is always single, and is distinguished from 
a papilloma by its smooth contour (fig. 840). Except that 
occasionally it gives rise to haemoptysis, it resembles a Fig. 840.— Angio- 
papilloma in symptomatology. In appropriate cases the fibr oma of the left vocal 
condition must be distinguished from singer's nodules, which cord. It seldom be- 
are nearly always bilateral. The latter condition, which comes much larger than 
produces a pearly-white nodule on the free edge of the vocal depicted here, 
cord, is not a neoplasm, but an epithelial hypertrophy, 

and should, if possible, always be treated by prolonged rest (which is sometimes 
successful) before resorting to operation. On the other hand, an angiofibroma shoul 1 
be removed endoscopically with cupped forceps. Great precision is necessary, becau: -• 
if normal tissue is removed the speaking voice will be impaired and the singing voi< - 
ruined. 



Fig. 840. — Angio- 
fibroma of the left vocal 
cord. It seldom be- 
comes much larger than 
depicted here. 
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Malignant. — Carcinoma is more common than an innocent tumour of 
the larynx. It usually occurs between forty and sixty years of age, and men 
are ten times more often attacked than women. 

There are three varieties of laryngeal carcinoma: 

1. Glottic (70 per cent, of growths), arising from the true vocal cord, which 
ts relatively common and the most favourable type. 

2. Subglottic (10 per cent.), below the vocal cords, with a worse prognosis. 

3. Supraglottic (20 per cent.), originating from the ventricular bands (false 
vocal cords), laryngeal ventricles or the root of the epiglottis. This group 
has the worst prognosis. 


1. Carcinoma of a vocal cord usually arises from theanterior half of one 
of the true vocal cords. Most frequently it is of the papillary variety 
(fig. 841), occasionally it is flattened, rarely it is 
ulcerative. Due to the paucity or absence of 
lymphatic vessels of the vocal cords, this type of 
carcinoma of the larynx remains locally malignant 
for a long period. 

The first symptom is huskiness of the voice. 

The huskiness is progressive, and the patient can 
speak only in a low whisper, which finally gives 
place to aphonia. About this time the growth 
breaks through its confines, and metastases occur 
in the cervical lymph nodes and elsewhere. 

The diagnosis is made by laryngoscopic examina- 
tion and biopsy, and every patient with hoarseness persisting for more than three 
weeks should be submitted to this form of examination. According to the length 
of time the growth has been present, four stages of the disease are recognised : 

1. The growth is confined to a still mobile vocal cord. 

2. Infiltration impairing mobility of the cord. Extension to other cord. 

3. Fixation of the cord. The growth has entered adjoining part of 
larynx. Isolated involved lymph nodes. 

4. Extension to the pharynx or skin. Lymph node metastases with fixation. 



Fig. 841. — Carcinoma of a 
true vocal cord. 


2. Subglottic carcinoma is a less common variety that occurs beneath the vocal 
cords. In this site the neoplasm grows steadily and silently, until dyspnoea develops. 
Unlike carcinoma of the vocal cord, metastasis is not long delayed. The first lymph 
node to be involved is that on the crico-thyroid membrane, the lymph node of Poirier. 
Spread then continues to the paratracheal and lower deep cervical nodes. The thy- 
roid gland is often involved by direct extension of the growth. 

3* Supraglottic Carcinoma. — The inital symptom is often a sense of discomfort 
in the larynx. Pain and hoarseness came relatively late. In 60 per cent, of cases 
there is cervical lymph node involvement at the time of presentation. 

Tomograms are very helpful to determine the extent of the growth (fig. 842). 

Treatment of Carcinoma of the Larynx : 

The most important anatomical fact on which treatment and prognosis of 
aryngeal carcinoma depends is the uneven distribution of laryngeal lymph 
vessels. 

aul Poirier* 1853-1907. Professor of Anatomy* University’ of Paris . 
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Fig. 842. — Tomo- 
gram of the larynx 
showing tumour of the 
right false vocal cord 
encroaching on the 
laryngeal ventricle. 
The vocal cords are not 
affected. 


Whilst the true vocal cords have relatively few lymph 
vessels, the lymphatic drainage of the laryngeal aditus 
and the subglottic region is abundant. Because of 
this rich lymphatic drainage supraglottic tumours 
metastasise early into the cervical lymph nodes, 
whereas tumours of the true vocal cords remain locally 
malignant for many months. 

For early (stage 1 and 2) carcinoma of the true 
vocal cord, the results of irradiation are as good as 
those of surgery and the voice is better. Therefore, 
where adequate facilities exist, irradiation (super- 
voltage X-ray therapy, or telecobalt) is preferable to 
surgery. Although in the stage 1 growths there is an 
80 per cent, five years’ survival rate, every effort should 
be made to have a careful follow-up. If recurrences 
occur, or where the cervical lymph nodes are involved 
by metastatic deposits of squamous-celled carcinoma, 
laryngectomy, with block dissection of the lymph nodes 
in continuity, gives results superior to irradiation. 


Total laryngectomy is performed for carcinoma of the vocal cord which is 
already fixed by infiltration, when radiotherapy fails to destroy the growth or where 
the growth recurs after radiotherapy. 

Ancesthesia . — General anaesthesia is given through an endotracheal tube inserted 
via the nose. This is changed by the surgeon during the later stages of the operation 
after delivery of the larynx (fig. 84 4B). 

Incision . — A variety of incisions are used. A satisfactory ex- 
posure is shown in fig. 843. This may be modified if a block 
dissection is necessary. 

Dissection . — The laryngeal cartilages and trachea are exposed 
by division of the thyroid isthmus. The strap muscles are 
divided and the inferior constrictor is carefully dissected off the 
thyroid cartilage. The hyoid is freed. The pharynx is opened 
by incisions through the thyrohyoid membrane (fig. 844A). 

After changing the anaesthetic tube, the hyoid is drawn forward 
and the mucous membrane incised down each pyriform fossa, to 


Fig. 843. 



B 

Fig. 844. — Total laryngectomy (see text). 
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meet along the back of the arytenoids (fig. 844B). A nasal feeding tube is passed into 
he oesophagus and the defect in the pharynx is closed by interrupted sutures, and 
Enforced by suturing the inferior constrictors together an- 
eriorly (fig. 844C). iSK 

The trachea is divided between the second and third rings. 

The tracheostomy is fashioned by suturing the trachea to the Hj k 
cut edges of the wound in the suprasternal notch. £ 

For supraglottic carcinoma, subglottic tumours, and in cases 4 

where cervical lymph nodes are obviously the sites of secondary ^ ]i 

deposits, block dissection of the lymph nodes must be com- ■HkL 
bined with the laryngectomy. If the carcinoma extends Into 
a lobe of the thyroid gland, this lobe is also removed. »il 

Speech after Laryngectomy . — Many younger patients Itarn IS ifnr’ ill 
(esophageal speech, belching swallowed air for this purpose. iflj; 

Others require a mechanical larynx which can be fitted ta the mSM™* mil 

tracheostomy tube. Another type of electrically operated \| 

oral vibrator attached to the patient’s upper denture 01 an 
artificial palate has been invented recently. Fig. 845.— Patient 

Fenestration with interstitial radium may be cmpltjfyed after complete laryn- 
where no super-voltage therapy exists, with a high proportion g ect °niy. A trans- 
of favourable results. The vocal cord must be still mobile. ^susedin th“ 
The larynx is exposed by a J-shaped incision commencing (Jackson andBaicoM 
above the level of the hyoid bone, and ending below the lower 
border of the cricoid cartilage. The flap is raised. The infrahyoid muscles are 
split, and a large window is cut in the ala of the thyroid cartilage, 
, - without damaging the perichondrium or opening the underlying 

mucosa. The object of removing the cartilage is to allow radium 
_ iiiifji j needles to come in closer proximity to the growth, and minimise 

\ fflflj i radium necrosis of the cartilage — a great disadvantage of radium. 

The radium needles are left in place seven to nine days (fig. 846). 
I- Subsequently the voice is but little impaired. 

V m Laryngo-fissure and Excision of the Growth. — The vocal cord 

must be still mobile. Under local infiltration, a preliminary tracheos- 
Fig - 8 4 6 *"“ tomy is performed. The thyroid cartilage is bisected in the middle 

fan a ^ ne anc * cricothyroid membrane opened. The perichondrium 

tion of radium i* 1 tFe re gi° n °f the affected vocal cord is raised by blunt dissection, 

needles. and the whole vocal cord, with a margin of healthy tissue, is removed. 

The larynx is repaired, and the tracheostomy tube is removed after 
a few days. As the vocal cord becomes replaced by fibrous tissue, which will be 
immobile and may not form exactly on the same plane as the remaining vocal cord„ 
the patient will have a gruff but useful voice. 


Fig. 845.— Patient 
after complete laryn- 
gectomy. A trans- 
verse skin incision 
was used in this case. 
(Jackson and Babcock.) 


Fig. 846. — 
Alar fenestra- 
tion and inser- 
tion of radium 
needles. 
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CHAPTER 29 

THE THORAX 
William P. Cleland 


ANATOMY OF THE BRONCHIAL TREE 

A thorough knowledge of the anatomy of the bronchial tree is essential, 
not only for the diagnosis of many chest conditions, but for the planning and 
execution of the majority of pulmonary operations. 



Fig. 847. — The bronchial tree with internationally adopted nomenclature. 
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3. Anterior 
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5. Inferior lingular 

6. Apical 

8. Anterior basal 

9. Lateral basal 
10. Posterior basal 


Upper Lobe. 


Lower Lobe. 


Fig. 847 illustrates the common pattern of the bronchial tree. Each bronchus is 
accompanied by a branch of the pulmonary artery and together they form a broncho- 
vascular pedicle supplying conical segments of lung tissue. The pulmonary veins lie 
between the segments with tributaries issuing from adjacent segments. Each seg 
ment is largely an independent unit which can be removed (segmental resection) 
without interfering with adjacent segments. The veins indicate the true positior 
of the intersegmental plane, which must be followed accurately during the operation 
Two or more bronchial arteries on each side enter the lung in the areolar tissu 
surrounding the bronchi. They arise from the descending thoracic aorta and suppl 
the broncho-pulmonary tissues with arterialised blood. They develop links with th 
smaller pulmonary vessels which, in certain diseases, may enlarge considerably. 
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The trachea and main bronchi with their lobar and first segmental divi- 
sions can all be examined visually by bronchoscopy. This investigation will 
demonstrate abnormalities in size (stenosis, obstruction or dilatation), move- 
ment (immobility or spasm), shape or position. The examination will also 
reveal the presence of a tumour or an intrabronchial foreign body (fig. 848). 
Material for biopsy and secretions for cytological 
or bacteriological examinations can be obtained. 

Only the proximal parts of the bronchial tree can 
be examined, even with the aid of the telescope, so 
that the examination is of limited value in the 
investigation of peripherally situated lesions. 

A more detailed anatomical study can be made 
by bronchography, which consists of the intro- 
duction of radio-opaque material (iodised oil) into 
the bronchial tree. An attempt is made to fill all 
the branches of the bronchial tree on one side, and 
radiographs are taken in two or more planes. Bronchography provides in- 
formation about the size and distribution of the bronchi, and will also 
demonstrate bronchial occlusion or narrowing. 



i Fig. 848. — Chrondroma: 
f Right main bronchus. 
» Bronchoscopic photograph. 

(Dr. P. S tradlmg, London.) 


Developmental Anomalies 

The trachea develops as a bud from the primitive fore-gut which soon divides into 
two main branches — the right and left main bronchus. Each bronchus continues to 
develop by branching so that all generations are present by the sixteenth week of 
intrauterine life. The fully developed segment has approximately 20 to 25 genera- 
tions of branches. Failure of a main bronchus to develop results in unilateral agenesis , 
whilst failure of a lobar bronchus to develop produces lobar agenesis . Subsequent 
aberrations of development result in variations of the segmental pattern. Each 
developing bronchial bud becomes closely associated with the future pulmonary artery 
which covers its surface. Failure to link up with the pulmonary artery system occurs 
occasionally. In this case, ectopic bronchial buds develop anomalously, producing a 
mass of bronchial elements which often lose their connection with the parent bronchi. 
Vascular supply is derived direct from the descending aorta. In adult life the con- 
dition presents as a bizarre cystic mass, usually lying in the posterior aspect of the 
lower lobe with large systemic arteries the size of the radial artery or even larger entering 
the mass through the pulmonary ligament — intralobar sequestration. Infection of the 
cystic spaces is common and is the usual cause of symptoms. Removal of the lower 
lobe with the offending mass is recommended. 


INJURIES TO THE CHEST 

Apart from road accidents chest injuries are not common in civil practice; 
in war, however, they constitute nearly 10 per cent, of all wounds, whilst of 
those killed in battle, 25 per cent, have chest injuries. They are often 
associated with injuries elsewhere, particularly the head and abdomen. Two 
main varieties are encountered — crush injuries and wounds — although in any 
particular patient both may be present. 

Crush Injuries 

These are common both in war and in civilian practice. The injury may 
be produced by a localised blow or a more extensive crushing force. Road 
accidents frequently result in severe crush injuries. Similar injuries can also 
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be produced by concussion waves from explosions conveyed either through 
air or water (blast injuries). 

The injuries may produce contusion of the chest wall, rib fractures, a 
stove-in chest, a flail chest, lung contusion or laceration. 

The effects of a crush injury depend on its severity and the extent of 
involvement of chest wall, pleura and lung. The more severe forms interfere 
seriously with ventilation and coughing either from pain or from instability 
or deformity of the chest wall. The presence of blood or secretions in the 
bronchial tree makes ventilation still less effective. Respiration may, in 
addition, be depressed further by an associated head injury. 

The serious interference with ventilation results in rapid and shallow 
respiration with cyanosis, tachycardia and hypotension. Respiration may be 
noisy from tracheo-bronchial secretions. Milder degrees of anoxia produce 
cerebral confusion and restlessness, and this is followed by unconsciousness in 
severe cases. 

Management in the early stages depends on a careful assessment of the 
damage. The chest wall is examined for paradoxical movement (multiple 
fractured ribs) or depressions (stove-in chest). The posterior aspect of the 
chest should be examined as the patient is gently rolled on one side. The 
position of the mediastinum (trachea and apex beat) provides useful informa- 
tion concerning the presence of a pneumothorax, a hemothorax or massive 
collapse of the lung. An early chest X-ray is imperative for accurate diag- 
nosis of the intrathoracic damage. 

Treatment is directed at improving ventilation by the following means 
where indicated: 

(1) Relief of pain with morphine or other analgesics, or intercostal nerve 
block. 

(2) Stabilisation of the chest wall: (a) strapping can be used in mild cases 
and in emergencies; ( b ) internal fixation of fractured ribs by wire or nails for 
more severe cases; (c) musculo-fascial chest wall traction with a Steinmann 
pin is an effective and simple way of elevating a stove-in chest or stabilising 
a flail chest (fig. 849). 

(3) Removal of pleural blood or air should they be large enough to com- 
press the lung. Simple aspiration may be sufficient, but rapid reaccumulation 
may demand an indwelling tube or thoracotomy. 

(4) Removal of tracheo-bronchial secretions may be effected by natural 
means after relief of pain. Bronchoscopic aspiration may be used in an 
emergency but if secretions persist a tracheostomy is advisable. 

(5) Tracheostomy is the most important measure in all serious cases (see also 
p. 634). It permits effective and repeated aspiration of the tracheo-bronchial 
tree. By eliminating the dead space of die oropharynx it reduces the 
ventilatory demands and the work of respiration. It reduces or elimina tes 
paradoxical chest wall movements. 

Tracheostomy alone will often transform the condition of a seriously ill 
patient. If ventilation is seriously depressed, artificial respiration can be 
applied through the tracheostomy tube by mechanical respirators. 
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Tracheostomy and artificial respiration are of particular value in serious 
multiple injuries, especially those involving the head, in addition to the chest. 

(6) Oxygen is usually necessary and is best administered by a tent or mask. 

(7) Blood transfusion, fluid replacement and hypertensive agents may be 
required to maintain the circulation. 

Fractured Ribs. — Isolated rib fractures due to direct violence are a com- 
mon complication of many varieties of chest trauma. The condition is pain- 
ful but rarely disturbing. Localised tenderness and crepitus are often 
elicited, but the fractures may be difficult to demonstrate radiologically. 
Local support and analgesics are often all that is required for treatment. 

Multiple rib fractures (indirect or burst) are produced by crushing. The 
ribs fracture at the site of maximum curvature and stress, at the anterior and 
posterior angles. The stability of the chest wall is often greatly disturbed and 
in addition to pain, paradoxical movement occurs with difficulty in breathing 
and coughing. Minor degrees of paradox can be controlled by strapping, 
but the more extensive varieties are best treated by chest wall traction (fig. 849) 



Fig. 849. — Chest wall traction with Steinmann pin. The pin is passed over the outer sur- 
face of the fractured ribs deep to the pectoralis major and serratus magnus muscles. C After 
P.Jetvsbury .) 

or by exposure of the fractured ribs and fixation with wire or nails (see flail 
chest). Pain unrelieved by analgesics should be controlled by intercostal 
nerve block. 

Stove-in Chest. — This severe injury is produced by an extensive but 
localised crushing force which produces multiple rib fractures and a perma- 
nent indentation of the chest wall. The affected hemithorax may be con- 
siderably reduced in size and the function of the underlying lung markedly 
reduced. Some paradoxical movement is usually present. The compression 
of the underlying lung and its relative immobility results in the accumulation 
of broncho-pulmonary secretions. 

The minor degrees of stove-in chest may require little specific treatment 
additional to that already outlined for rib fracture, but the more severe forms 
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require surgical correction. Under anaesthesia it is possible to elevate the 
depressed chest wall with towel clips placed around the ribs. If the de- 
formity tends to recur, the ribs must be fixed to an external * cage ’ with 
heavy stainless-steel wire loops passed around several ribs. Fixation will be 
required for several days. 

Crushed chests associated with a fractured clavicle are particularly serious 
as the deformity will increase unless the clavicle is controlled with a plate or 
pin. 

Flail Chest. — This type of injury is seen particularly after automobile 
accidents of the more severe type, and is often accompanied by other serious 
injuries. 

Multiple rib fractures result in a flaccid unstable chest wall exhibiting 
paradoxical movement in which the flail area is sucked inwards during in- 
spiration and pushed out in expiration. With quiet respiration paradoxical 
movement may not be apparent, but if the respirations are difficult or if the 
patient should cough the paradox becomes more obvious. The paradoxical 
movement produces imperfect ventilation with anoxia whilst defective cough- 
ing results in the retention of secretions. Any attempt on the part of the 
patient to overcome these defects by over-breathing or coughing only aggra- 
vates the condition. 

Tracheostomy is urgently required and will often result in dramatic 
improvement. The dead space of the mouth and pharynx is eliminated with 
a consequent reduction in the ventilatory requirements. The presence of a 
tracheostomy will permit ready and repeated removal of broncho-pulmonary 
secretions by a catheter, and a clear airway will similarly result in a quieter 
respiration. Paradoxical movement is often ‘ cured ’ by tracheostomy, but 
if it persists the affected ribs should be exposed and the ends joined by 
stainless-steel wire or nails, or chest wall traction employed (fig. 849). 

With the acute ventilatory crisis adequately controlled by the tracheostomy, 
attention must be given to the prevention and control of the broncho- 
pulmonary infection by breathing exercises and antibiotics. 

Traumatic Pneumothorax. — Air in the pleural cavity appears commonly 
after many forms of trauma. In the majority it is associated with blood as 
well (hcemo-pneumothorax). Air may reach the pleural cavity through a 
wound in the chest wall ( sucking wound). More commonly air leaks from 
damaged lung; if the leak is valvular a considerable quantity of air will 
accumulate producing total collapse of the lung and displacement of the 
mediastinum towards the opposite side ( tension pneumothorax). 

Sucking wounds should be sealed with an occlusive pad until definitive 
surgical repair can be arranged. A tension pneumothorax can be relieved in 
an emergency by plunging an unmounted aspirating needle into the chest 
which allows the air under tension to escape. Subsequently, a small soft 
catheter should be introduced through a cannula and connected to a water 
seal or suction motor. 

Traumatic Haemothorax (see also p. 653). — Blood collects in the 
pleural cavity in the vast majority of chest injuries. The chest wall, lung or 
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ieart and great vessels may be the source of the bleeding. Bleeding is 
usually limited and should be dealt with by repeated daily aspirations after 
tn initial interval of twenty-four hours to allow the bleeding vessel to seal. 

• f the accumulation is large, earlier aspiration is necessary but, if progressive, 

1 thoracotomy will be required to control the bleeding. 

Pulmonary Contusion and Laceration.— The lung is injured in the 
majority of cases of moderate and severe trauma. Contusion results in areas 
of consolidation which will usually resolve spontaneously. Laceration 
permits the leakage of blood and air into the pleural cavity. Minor lacera- 
tions heal spontaneously, but more severe degrees produce persistent collapse 
of the lung and leakage of air and should be explored by thoracotomy. Secondary 
infection of the damaged lung is an important complication which can often 
be prevented by chemotherapy, bronchial aspiration! and physiotherapy. 

Fracture of Bronchus. — Severe crushing injuries occasionally result in a trans- 
verse fracture of a bronchus. The commonest site is at this junction of the relatively 
fixed mediastinal bronchus and the more mobile hilar bronchus. Total atelectasis and 
mediastinal surgical emphysema result. The condition can be confirmed at bronch- 
oscopy. Early repair should result in a functioning lung but delay will lead to irrever- 
sible infection and fibrosis. 

Wounds of the Chest 

These may be simple, or complicated by serious underlying visceral damage. 
In either case the wound may be penetrating or perforating (through and 
through wound). In all cases, however simple, it is necessary to exclude 
serious damage to either thoracic or abdominal viscera. 

Simple wounds from stabs or bullets may give rise to little trouble — the 
external wound is small and usually clean. A haemothorax is usual and will 
require aspirations until the pleural cavity is dry. 

Complicated wounds are common in injuries with large missiles such as 
shell and bomb fragments. The chest wall damage may be considerable and 
fragments of clothing, etc., may be carried into the chest. Lung contusion 
and laceration is common and the mediastinal structures, the diaphragm and 
abdominal viscera may be involved. 

Operative treatment will be required in the majority of cases, and should be 
carried out as soon as practicable after resuscitation. The only indication 
for emergency thoracotomy is uncontrollable internal or external bleeding. 

Endotracheal anaesthesia is essential in order to ensure adequate ventilation and 
permit the removal of bronchial secretions during the operation. The chest wound 
is excised, rib fragments removed, and intercostal vessels ligated, if necessary. If the 
wound is conveniently situated, the pleural cavity can be explored through it, but 
if not, a separate thoracotomy is required. All blood, clot, and debris should be 
removed from the pleural cavity in addition to any retained foreign bodies. Lung 
lacerations should be sutured if small, or a formal resection carried out if more 
extensive. The pleural cavity should be drained through a separate stab incision. 
After operation it is essential that the lung should expand rapidly and completely ; 
this is encouraged by suction drainage, breathing exercises and early ambulation. 

Thoraco-abdominal Wounds. — These are always potentially serious 
owing to the involvement of both the abdomen and the chest; their import- 
ance depends on whether or not one of the hollow abdominal viscera is dam- 
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aged. The predicted course of the missile should be considered in order to 
anticipate the visceral damage. Apart from serious involvement of the chest, 
as outlined above, the main indications for exploration are signs of persistent 
bleeding or evidence of involvement of a hollow viscus. The thoracic 
approach has the advantage of permitting correction of the thoracic injuries, 
whilst giving adequate exposure of the upper abdomen through the 
diaphragm. 

DISEASES OF THE CHEST WALL 

Kypho-scoliosis. — Deformities secondary to pleural and pulmonary disease are 
frequent unless preventive measures are taken; they can cause a considerable loss of 
pulmonary function, and may lead to repeated respiratory infections and cardio- 
vascular disturbances. Vigorous breathing exercises can do much to prevent serious 
deformity provided they are initiated sufficiently early, but even in established cases 
some improvement can be expected. Primary kypho-scoliosis is considered on p. 322. 

Tietze’s disease is a not uncommon painful and 
non- suppurative swelling of the second or third costal 
cartilages. Examination of the spine may reveal an 
underlying (and ? causative) scoliosis. X-ray is nega- 
tive. Reassurance and not exploration is required. 

Funnel Chest (Pectus Excavatum). — This deformity 
consists of a depression of the body of the sternum 
and the xiphoid process, combined with an inward 
curving of the costal cartilages and adjacent ribs. The 
deformity is usually minimal at birth, but becomes 
progressively more obvious during childhood. It 
predisposes to repeated respiratory infections and to 
cardiovascular disturbances, whilst the cosmetic appear- 
ances are frequently embarrassing (fig. 850). 

Correction of the deformity is carried out through a 
midline or transverse incision : the sternum and costal 
cartilages are exposed and the deformed costal cartilages 
are resected sub peri chondrially. The attachments of 
the diaphragm to the xiphoid process are detached and 
the sternum separated from the mediastinal tissues. A 
wedge osteotomy of the anterior table of the sternum 
is performed at the upper limit of the deformity, and the mobilised sternal body 
can then be easily elevated. The sternum should be maintained in an elevated 
position by a stainless steel strut which is placed beneath the sternum with the ends 
resting on the ribs laterally. The strut is removed after several months. The use 
of internal splinting has greatly improved the long-term cosmetic results. 

Cold Abscess 

The majority of cold abscesses of the chest wall are secondary to tuber- 
culous intercostal lymphadenitis. A minority are associated with Pott’s 
disease of the spine and tuberculosis of the ribs or sternum. The inter- 
costal lymph nodes are situated posteriorly near the neck of the rib, or an- 
teriorly in association with the internal mammary vessels. Tuberculous pus, 
forming in these sites, may track a considerable distance in the intercostal 
space berore becoming subcutaneous. They usually reach the superficial 
tissues by following the lateral or anterior branches of the intercostal vessels, 
and are thus most commonly found in the anterior axillary line or the 
parasternal region. The abscess has all the characteristics of a tuberculous 
cold abscess. Involvement of the skin and rupture is common in neglected 
cases, resulting in a persistent discharging sinus surrounded by typical 

Percival Pott. 17 14-17 8*. Surgeon » St. Bartholomew's Hospital , London* 

Alexander Tietze, 1864-1927. Surgeon, Breslau. 



Fig. 850. — Funnel chest 
deformity. 
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tuberculous granulation tissue. A cold abscess must be distinguished from a 
lipoma or an empyema necessitatis ; in the latter, the swelling is often tender 
and may exhibit an impulse on coughing, and is associated with the physical 
and radiological signs of an empyema. 

The abscess should be treated by repeated aspirations through healthy 
skin with the instillation of streptomycin. If the abscess fails to respond to 
repeated aspirations, surgery will be required. The extent of the ramifica- 
tions of the abscess should first be determined by the injection of iodised oil 
into the abscess. Ideally, the abscess and its ramifications should be com- 
pletely excised, together with any secondary involved bone ; but if this is not 
practicable, the abscess should be evacuated, granulation tissue removed 
and the wound closed. Chronically discharging sirpises can sometimes be 
cured by regular instillations of streptomycin; alternatively, excision of the 
track is advisable. All patients should have a long course of chemotherapy. 

Empyema Necessitatis 

This is caused by an empyema perforating the chest Wall and presenting with a 
subcutaneous collection of pus communicating, often by a tortuous channel, with the 
main pleural collection. The condition is seen either with a neglected or an undiag- 
nosed empyema, or following aspirations of thin, highly infective pus from an 
empyema. In the latter case, the superficial tissues are infected by the seepage of 
pus through a needle track. The site of the subcutaneous abscess does not always 
correspond to the site of pleural perforation, as the abscess may track along the inter- 
costal spaces before becoming superficial. The signs are those of a diffuse, fluctuant, 
tender swelling which may exhibit an impulse on coughing, and is associated with 
the clinical and radiological signs of an empyema. Treatment is primarily aimed at 
the empyema, which should be aspirated and drained. The superficial abscess may 
disappear as a result of aspirating the empyema, or may itself require separate aspira- 
tions or drainage. 

Tumours of the Rib 

Rib tumours may be benign or malignant, and the latter either primary or 
secondary. 
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Fig. 852. — Chondroma of rib (same case 
as fig. 851). 

Benign tumours are frequently dis- 
covered by Mass Miniature Radio- 
graphy. Many are symptomless and 
produce no external evidence of their 
'presence. A few produce pain or an external swelling. The commonest is the 
'’hondroma (figs. 851 and 852), whilst osteochondroma, multiple exostoses. 


Fig. 851. — Chondroma of rib. 
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fibrous dysplasia, lipoid granulomas and multiple myelomas are less common. 
Benign tumours usually produce expansion of the rib and are less dense than 
normal rib, whilst pathological fracture is rare. Malignant change is not 
uncommon, particularly with the chondromas, and removal is advisable. 

Primary malignant tumours are rare, the commonest being chondro- 
sarcoma ; they should be widely excised. Secondary deposits in rib are 
particularly common in carcinoma of the lung and with breast cancer. The 
deposits are almost always painful and tender. They result in destruction of 
bone, and pathological fracture is common. X-ray therapy will usually 
relieve the pain. 


Neurogenic Tumours (see also p. 685). 

These are of two main types — neurofibroma (figs. 853 and 854) arising from the 
intercostal nerves and ganglioneuroma from the sympathetic chain. The former 
appear close to the neck of the rib, whilst the latter lie slightly more medially applied 



Fig. 853. — A large neurofibroma of the 
chest wall. The tumour is lying posteriorly. 


to the vertebral bodies. The majority 
are found on routine radiography. 
They are usually symptomless and 
single. Their growth is slow and the 
adjacent ribs and vertebral bodies are 
often distorted and eroded. A small 
percentage extend through the inter- 
vertebral foramen into the vertebral 
canal, where compression of the spinal 


/ 
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Fig. 854. — Tumour removed from 
case illustrated in fig. 853. 


cord may result in paraplegia (dumb-bell tumour). Removal of the tumour is safe 
and simple and is recommended owing to the risks of malignant changes. Dumb-bell 
tumours, and particularly those with spinal-cord involvement, require urgent treat- 
ment. A small intraspinal extension can easily be removed from the chest, but 
extensive intraspinal tumours will require laminectomy for their removal; the latter 
can usually be carried out at the same time as the chest operation, but if very extensive, 
separate operations are advisable. 

DISEASES OF THE PLEURA 

Pneumothorax — A pneumothorax is produced by the presence of air 
between the layers of the pleura. The air may be present alone or associated 
with serous fluid ( hydro-pneumothorax ), pus ( pyo-pneumothorax ), or blood 
(hamo-pneumothorax). Air may be deliberately introduced into the pleura., 
in the treatment of pulmonary tuberculosis {artificial pneumothorax ), or bi 
associated with trauma {traumatic pneumothorax), or may appear without am 
obvious exciting cause {spontaneous pneumothorax ). The physical signs of * 
pneumothorax are a hyper-resonant percussion note with absent breath 
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sounds. Radiographs reveal translucency on the affected side with absence 
of lung markings; the edge of the collapsed lung is usually visible. 

Spontaneous Pneumothorax. — Causes : 

(a) Tuberculous. (1) Emphysematous bullae. 

(b) Non-tuberculous. (2) Solitary lung cysts. 

(3) Honeycomb or cystic lung. 

(4) Idiopathic. 1 

A tuberculous spontaneous pneumothorax is usually associated with 
obvious clinical or radiological tuberculosis. Thei condition is produced 
by the rupture of a small subpleural tubercle or cavity, and is usually asso- 
ciated with infection or irritation of the pleura resulting in the appearance of 
fluid in the pleural cavity and a febrile reaction. Treatment depends on the 
underlying pulmonary lesion. « 

A non-tuberculous spontaneous pneumothorax by contrast is rarely associ- 
ated with fluid formation or fever. In a minority, an obvious underlying 
pulmonary lesion, such as an emphysematous bulla, a lung cyst, or a honey- 
comb lung, can be demonstrated. Absorption may occur spontaneously and 
rapidly, or may be considerably delayed ( chronic spontaneous pneumothorax). 
Attacks may be single or repeated ( recurrent spontaneous pneumothorax ). 
With a first attack, in the absence of an underlying cause, air can be allowed 
to absorb spontaneously, or expansion can be encouraged by occasional 
aspirations. Should tension occur, however, air should be removed with a 
pneumothorax apparatus, but if reaccummulation is rapid, a fine catheter 
should be introduced into the pleural cavity and attached to an under-water 
seal or suction motor. A soft catheter is preferable to a rigid needle or cannula 
as it will not lacerate the lung as it expands. 

Failure of absorption ( chronic spontaneous pneumothorax ), or repeated attacks 
(recurrent spontaneous pneumothorax ), demand full investigations to determine the 
cause. The most useful investigations are tomography and thoracoscopy (inspection 
of the lung). These investigations may reveal : 

(a) A localised lesion, such as a cyst. 

( b ) Generalised lesions, such as emphysema or honeycomb lung. 

(c) Nothing abnormal. 

A localised condition is best treated by thoracotomy and excision, but the latter 
two groups should be treated by artificial obliteration of the space (pleurodesis). 
This is achieved by the use of chemical or other irritants (5 per cent, silver nitrate, 
iodised talc, 0-5 per cent, camphor in oil) introduced either through a needle or applied 
to the lung surface at thoracoscopy. These irritants set up a diffuse pleuritis which 
will result in the fusion of the visceral to the parietal pleura if the two surfaces can be 
maintained in apposition. It is thus important to ensure that the lung expands rapidly 
and completely after pleurodesis by using catheter drainage with suction. Thoracot- 
omy is preferred by some for all cases. The lung leak is oversewn, cysts if present are 
excised and the parietal pleura at the apex is removed in order to ensure fusion of the 
lung to the chest wall and prevent recurrence. 

Haemothorax. — Blood in the pleural cavity may occur in a variety of 
conditions and is often associated with air as well. The respiratory and 
cardiac movements defibrinate the blood as it reaches the pleural cavity so 
-hat the collection remains fluid. Massive clotting only occasionally occurs. 
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Blood is a pleural irritant and its presence produces pain and shock in the 
early stages and later excites the formation of a considerable effusion. It h 
also an excellent culture medium and infection is relatively common. 

Causes.— (1) Trauma (fig. 855). 

(2) Post-operatively, following pul- 
monary, cardiac or oesophageal oper- 
ations, thoracoscopy for division of ad- 
hesions, cervical sympathectomy and 
after refills of an artificial pneumothorax. 

(3) Associated with new-growths of 
lung, mediastinum or pleura. 

(4) Leaking aneurysms. 

(5) Spontaneous. 

The signs are those of a collection of 
fluid in the pleura, and the diagnosis is 
confirmed by exploring with a needle. 

Treatment . — The initial treatment 
should be aimed at relieving pain, shock 
and blood loss. Aspirations of blood for 
therapeutic purposes is only indicated in the early stages if respiration is 
embarrassed. If signs of persistent bleeding are present, thoracotomy is 
advised. In all other cases the aim should be to remove the blood by 
aspiration as early and as completely as possible. Aspirations can be safely 
started twenty-four hours after the onset and should be repeated daily 
until no more fluid is obtained and the X-rays appear clear. Air replace- 
ment should be avoided. Early and vigorous breathing exercises are advised. 

A clotted hcemoihorax is diagnosed when the aspirating needle fails to remove a 
collection of blood. Liquefaction of the clot is often possible with streptokinase or 
Trypsin ferments (Trypur). An initial dose of 200,000 units of streptokinase or 1 ml. 
of Trypur is injected into the clot and aspirations performed after twenty-four hours. 
Further doses can be given if the initial injection is not effective. In many instances 
however, the result is unsatisfactory, and thoracotomy with evacuation of clot and 
decortication of the lung is required. 

An infected hcemoihorax should be treated initially with repeated aspirations and 
the instillation of suitable antibiotics. Early drainage or decortication will probably 
be required, owing to the difficulty of sterilising and aspirating the haemothorax if 
clotting has occurred. 

Pleural Effusion. — The pleural cavity is constantly bathed in fluid which 
exudes from the visceral pleura and is absorbed by the parietal pleura. Any 
disturbance of the finely adjusted balance may result in the accumulation of 
fluid in the pleural cavity. Disturbances in osmotic or hydrostatic pressures 
produce a transudate (protein less than 3 gm. per cent.) ; inflammatory lesions 
produce an exudate (protein more than 3 gm. per cent.) and neoplasms pro- 
duce variable changes. 

Pleural fluid when first formed gravitates to the most dependent part of tht 
chest (usually posterior costo-phrenic angle), but later adhesions may lead tv 
encystment. 

Pleural fluid produces stony dullness with absent breath sounds and voca 1 



Fig. 855. — A small left haemothorax with 
two retained metallic foreign bodies. 
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remitus with displacement of the mediastinum to the opposite side. Diag- 
josis can only be confirmed with the aspirating needle. 

In all cases the aetiology must be determined by (a) bacteriological, bio- 
chemical and cytological analysis of fluid, (b) needle biopsy of pleura (Abrams), 
fig- 856), (c) thoracoscopic examination and biopsy of pleura, or (d) open 
; horacotomy. 




Fig. 856. — Abrams* Pleural Biopsy Pun^h. 


In addition to these local measures a careful assessment of the lung and the 
heart is required and a search should be made for distant neoplasms (ovaries, 
etc.). 

Chylothorax. — Chyle may leak into the pleural cavity from the thoracic 
duct or its tributaries as a result of trauma (stab wounds, crush injuries, surgical 
injury) or obstruction by tumour. It is most commonly mistaken for pus. 

Chyle contains fat and the diagnosis depends on its demonstration by naked 
eye or microscope. Confirmation is obtained by giving ioo gm. of butter 
mixed with 1 gm. of confectioner’s green dye (D and C green No. 6) by 
mouth. The effusion is aspirated twelve to twenty-four hours later when a 
chylous effusion will be uniformly green. 

Pseudochylous effusions have a milky appearance not due to fat (cholesterol 
and calcium phosphate crystals, filarial parasites). 

Chyliform effusions contain fat, but this has been derived from the break- 
down of cells in encysted effusions. The dye test will be negative. 

Management will depend on the cause. The majority of surgically pro- 
duced chylous effusions and some traumatic ones resolve with conservative 
measures (low fat diet and chest aspiration). If accumulation continues after 
a trial period of two weeks, thoracotomy is indicated to locate and suture the 
severed duct. 

Empyema. — An empyema is a pleural abscess and consists of a collection 
of pus in the pleural cavity. The term is often wrongly used in a much wider 
sense to include all phases of pleural infection from an infected turbid effusion 
to a mature abscess containing thick pus. In the management of an empy- 
ema, it is just as important to consider the degree of localisation and pus 
formation as it is in other forms of septic cellulitis. 

/Etiology . — An empyema is never primary. The majority are secondary 
to pulmonary infection, particularly pneumococcal pneumonia and broncho- 
pneumonia, but any infective process, such as tuberculosis, lung abscess and 
bronchiectasis may be complicated by an empyema. Any inflammatory 
-ondition in the vicinity of the pleura may give rise to an empyema, namely : 

(a) Chest wall (wounds, osteomyelitis of rib). 

(b) Lung (pneumonia, abscess, bronchiectasis, tuberculosis, newgrowth). 

ton David Abrams, Contemporary . Lecturer in Clinical Surgery , Untversity of Birmingham, 
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(c) Post-operatively (thoracotomy). 

(d) From the (Esophagus (perforations, carcinoma). 

(e) From below the diaphragm (subphrenic abscess). 

Pathology . — In the common post-pneumonic empyema actual pleura' 
infection is preceded by the development of a serous effusion. The pleura 
is subsequently invaded by organisms from the lung with associated inflam- 
matory changes and further exudation of fluid. Fibrin is deposited on the 
surfaces of the pleura, whilst intrapleural clotting is common in certain 
types which form a protein-rich exudate (pneumococcal empyema). The 
natural defences of the body are aimed at encircling the septic area by a 
barrier of fibrous tissue : this is initially achieved by the fusion of the lung 
to the chest wall at the periphery of the collection of fluid. Subsequently 
the fibrin deposits on the pleura are invaded by blood-vessels from the 
adjacent lung or chest wall with the formation of granulation tissue, and later 
of fibrous tissue. This process is progressive with an ever-increasing thick- 
ness of the wall of the empyema. Left to her own devices, nature will try 
to obliterate the empyema by converting it into a plaque of fibrous tissue. 
As the empyema becomes walled off by adhesions, the fluid thickens so that 
the presence of thick pus is a good indication that the empyema is localised 
and is unlikely to spread further. A mature empyema consists of visceral and 
parietal layers of fibrous tissue on the lung- and chest-wall surfaces respec- 
tively, with pus and debris between them. There is usually a good plane of 
cleavage between the wall of the empyema and the visceral pleura which is 
important in the operation of decortication. Secondary changes in the 
surrounding structures appear as the fibrous tissue contracts. The ribs are 
drawn together and lose their mobility. The diaphragm is elevated and 
fixed, and the mediastinum drawn towards the affected side. The lung is 
encased in a rigid covering of fibrous tissue and is immobile and function- 
less. The ultimate picture of a neglected chronic empyema is a rigid 
contracted chest with relatively functionless lung underneath (frozen 
chest). 

Clinical Features. — Empyemas, for convenience, can be divided into 
three groups : (1) Acute. (2) Subacute. (3) Chronic. 

The commonest organisms found are pneumococci and streptococci, 
but a wide variety of organisms, either alone or in combination, can be 
encountered. 

Acute Empyema . — The acute fulminating toxic empyema is now rare 
except when it follows perforation of the oesophagus or rupture of a lung 
abscess. There is profound toxaemia and shock with pleural pain and rapid, 
shallow respiration. The signs are those of pleural fluid, which should be 
confirmed by needle exploration. Early thoracotomy is required if the 
condition follows rupture or perforation of the oesophagus. Other cases 
should be treated by repeated aspirations with systemic and intrapleural 
antibiotics in an attempt to control the infection. If these measures fail t > 
control the toxaemia, drainage should be carried out with an intercostal 
catheter inserted through a cannula and connected to an under-water sea , 
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even though the pus is thin and the empyema not walled off. Subsequent 
management will be that of the subacute empyema. 

Subacute Empyema. — The majority of empyemas present in a less severe 
form largely owing to the general use and efficiency of the antibiotics ad- 
ministered for the primary condition. As a result, an empyema may develop 
insidiously and its presence be completely overlooked. It should always be 
considered in cases of delayed resolution, slow convalescence or persistent 
fever following a pneumonic illness. Likewise, it should be suspected where 
the physical or radiological signs of resolution are incomplete. Clinical signs 
are those of fluid with stony dullness, absent breath-sounds, diminished chest 
movements, and displacement of viscera. 

Chronic Empyema. — Many chronic empyemas aire the result of mis- 
management of the acute or subacute stages, somC are due to failure to 
diagnose the original condition, and the remainder to some underlying 
pathology in the lung (bronchiectasis, lung abscess, thmour), pleura (foreign 
bodies, actinomycosis), or chest wall (rib sequestrum). Toxic absorption 
from the empyema is slight but symptoms of vague ill-health, febrile bouts, 
anaemia etc., may occur. A chronic empyema may present in one of several 
ways, namely : 

(1) A closed collection of pus completely walled off from its surroundings 
(localised empyema). 

(2) An empyema which is discharging either continuously or inter- 
mittently into a bronchus (bronchopleural fistula). 

(3) An empyema which is discharging either continuously or inter- 
mittently through a sinus in the chest wall. 

Diagnosis. — An empyema is diagnosed by finding pus with an exploring 
needle. Failure to find pus may be due to : 

(1) Use of too narrow a needle or the employment of an inefficient syringe. 

(2) Selection of the wrong site for aspiration. 

(3) The presence of clot or fibrin tags which block the aspirating needle. 

The commonest cause of failure is selection of the wrong site, but this 
should be avoided by a careful clinical and radiological examination before- 
hand. If pus is found, it is an advantage to keep two specimens — one for 
bacteriological studies, and the other for comparison with subsequent 
specimens. 

Iodised oil can be injected into the empyema so that in subsequent radio- 
graphs the lowest limits of the space will be outlined (fig. 857). 

Having confirmed the diagnosis, it is important to determine the under- 
lying cause ; if the empyema is secondary to a carcinoma, lung abscess 
or a subphrenic abscess, etc., the primary lesion requires appropriate 
treatment. 

Management. — The principles of management of an empyema are basically 
the same for all varieties though the emphasis tends to vary in the different 
ypes. Following diagnosis and the determination of the cause, management 
esolves itself into controlling infection and eliminating the dead space. 

S.P.S.— 42 
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Fig. 857. — Postcro-anterior and lateral radiograph of an empyema after injection 
of iodised oil to delineate the lower limits of the space prior to drainage. 


Every case requires vigorous breathing exercises if residual deformity and 
limitation of movement are to be minimised or avoided. 

Control of Infection . — Initially all empyemas should be treated by aspira- 
tions repeated on alternate days, with the removal of as much pus as possible 
and the introduction of antibiotics. Sterilisation is usual within seven to ten 
days. Only occasionally do aspirations fail to control infection, in which 
case drainage should be carried out. 

Elimination of Dead Space. — (a) Aspirations. — Repeated aspirations without 
replacement of air will often result in full expansion of the lung and cure of 
the empyema. This is often the case with children and is more likely after 
the use of streptokinase. Aspirations should be continued until fluid is no 
longer obtained and the X-rays show no residual opacity. 

(b) Drainage. — Simple tube drainage after rib resection is indicated when 
aspirations fail to produce expansion of the lung. 

The operation is carried out under local anaesthesia. The site selected for drainage 
lies immediately above the lowest limit of the empyema posteriorly. The lower 
posterior site is preferred because this is the most dependent part of the empyema 
with the patient sitting up in bed. A vertical incision is made over the selected rib 
and the muscles divided in the line of incision. The periosteum of a 3-inch (7-5-cm.) 
segment of rib is elevated and the segment removed. The intercostal bundle should 
be securely ligated. The empyema is entered through the posterior periosteal bed 
and the hole enlarged to permit complete evacuation of the empyema and a thorough 
inspection and biopsy of the pleura. Drainage should at first be closed, using an 
under-water seal, but when the discharge is reduced to 2 ounces (60 ml.) daily open 
drainage should be instituted. Drainage must be maintained until the empyema 
cavity is completely obliterated, which may take as long as six to eight weeks. Pre- 
mature removal of the tube is a frequent cause of chronicity. Control is effected by 
carrying out serial pleurograms with opaque oil injected into the empyema cavity 
at intervals of three weeks. The tube should project 1 inch to 2 inches (2*5 to 5 cm.) 
into the empyema cavity and will require little alteration until the final stages, when 
it should be adjusted to keep it i$ inches (4 cm.) shorter than the empyema track. 

(c) Decortication (Excision of Empyema). — This operation, as an alterna- 
tive to drainage, has become popular since the last war, when experience 
showed that satisfactory results could be obtained. The operation aims at a 
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complete removal of the empyema with its fibrous-tissue walls, leaving the 
lung and chest wall free to expand. It gives excellent functional results 
with minimal pleural thickening. Convalescence is rapid without the 
necessity for repeated dressings, and return to work is possible within a few 
weeks. The operation is, however, a major one requiring skilled anaesthesia 
and blood transfusion. It is indicated particularly for large and chronic 
empyemas, and for those secondary to bronchiectasis, lung abscess, or 
carcinoma where the underlying lung condition can be dealt with at the 
same time. It is contraindicated in the frail and eldfrly, or where complete 
resolution of a pneumonic process has not yet occurred. 

(d) Operations on the chest wall, such as a thoracopSisty, the deroofing pro- 
cedure of Schede, Roberts 5 flap operation, and the usje of muscle grafts have 
been almost entirely replaced by the operation of decortication. 

Tuberculous Empyema. — May be either a simple tuberculous infection or one 
complicated by secondary infection or a bronchopleural fistula. The majority 
are complications of an artificial pneumothorax or surgical treatment. They are 
much less common than they were, partly due to the widespread use of streptomycin, 
but also to the decreased popularity of artificial pneumothorax. The treatment is 
fundamentally the same as for any empyema, namely control of infection and oblitera- 
tion of the pleural space, but is coloured by the presence of active tuberculous disease 
of the lung or a bronchopleural fistula. Control of infection is often possible with 
regular aspirations and the use of systemic and intrapleural streptomycin, P.A.S., or 
I.N.A.H. The method adopted to obliterate the empyema depends on the condition 
of the underlying lung. If active pulmonary disease is present, either a thoraco- 
plasty or a pleuropneumonectomy will be required. If the lung disease is controlled 
and inactive, obliteration may be possible by repeated aspirations over a prolonged 
period, or alternatively, by excision of the empyema. The operations of decortica- 
tion and pleuropneumonectomy have dramatically altered the outlook in these cases. 

Interlobar Empyema. — An interlobar empyema is a rarity, but one which is 
wrongly diagnosed with remarkable frequency. It can only occur when the inter- 
lobar space is completely shut off from the general pleural cavity. Occasionally a 
collection of pus remains localised in the fissure in cases of generalised pleural infec- 
tion when the main collection has been adequately dealt with by aspiration. The 
diagnosis is largely a radiological one. The collection of fluid is oval or fusiform in 
shape with the long axis lying in the plane of one of the fissures. The appearances 
are easily confused with those of segmental atelectasis ; if suspected, pus should be 
sought with an aspirating needle. Treatment consists of repeated aspirations with 
chemotherapy, or drainage if aspirations fail. 


DISEASES OF THE BRONCHI 

Intrabronchial Foreign Bodies 

Inhalation of foreign bodies is not a rare occurrence, particularly in 
children. In many instances the individual assumes that the foreign body 
has been expelled as the initial choking may soon pass. The commonest 
''oreign bodies are teeth, mutton and rabbit bones, peanuts, pins, screws and 
-tuts. The changes produced depend upon the size and nature of the foreign 
body. Small, smooth metallic foreign bodies produce little reaction, whilst 
arger foreign bodies may lead to partial or complete obstruction of one of 
he bronchi. Organic foreign bodies, particularly peanuts, produce marked 
oflammatory changes in the bronchial wall. 
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The clinical features may be : 

(i) Wheezing, irritating cough and signs of unilateral obstructive emphy- 
sema (figs. 858 and 859). 



Fig. 858. — Obstructive emphysema 
of the left lung due to an inhaled peanut. 



Fig. 859. — Peanut removed bronchoscopically 
from case illustrated in fig. 838. 


(2) Symptoms due to atelectasis or pulmonary suppuration; cough, 
sputum, fever, etc. 

(3) The patient may be symptomless. 

Radiography is an essential investigation in every suspected case. If the 
foreign body is radio-opaque, it should be visible either in the postero- 
anterior or lateral film, but in many instances the foreign body is either not 
opaque or is obscured by secondary inflammatory changes. 

Treatment . — Bronchoscopy must be performed in all suspected cases. 
Removal is easier before secondary swelling and inflammation of the bronchial 
wall have occurred. Many can be removed without special equipment. 
Prolonged attempts at removal should not be made owing to the risks of 
oedema of the glottis or of damaging the bronchial tree further. Operative 
removal is preferable in such cases. Antibiotics should be given beforehand 
to minimise the inflammatory reaction. Removal is often possible by 
bronchotomy, but if suppurative changes have already occurred in the lung 
resection will be necessary. 


Bronchiectasis 

The term bronchiectasis strictly describes any abnormally dilated bronchus. 
Bronchial dilatation may follow many inflammatory conditions of the 
lung, especially those associated with obstruction of the bronchus. These 
changes, which are often patchy and affect only small peripheral bronchi may 
follow pulmonary tuberculosis, a lung abscess or pulmonary suppuration. 
Only rarely do they give rise to symptoms. Clinical * bronchiectasis ’, how- 
ever, is usually applied to the variety where involvement of the bronchi is 
more extensive and usually follows an anatomical pattern, e.g. a segment, a 
lobe or a lung. It is infection in these abnormally dilated bronchi which 
produces cough, sputum and haemoptyses; these together form the pattern 
of the clinical condition of bronchiectasis. 

Etiology . — Many cases are considered to be congenital in origin, though there is n<- 
good evidence to support such a thesis. The majority are the result of compression o' 
the small soft bronchi in children by enlargement of the hilar lymph nodes associated 
with whooping-cough, measles or primary tuberculosis; the obstruction is often madi 
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complete by viscid intrabronchial secretions. Bronchial obstruction produces atelec- 
.asis. (The majority of cases of pneumonia complicating whooping-cough are really 
itelectases.) The subsequent course depends on whether secondary suppurative 
changes occur in the atelectatic lobe, or not. If no infection occurs and the obstruc- 
» ion is relieved, the lobe will expand and return to normal. If suppuration occurs, the 
1 >ronchial walls are severely damaged and distended by purulent secretions. They’lose 
:heir elasticity and mobility, and when obstruction is eventually relieved they remain 
.is inert, dilated tubes. 

Pathology . — The bronchi appear thickened and irregular, whilst histo- 
logically there is marked destruction of all the normal elements and extensive 
infiltration of the remnants with inflammatory cells. The columnar epithe- 
lium is replaced by granulation tissue or by squamous or cuboidal epitheli um 
The lung supplied by the affected bronchi may be fibrotic and airless with 
loss of the alveolar pattern and infiltrated with inflammatory cells (bronchi- 
ectasis with an atelectatic lobe) (fig. 860). In other cases the abnormal 
bronchi are surrounded by aerated lung tissue btR the latter is usually 
emphysematous and relatively func- 
tionless. 

Clinical Features . — The major- 
ity of cases date their symptoms 
from an attack of whooping-cough, 
measles or pneumonia in childhood. 

The symptoms may persist from that 
time or the attack may be followed 
by a latent period of some duration. 

They may subsequently be inter- 
mittent and are often regarded as 
attacks of bronchitis. Frequently, 
especially in severe cases, they are 
persistent throughout the year, but 
with exacerbations from time to time. 

Characteristically, the patients have a loose cough productive of purulent 
sputum; the latter may be offensive and is often blood-stained, whilst frank 
haemoptyses are not infrequent. Acute exacerbations with fever and increase 
of cough and sputum are frequent during the winter months. In children, 
both physical and mental retardation may occur. Finger clubbing is frequent 
and persistent rales and rhonchi are audible over the affected areas. Dull- 
ness and bronchial breathing with mediastinal shift occurs with an atelectatic 
lobe. 

Diagnosis . — The diagnosis is usually possible on clinical grounds from a 
prolonged history of cough and sputum associated with finger clubbing and 
physical signs over a localised area of the lung. Bronchography is essential, 
not only to demonstrate the presence of bronchiectasis but also to determine 
its extent (fig. 860). Bronchoscopy is advisable in order to exclude the 
presence of a foreign body or tumour. 

Treatment. — (a) Prophylactic Treatment . — Much can be done to pre- 
sent the development of bronchiectasis by treating the respiratory complica- 



Fig. 860 . — Bronchogram showing bron- 
chiectasis and atelectasis of right middle and 
lower lobes. 
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tion of measles and whooping cough with antibiotics and breathing exer- 
cises, and carrying out bronchoscopy at an early date should atelectasis 
occur. 

(i b ) Conservative Treatment . — Considerable reduction of infection can be 
achieved by postural drainage, physiotherapy and chemotherapy. Such 
medical treatment, however, cannot cure the condition as the essential 
abnormality still remains. Relapse is frequent even though treatment is 
maintained for long periods. Postural drainage is carried out in a position 
designed to place the affected lobe above the draining bronchi so that pus 
will gravitate from the lobe into the bronchus from whence it can be ex- 
pectorated. Periods of half to one hour two or three times daily are 
advisable. Chemotherapy is reserved for acute attacks or as a preparation 
for surgery. 

(c) Surgical Treatment . — Extirpation of the diseased area is the only 
available method of curing the condition, but is not applicable to every case. 
It is essential in all cases to carry out complete bronchograms on both sides. 
Resection is only practicable if less than half of the total lung tissue is in- 
volved. Ideally, all abnormal areas should be removed (radical treatment) 
but in certain circumstances it is justifiable to remove a grossly diseased lobe 
and leave behind less severely damaged tissue (palliative resection). Children 
will tolerate the removal of more lung tissue than adults, and bilateral 
resections are rarely advisable after the age of thirty-five years. Removal 
should be as conservative as possible, particularly in the more extensive 
cases. Prior to operation, the patient should have intensive treatment with 
postural drainage and chemotherapy in order to reduce sputum to a minimum, 
whilst after operation, rapid and complete expansion of the remaining lung 
is encouraged by breathing exercises, posture and suction drainage to 
reduce the risks of empyema and bronchopleural fistula:. The results of 
surgical treatment are best in cases with limited bronchiectasis in an ate- 
lectatic lobe. Disappointing results are encountered in patients with 
generalised bronchitis or asthma in addition to bronchiectasis. 

Lobectomy. — The operation is carried out through a postero-lateral thoracotomy. 
The passage of pus from the bronchiectatic lobe into normal lung is prevented by 
intrabronchial balloons or by posture (face down position). The hilum is approached 
either from its posterior or interlobar aspect. The relevant bronchus, artery and 
vein are isolated by blunt dissection using long curved artery forceps. The bronchus 
is divided between clamps and the vessels are securely ligated. The bronchus is 
closed by interrupted sutures of silk, thread, nylon or steel wire. The lobe is then 
freed from its attachments to the parieties and mediastinum. The chest should be 
temporarily drained by a basal tube, with an additional apical tube if leakage of air 
is at all prominent. 


TUMOURS OF THE LUNG AND BRONCHI 

With one or two rare exceptions, all pulmonary tumours arise from some 
part of the bronchial tree 1 . 


1 Mesothelioma is another type of tumour but it originates from the pleural membrane. It 
is believed to occur more commonly in those who work with blue asbestos fibre. 
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Classification 

Benign. — Adenoma. 

Hamartoma (fibroma, chondroma, lipoma, angioma). 

Malignant 

Primary . — Carcinoma (common) 1 . Secondary . — Sarcoma. 

Alveolar-cell carcinoma (rare). Teratoma of testis. 

Sarcoma (rare). Carcinoma (bowel, breast, 

thyroid, kidney). 

Symptomatology.— The symptoms produced by I tumour may be due to : 

(1) The presence of an irritating lesion in the bronchial tree producing 
cough, sputum, wheezing and haemoptysis. 

(2) The occurrence of partial or complete bronchial obstruction giving 
rise to obstructive emphysema or atelectasis respectively. 

(3) Secondary inflammatory changes in the lung producing consolidation, 

suppuration or abscess formation. ) 

(4) Symptoms due specifically to the pre ence of a primary tumour or of 
its secondary deposits — malaise, anorexia and loss of weight. 

(5) Pressure on the oesophagus (dysphagia), trachea (stridor), recurrent 
laryngeal nerve (hoarseness) or superior vena cava. 

(6) Systemic disturbances due possibly to active secretion by the tumour 
cells — (carcinoid syndrome, Cushing’s syndrome, osteo-arthropathy, neuro- 
pathy). 

Benign Tumours 

These represent about 2 per cent, of all pulmonary tumours. They are slightly 
more common in women and more frequent in the younger individual. 

Pathology. — The tumours fall into two main anatomical groups, those arising 
from the larger bronchi and those situated in the periphery of the lung. The former 
are usually visible through the bronchoscope. The intra-bronchial portion of the 
tumour, however, usually only represents a portion of the whole as there is frequently 
a large extra-bronchial portion (iceberg tumours). The peripheral tumours are not 
visible through the bronchoscope. 

Histologically there are two main types — adenoma and hamartoma. The adenoma 
is the more common; the cells are regular, well formed and consistent in appearance 
and tend to be arranged in solid acini or cylinders. Mitoses are infrequent. The 
hamartoma is a composite tumour composed of two or more tissue elements. They 
represent an abnormal mixing or development of the normal components of the organ 
in which they occur. Thus, in the lung, cartilage, fat, glandular or vascular tissue 
and respiratory epithelium may be found. The hamartomas are usually described 
according to the preponderant tissue, e.g. chondromatous, hfiemangiomatous hamar- 
toma, etc. (p. 57). 

Clinical Features. — (1) Many are symptomless and found on routine radiography; 
this particularly applies to the peripheral types. 

(2) Recurrent haemoptysis. The adenoma is one of the causes of repeated large 
haemoptyses occurring over a period of years. There is frequently complete freedom 
from symptoms between attacks, though occasionally wheeziness and an irritating 
cough are present. 

(3) Symptoms due to bronchial obstruction and lung infection. Simple uninfected 
atelectasis or pulmonary suppuration with abscess formation and bronchiectasis both 
occur commonly (fig. 861). Cases sometimes present with a lung abscess or an 
empyema with the underlying adenoma completely unsuspected until bronchoscopy 
is performed. 
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Diagnosis* — The diagnosis is often suggested by the history, but can only be 
confirmed by bronchoscopy. The adenoma appears as a round, smooth or slightly 

lobulated raspberry-like tumour which is 
neither ulcerated nor necrotic. T umours 
containing cartilage appear pale and hard 
and biopsy may be difficult. Broncho- 
graphy is necessary to determine % the 
presence and extent of any secondary lung 
changes which will influence subsequent 
treatment. 

Treatment. — Surgical resection is the 
treatment of choice. This can be planned 
conservatively as the risk of recurrence is 
negligible. Treatment by radon im- 
plantation, curettage or irradiation is in- 
effective and cannot be recommended. 
One or other of the following methods may 
be applicable to the individual case: 

(1) Bronchoscopic Removal . — This is 
only practicable for the rare, strictly intra- 
bronchial and pedunculated tumours. 
Bronchoscopy is advisable at regular in- 
tervals after removal in order to detect a 
recurrence. 

(2) Bronchotomy . — Local removal of 

Fig. 861. — Adenoma of bronchus (arrow) the tumour with part of the bronchial 

producing secondary bronchiectasis of the wall is practicable for tumours of localised 
left lower lobe. extent without extra- bronchial extension 

and without secondary lung damage. 

(3) Lung Resection. — A conservative resection, either segmental, lobar, or total, is 
required in those cases associated with permanent lung damage. The extent of the 
resection is determined by the bronchographic findings. 

Carcinoma of the Bronchus 

iEtiology. — Carcinoma of the bronchus has shown a fifteen-fold increase 
during the last thirty years. It is ten times more common in men than 
women, and most frequently occurs during the fifth and sixth decades, but 
is not unknown in children and young adults. Statistical 
surveys show that heavy cigarette smoking over many ( 
years predisposes to the development of lung cancer. The ! 
exposure to other irritants, such as arsenic and radio- j 
active substances (Schneeberg 1 cancer), exhaust fumes, 
sulphurous smoke and fog, and tarry particles from the 
roads may possibly be implicated. Workers in the 
chromate industry show a high incidence of lung cancer. 


Pathology.- 

cribed : 


-Three main macroscopic types are des- 


(1) Main Bronchus Tumours . — These arise in the main 
bronchus or one of its primary or secondary divisions, They 
produce bronchial irritation and ulceration at an early stage and 
frequently give rise to bronchial obstruction. They are usually 
visible through the bronchoscope (fig. 862). 

(2) Peripheral Tumours . — These arise from the smaller 
bronchi beyond the range of bronchoscopic vision and rarely 


Fig. 862. — Carci- 
noma of the left up- 
per lobe bronchus. 
The upper lobe is 
atelectatic and its 
bronchi are dilated 
and filled with mu- 
copus. The lower 
lobe is normal. 


1 The name of a district in Germany where these substances are mined. 
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produce secondary lung changes. Some are discovered at routine radioeraohv 
(figs. 863 and 864). 

(3) Pancoast Tumours — These are essentially peripheral lung carcinomas arising 
at the apex of the lung. The tumour extends early along pre-existing apical adhesions 
to invade the brachial plexus* sympathetic chain, upper ribs and adjacent vertebra 

producing the Pancoast syndrome 
(lower brachial plexus lesion, Homer’s 
syndrome, an apical shadow, and rib 
erosion). The lesion is particularly 
distressing owing to the early pro- 
duction of intractable pain which is 
difficult to relieve, combined with a 
relatively a|ow growth. 




Fig. 863. — Peripheral carcinoma of the lung 
showing thick-walled irregular cavity. 


Fig. 864. — Peripheral type 
ol lung carcinoma, showing 
typical tabulated outline and 
absence of secondary changes 
in the lung. 


Histology. — Three main histological types are recognised, (i) Squamous- 
cell carcinoma = 60 per cent. (2) Anaplastic, oat-cell or round-cell carci- 
noma = 30 per cent. (3) Adenocarcinoma or columnar-cell carcinoma = 10 
per cent. The anaplastic carcinomas are poorly difFerentiated tumours 
exhibiting rapid growth with early metastases. They are more common in 
young individuals. 

Metastases. — (1) Direct extension into the mediastinum, the pleura, the 
chest wall or the pericardium 

(2) The lymphatic system to the hilar lymph nodes and thence to the 
subcarinal nodes or the paratracheal chain. The upper nodes of the chain 
are continuous with the inferior deep cervical group and may be detected by 
digital palpation deep to the insertion of the stemomastoid muscle, or by 
scalene node biopsy. 

(3) The blood-stream to the liver, brain, and bone (ribs, vertebrae, 
pelvis particularly). Other tissues and organs may be involved. 

Clinical Features. — Symptoms produced by a carcinoma of the bronchus 
are many, but the most important are cough, sputum, haemoptysis, dyspnoea, 
pain and wheezing. It is important to recognise the early manifestations 
as it is at this stage that treatment is likely to be most effective. Any of the 
above symptoms appearing for the first time in a middle-aged individual 
and tending to become more severe with time, demand early investigation. 
Only some 10 per cent, of cases present initially with an haemoptysis; more 
frequently, the first symptoms may occur suddenly with an influenzal-like 
illness which fails to resolve satisfactorily. A number start insidiously with 

Henry Khunrath Pancoast , 1875-1939. Professor t ■ 

7ohann Horner, 1831-1886 , Professor of C 
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cough and dyspnoea, whilst in the case of the chronic bronchitic there may 
be an alteration in the typical pattern of his symptoms. Occasionally, first 
symptoms are due to the presence of secondary deposits (especially in the 
brain) or invasion of the mediastinum. A diagnosis of unresolved or virus 
pneumonia should always be made with reservations, and if recovery is not 
complete, carcinoma should be suspected. Finger clubbing is a frequent 
and important sign. A small group present with neurological (carcinomatous 
neuropathy) or arthritic (osteo-arthropathy) symptoms without chest symp- 
toms. The true nature of the condition is revealed by chest X-ray. 

Investigations. — The suspicion of a lung cancer demands a thorough 
investigation. A chest X-ray is the most important single investigation 
and it is usual for some abnormality to be revealed. The appearances vary 
from that of a hilar or peripheral shadow due to the presence of the tumour to 
those of obstructive emphysema, atelectasis or consolidation due to second- 
ary lung changes. 

Bronchoscopy. — This is not only an essential diagnostic procedure but 
produces important information regarding operability. The examination 
will reveal the presence of the tumour in those lesions which are centrally 
placed. Paralysis of a vocal cord, compression of the trachea, widening of 
the main carina, and involvement of the main bronchus within 15 cm. of the 
carina are regarded as evidence of inoperability. It should be emphasised 
that bronchoscopy may not reveal the presence of some tumours, particu- 
larly those arising in the segmental divisions of the upper lobes, or the peri- 
pherally placed tumours. 

Cytological examination of sputum may reveal malignant cells in cases 
where biopsy material is not available during bronchoscopy. 

Barium Swallow. — This may provide evidence of extension of the growth 
into the mediastinum or the enlargement of mediastinal lymph nodes. If 
oesophageal distortion is considerable, adequate removal is improbable. 

Tomography is useful in demonstrating enlarged mediastinal nodes. 

Bronchography. — This may provide valuable information in cases of 
doubtful diagnosis but has little place in the investigations of the proven case. 

Scalene Node Biopsy and Mediastinoscopy. — Nodes from the paratracheal 
and inferior deep cervical groups may be obtained by these means. If invaded 
radical surgery is contra-indicated. 

Diagnosis. — A positive histological diagnosis is available in about 60 
per cent, of cases, whilst malignant cells in the sputum or pleural fluid 
provide positive evidence in some of the remainder. In about one-third of 
cases, however, only a presumptive diagnosis can be made. 

In the unproven case, a carcinoma is most likely to be confused with 
chronic suppurative pneumonia, a lung abscess or solid tuberculous lesions, 
and occasionally with a benign tumour. Careful consideration of the history 
and response to antibiotics will often provide strong circumstantial evidence 
against a carcinoma, whilst bronchography and tomography may be helpfu! 
in doubtful cases. 
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Treatment. — Surgical removal of the tumour offers the best prospects for 
cure, although in selected cases the results of radical radiotherapy are equally 
good. 

The aim of operative treatment must be the adequate removal of the 
primary tumour and the regional lymph nodes, but with the preservation of 
as much normal lung tissue as possible. 

The extent of the lung resection will thus depend on the site of the tumour. 
For lesions confined to one lobe lobectomy will suffice, but those involv in g 
the main bronchus pneumonectomy will be required (fig. 865). An inter- 



Fig. 865. — Right radical pneumonec- 
tomy. The dotted lines indicate the 
plane of dissection. A.V. = azygos vein. 
A. ~ aorta. i = paratracheal nodes. 
2 — subcarinal nodes. 3 — para-aortic 
nodes. 



Fig. 866. — Sutured 
bronchus after right 
pneumonectomy. Note 
oblique division, absence 
of stump, and figure- 
eight stitches. 


mediate group can be adequately treated by removing the involved lobe and 
a cylinder of the main bronchus — sleeve resection — thus preserving some 
normal lung tissue. In all cases the paratracheal, subcarinal and para-aortic 
lymph nodes are removed. Limited resection of the chest wall, pericardium 
or diaphragm can be carried out should these structures be invaded. 

Radical Pneumonectomy 

One lung anaesthesia is advisable. The feasibility of lung resection 
should be determined with as little lung disturbance as possible. At an early 
stage the pulmonary veins from the affected lobe should be tied to reduce the 
risks of tumour embolism. The remaining vessels are then isolated and 
divided after securing with double ligatures or a transfixed ligature. The 
bronchus is divided close to its origin after applying special bronchus clamps. 
The bronchus is closed with sutures of wire, nylon, or thread, using interrupted 
figure of eight stitches and occluding a rim of bronchus 3 to 4 mm. wide (figs. 
865 and 866). 

The paratracheal and subcarinal and para-aortic lymph nodes should be 
removed with surrounding tissues. 
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Only 20 per cent, of lung cancers are considered suitable for exploration 
and of these one in five is found to be too advanced for resection on explora- 
tion. The mortality of radical resection is io per cent. Of those surviving 
resection, 25 per cent, are alive in five years’ time. 

The following are contraindications to radical resection : 

(1) A growth which involves the trachea or the first 1*5 cm. of the main bronchus. 

(2) Evidence of spread into the mediastinum with involvement of the oesophagus, 
recurrent laryngeal or phrenic nerves, vena cava or pericardium. 

(3) Extensive invasion of the chest wall (fixed chest pain). 

(4) Evidence of distant metastases. 

(5) Patients over the age of sixty-five unless remarkably fit. 

(6) Patients with poor respiratory reserve. (This can usually be assessed on 
clinical grounds with simple exercise tests). 

(7) Symptoms due to cardiovascular disease, such as angina, auricularfibrillation,etc. 

(8) Chronic bronchitis with persistent signs in the normal lung where the patient is 
likely to be severely crippled by dyspnoea and bronchitis after operation (respiratory 
cripple). 

Palliative Resection . — At thoracotomy it is advisable to remove the lung 
with the primary tumour whenever possible even though the growth cannot 
be completely removed. Patients are better off without the primary tumour 
and die more peacefully from secondary deposits. Occasionally a deliberate 
palliative resection is justified in cases with repeated hsemoptyses or with 
much pulmonary suppuration. 

Interstitial Irradiation . — This is carried out by the insertion of radioactive 
grains of gold 198 Au. It is a useful method of palliation in those tumours 
found to be irremoveable at thoracotomy and after palliative or incomplete 
resections. Gold grains can also be inserted into intrabronchial tumours 
through the bronchoscope. 

X-ray Therapy . — Radical X-ray therapy, particularly with super-voltage 
machines, is employed in cases which are considered operable from the 
point of view of the tumour, but inoperable on other grounds. Survival 
rates of some years have been recorded but no extensive series is available 
(figs. 867 and 868). Palliative X-ray therapy is designed to relieve superior 



Figs. 867 and 868. — Main bronchus carcinoma, showing total atelectasis of right lung 
before irradiation, and aeration of the lung after treatment. 
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/ena caval obstruction, bronchial obstruction and the pain of bone involve- 
nent. Considerable relief is obtained by such treatment, but survival is not 
tppreciably lengthened. 

Pre-operative X-ray therapy has given disappointing results largely 
iue to an increased incidence of broncho-pleural fistulae following 
resection. 

Post-operative treatment is used occasionally where small areas of growth 
have not been removed (e.g. on the chest wall). Only fit patients should be 
treated if serious debilitating reactions are to be avoided. 

Chemotherapy . — The use of cytotoxic drugs alone has been disappoin ting 
Some benefit may follow their administration combined with surgery. 


DISEASES OF THE LUNG 

Lung Abscess 

A lung abscess is a collection of pus in the lung substance. All cases are 
secondary to some pre-existing condition, such as foreign bodies, tumours, 
or bronchostenosis, or to the inhalation of infective material. There is no 
such condition as primary or idiopathic lung abscess, and in all cases the 
cause should be elucidated. 


Classification. — A. Due to specific pneumonias. — (1) Staphylococcal, (2) Actinomy- 
cotic, (3) Fricdlander’s pneumonia, (4) Amoebic. 

B. Due to bronchial occlusion. — (1) Carcinoma, (2) Benign tumours, (3) Intrabron- 
chial foreign bodies, (4) Sputum plugs (post-operative atelectasis). 

C. Due to vascular embolism. — (1) Infarct, (2) Pyaemic. 

D. Traumatic. — (1) Infected hsematoma of lung, (2) Foreign body in lung. 

E. Aspiration ( inhalation ) pneumonia. — Non-specific suppurative pneumonia. 


The most important group is that due to an aspiration pneumonia. In 
these cases infected material, usually from the upper respiratory passages, 
is inhaled into the lung, where various grades of infection ensue from a 
relatively benign bronchopneumonia to more severe states with necrosis, 
suppuration and abscess formation. 

The most important factors in the production of a lung abscess are : 

(1) A source of infected material (dental sepsis, sinus infection, vomit, operations 
on the upper respiratory tract). 

(2) A disturbance of the natural defence mechanisms of the body by depression 
of the cough reflex (with drugs, in coma, or after anaesthesia or alcohol). 

(3) A disturbance of the normal mucous production and ciliary action of the 
bronchial mucosa (Negus). 


Pathology. — Infected material is inhaled into the bronchial tree and 
obstructs one of the smaller bronchi. The resulting atelectatic segment 
is invaded by pathogenic organisms producing pneumonic consolidation. 
The commonest org anism s are Hcemophilus influenza and Pneumococci but 
nvasion by mouth organisms (anaerobic streptococci and spirochaetes), coli- 
orm or ganisms and cross infection with drug-resistant staphylococci some- 
imes occur and may be detected by microscopy and culture of the sputum. 
Suppuration and necrosis develop in varying degrees within the involved 
-gment, first with the production of a suppurative pneumonitis which 


nr! Fritdldndir, 1847-1837. Pathologist, Fritdrichshain Hospital, Berlin. , „ . , _ . 

*r Victor Etoings Negus, Contemporary . Consulting Surgeon , Otolaryngology, King s College Hospital , London . 
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later matures into an abscess. As pus accumulates, tension rises and eventu- 
ally the abscess ruptures into the bronchus. This may be followed by 
complete expectoration of all sloughs and pus, and the inflammation may then 
subside. More commonly, however, a state of chronic infection with 
persistence of the abscess occurs (fig. 869). Progressive involvement of 
adjacent lung tissue or spread to other parts of the lung is possible. 

Clinical Features. — The onset is often acute with influenza-like 
symptoms and variable toxsemia, but usually without any localising symp- 
toms. After some days of ill-defined illness, pleural pain and a dry irritating 
cough may appear; the latter becomes worse and the patient may notice an 
offensive odour in his breath. About the tenth day, rupture of the abscess 
results in the sudden expectoration of considerable quantities of offensive 
blood-stained pus. With successful treatment, resolution occurs slowly 
with reduction of toxicity and diminution of cough and sputum, but healing 
takes several weeks and can only be regarded as complete when cough and 



Fig. 869. — Chronic lung abscess 
showing irregular cavity filled with 
inspissated pus and sloughs and sur- 
rounded by an area of chronic pneu- 
monia. 



Fig. 870. — Lung abscess in the right upper 
lobe. There is an ill-defined area of consoli- 
dation surrounding the cavity which shows a 
fluid level. 


sputum have disappeared and radiographs are dear. Chronicity is suggested 
by the persistence of cough with the expectoration of purulent sputum and 
the presence of a cavity on X-ray (fig. 870). 

Complications. — (1) Spread of the disease to other parts of the lung by direct 
extension or by bronchial embolism : this is suggested by an exacerbation of symptoms 
and fresh radiographic changes. 

(2) Empyema . — This may occur spontaneously or following surgical drainage but 
is less common following the introduction of andbiotics. Persistent fever, pleural 
pain, and signs of a pleural effusion call for exploration of the pleura with a needle. 

(3) Cerebral Abscess . — Pysemic emboli reach the brain through the paravertebral 
system of veins (Collis). The resulting abscesses are usually multiple but occasion- 
ally single. The onset is usually accompanied by headaches and fever. A fit is 
occasionally the first symptom. The incidence of cerebral abscess has fallen markedly 
since the introduction of antibiotics. 


John Leigh Collis, Contemporary, Surgeon , United Birmingham Hospitals , and Thoracic Surgeon, Birmingham 
Regional Hospital Board . 
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(4) Secondary Hamorrhage. — Haemorrhage may occur from a drained or an 
andrained abscess. It is often no more than blood-staining of sputum or discharge, 
iut occasionally severe or fatal haemorrhage occurs. 

Diagnosis.— The diagnosis is suggested by a history of a sudden, acute 
nfluenza-like illness, followed later by coughing with purulent sputum 
md the demonstration of an area of lung consolidation, with or without 
.avitation. All cases must be investigated to determine the cause by: 

(1) Bronchoscopy to exclude foreign bodies or neoplasm. 

(2) Complete bacteriological examination of the sputum. 

(3) Examination of the teeth and upper respiratory tract. 

Treatment.— Eighty-five per cent, of lung abscesses resolve with conserva- 
tive measures, and surgery is only required for the minority which do not 
respond. Medical treatment consists of: 

(1) Chemotherapy. — Penicillin is the antibiotic of choice as it can be given 
in very large doses (2 to 8 million units daily) for long periods (four to six 
weeks) with little risk of side-effects. Other antibiotics should be used if the 
organisms are resistant to penicillin. The response to antibiotics is often 
slow and treatment must be continued for some weeks until there is no further 
clinical or radiological improvement. 

(2) Postural Drainage. — This should be carried out for periods of up to 
one hour three or four times a day with the patient placed in such a position 
that the abscess lies above the appropriate draining bronchus. 

(3) At the same time, percussion over the site of the abscess should be 
carried out to encourage drainage. 

Conservative treatment is continued whilst there is clinical and radio- 
logical evidence of improvement, or until symptoms have disappeared and 
the X-ray is clear. 

Surgical treatment is indicated in those cases where resolution does not 
occur with the above regime. In the majority of cases a formal resection 
(lobectomy) is possible. External drainage of the abscess — once the standard 
operation — is now only occasionally required in patients who show no response 
to chemotherapy and who remain too ill for resection. 

Lung Cysts 

These may be divided into four groups : 

(1) Epithelial Cysts. — These are developmental in origin and may be 
solitary and large or multiple and small. They are lined by respiratory 
epithelium and may have traces of cartilage, muscle or glands in their wall. 

(2) Emphysematous Cysts. — These include a wide variety of conditions 
where the normal alveolar framework is destroyed or disrupted, resulting 
in large air spaces which may become further distended with air. 

(3) Parasitic cysts, of which the commonest is the hydatid. 

(4) Pseudo-cysts. — Certain inflamma tory conditions of the lung result in 
c tvity formation, and in many instances the cavities may closely resemble 
e nthelial cysts. The cavities, when chronic, are often lined by squamous 
e 'ithelium. These pseudo-cysts may occur in association with staphy- 
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lococcal pneumonia, pulmonary tuberculosis, or following a lung abscess. 
Their true nature is often suggested by their history, course, and radio- 
logical features, but the distinction is 
often difficult. 

Epithelial Cysts. — These are 
often associated with other congeni- 
tal abnormalities (cervical rib, pul- 
monary stenosis, patent ductus) (fig. 
871). They appear as spherical 
shadows in the X-ray with a thin, 
sharply defined wall. They may 
contain air, fluid, or both air and 
fluid. Symptoms may be produced 
by: 

(1) The size of the cyst which 
compresses the lung and produces 
dyspnoea, tightness in the chest, etc. 
This is particularly so in infants 
and children where the thorax is 
small and the cyst often relatively large. 

(2) Infection is common with the production of fever, cough and 
sputum. Radiography will demonstrate a fluid level in the cyst. In- 
fection is usually readily controlled 
with antibiotics, but recurrence is 
frequent and removal indicated. 

(3) Haemorrhage from cysts is 
usually associated with infection. 

Spontaneous pneumothorax is un- 
common with epithelial cysts (cf. 
emphysematous cysts.) 

Treatment . — Solitary cysts produc- 
ing symptoms should be excised. 

Symptomless cysts can be kept under 
observation. Infection of multiple 
cysts should be controlled by anti- 
biotics if excision is not practicable. 

Emphysematous Cysts. — Al- 
though many cases are acquired and 
due to degenerative changes in the 
lung, others cannot be explained on 
this basis. The latter may be due to a congenital deficiency of the elastic 
tissue of the lung, or to absence of cartilage in the walls of the bronchus. 
Either of these conditions may lead to abnormal distension of the lung with 
rupture of the alveolar walls. Progressive coalescence of alveolar spaces 
combined with distension with air may result in the development of an 
enormous cyst (figs. 872 and 873). These cysts have no epithelial lining, and 



Fig. 872. — Giant emphysematous cyst of 
right lung. 



Fig. 871. — Simple congenital epithelial 
lung cyst containing fluid and air in patient 
with a congenital pulmonary stenosis. (Note 
the prominent left pulmonary artery.) 
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when large the remnants of the more resistant bronchi and blood-vessels 
are seen stretching across the space. The changes may be limited to a small 
area of the lung, such as a segment or a lobe, or 
the condition may be generalised and bilateral. 

Clinical Features. — The most important symp- 
tom is dyspnoea, which is due to a combination 
of compression of normal lung tissue by the cyst, 
increase in the dead space, and a poor gaseous 
exchange. Emphysematous cysts are frequently 
associated with chronic bronchitis. In such cases, 
persistent coughing tends to distend the cysts 
still further, whilst the presence of bronchial 
secretions impair respiratory function still more. 

The presence of bronchitis is a serious complication which renders radical 
treatment more hazardous. 

Spontaneous pneumothorax is a common and serious complication and 
may be the first presenting feature. Infection and haemorrhage are unusual, 
(cf. epithelial cysts). 

Treatment. — Emphysematous cysts which are not associated with gener- 
alised emphysematous changes should be excised, but if changes are wide- 
spread, excision is impracticable. Obliteration by plication with multiple 
sutures has given good results; it is applicable to multiple cysts and does 
not remove potentially functioning lung tissue. Removal of the pulmonary 
autonomic nerves can be combined with the above procedures ; its chief 
value lies in the reduction of bronchial spasm. In cases complicated by a 
spontaneous pneumothorax, pleurodesis should be carried out to prevent 
further attacks of this serious complication. 

Hydatid Disease of the Lung. — Hydatid disease is endemic in 
Australia, Iceland, and the Middle East, but sporadic cases occur through- 
out the world. In Britain the majority of cases come from Wales (see 
p. 802). 

Pulmonary hydatid cysts occur in about 15 per cent, of all cases ; the cysts 
are usually solitary, but multiple and bilateral cysts are not uncommon. The 
disease is more common in children and young adults. 

The cases may present in any of the following ways : 

(1) On routine clinical or radiological examination and without symptoms. 

(2) Dyspnoea, pain or tightness in chest due to the presence of a large cyst. 

(3) Haemoptysis due to ulceration into a bronchus. 

(4) Expectoration of watery fluid and ‘ grape skins * due to rupture into the bron- 
chial tree. This event may produce severe distress with suffocating symptoms or 
even death if the leak is a large one. Anaphylactic shock and urticaria may occur. 

(5) Symptoms due to secondary infection of the cyst, viz. cough, purulent 
sputum and fever. 

Radiology is the most helpful investigation : 

(1) An uncomplicated cyst appears as an almost spherical, sharply defined dense 
''.omogeneous opacity. 

(2) Communication with the bronchial tree may result in a crescentic cap of an 
verlying the cyst (perivesicular pneumo-cyst). 

(3) Rupture of the cyst permits air to enter the cyst and the laminated membrane 



Fig. 873. — A giant em- 
physematous cyst which 
presented through the 
wound on opening the chest. 


S.p.s. — 43 



674 A SHORT PRACTICE OF SURGERY 

collapses. This floats on any fluid which may be present, producing an irregular 
projection above the fluid level (‘ water-lily ’ appearance) (fig. 874). 

(4) Infection results in disintegration of the laminated membrane with appearances 
simulating a lung abscess. 

(5) Varying degrees of pneumonitis, atelectasis, or pleural effusion may accompany 
any of the above and modify the radiological appearance. 

Diagnosis. — The most important point is to re- 
member the condition. A history of residence in 
an endemic area may support the diagnosis. The 
intradermal test of Casoni will give a positive result 
in 75 per cent, of uncomplicated cysts provided 
fresh hydatid fluid is used. An eosinophilia of over 
4 per cent, is suggestive of the condition. 

Treatment . — Removal of the cyst is indicated in all cases 
owing to the considerable risk of serious or even fatal 
complications. The earlier operation of marsupialisation 
has been almost completely replaced by thoracotomy with 
enucleation of the cyst or lobectomy. Enucleation is 
employed for uncomplicated cysts without significant 
associated lung damage. Excessive care and utmost 
gentleness is required to remove the laminated mem- 
brane intact without spilling the contents with the risk of 
infecting the pleura or wound. The adventitia is carefully incised and the laminated 
membrane will usually slowly extrude itself. It should never be grasped with forceps 
as it is friable and is sure to tear. Extrusion can be expedited by gentle positive 
pressure by the anaesthetist. After removal, any bleeding-points or open bronchi 
are secured and the residual space can be obliterated by mattress sutures if desired. 
The pleura is drained as some leakage of air is inevitable. 

Complicated cysts are best treated by a more formal resection (lobectomy), par- 
ticularly if there is any surrounding lung damage. 

Secondary Pleural Hydatid Disease. — This is an occasional but serious com- 
plication of rupture of a cyst into the pleura or of ill-executed surgery. Multiple 
cysts grow widely throughout the pleura and may invade the chest wall, diaphragm, or 
mediastinum. Radical pleuropneumonectomy offers the only hope of eradicating the 
disease. 

Hepato-Bronchial Fistula. — This is caused by the rupture of an infected hepatic 
cyst into the lung. The infected material traverses the subphrenic and pleural spaces 
(both being obliterated by adhesions) before discharging into the lung. It results in 
the production of bile stained sputum. Treatment demands a thoracotomy with 
resection of the affected lobe; the track through the diaphragm must be enlarged to 
expose the underlying residual cyst which is drained through an independent opening. 

PULMONARY (EDEMA 

Blood in the lung capillaries is separated from air in the alveolar spaces 
merely by the thin capillary wall and the alveolar membrane. Gaseous 
diffusion occurs readily across this membrane and any disturbance of the 
physico-chemical balance in the blood may permit the transudation of fluid 
from the capillaries into the alveolar spaces. 

Initially, transudation occurs into the interstitial tissues of the lung, pro* 
during dyspnoea and cyanosis; later, when fluid reaches the alveoli, thin 
frothy blood-stained fluid is expectorated, often in considerable quantities. 
Coarse rales are audible throughout both lungs and radiographs show con- 
solidated areas spreading from each hilum towards the periphery ( c bat’s wing 
appearance). 

aso Casoni, 1880-1933. Physician , Osptdale Colonials Vittorio Emanusls 111 in Tripoli . 



Fig. 874. — Hydatid 
cyst. * Water-lily * ap- 
pearance. 
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Causes. — (i) Obstruction to the flow of blood through the left side of the 
leart as in left ventricular failure and mitral stenosis. 

(2) Increased volume of blood reaching the lungs as may occur after 
xcessive transfusion of blood or saline. 

(3) Disturbances of osmotic pressure in the blood. 

(4) Traumatic, such as follows the inhalation of certain noxious gases 
(phosgene, mustard gas), hot air or steam. 

(5) Inflammatory, as in influenzal pneumonia. 

(6) Associated with certain brain injuries and lesions of the brain stem. 

Treatment is urgently required along the following lines : 

(1) Correction of the precipitating cause. 

(2) Support of the heart and circulation with pminophylline (250 mg. 
intravenously), digitalis (i-o mg. digoxin intravenously) and oxygen. 

(3) Morphine, which should be given intravenously, is particularly effec- 
tive in left ventricular failure. 

(4) Venesection and mersalyl (2 ml. intramuscularly) for hydraemic states. 

(5) Positive Pressure Respiration is the most effective method of control- 
ling pulmonary oedema and should not be delayed when the above measures 
are not immediately effective. Initially it can be employed with a cuffed 
endotracheal tube, but tracheostomy will be necessary if ventilation required 
for more than twelve hours. 

SURGICAL TREATMENT OF PULMONARY TUBERCULOSIS 

In a book of this nature it is not possible to give more than an outline of the 
principles involved in the surgical treatment of pulmonary tuberculosis. 
Such treatment is usually an incident in the long-term management of the 
case, and as such can only be satisfactorily determined by consultation and 
discussion between physician and surgeon. 

Principles of Treatment. — (1) Rest. — This can be either local or 
general, and is an essential part of all forms of treatment. General rest is 
obtained in bed, whilst local rest is achieved by the various methods of 
collapse therapy, phrenic paralysis, and pneumoperitoneum. 

(2) Chemotherapy. — The introduction of streptomycin, para-aminosalicylic 
acid (P.A.S.), and iso-nicotinic acid hydrazide (I.N.A.H.) have revolu- 
tionised the treatment of tuberculosis (p. 23). They are employed in the vast 
majority of cases as a definitive treatment, or as an adjunct to surgical methods 
of treatment. The drugs should always be given in combination to prevent 
the emergence of resistant strains of bacteria. Cycloserine, ethionamide and 
pyrazinamide are more recent antibiotics which can be used for patients with 
resistant or ganisms . Side-effects are more common than with the standard 
drugs and they csss usually only be used for relatively short periods. They 
are particularly valuable for covering surgical procedures in such cases. 

(3) Relaxation. — Tuberculosis heals by the production of fibrous tissue 

suiting in the contraction of the diseased area and the collapse and oblitera- 

t )n of the destroyed areas and cavities. Complete contraction and healing 
> often prevented by anatomical structures (bony chest wall), so that 
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artificial methods of relaxing the diseased lung are required in many instances. 
These are divided into the minor and major methods. The former include 
artificial pneumothorax, phrenic paralysis, and pneumoperitoneum, whilst 
the latter include thoracoplasty, extrapleural pneumothorax, and plombage. 

(4) Excision of Diseased Lung . — Prior to the introduction of streptomycin, 
excision of tuberculous lungs usually met with disaster. Antibiotics used 
before, and as a cover for operation, have transformed the situation and resec- 
tion has become the surgical therapy of choice. Resection has the advantage 
over collapse therapy of removing the major foci of disease, leaving the body 
with the less formidable task of dealing with the residual disease. 

(5) Drainage of Pus . — Apart from the drainage of an empyema, this 
method has little application now, though in the past tuberculous lung cavities 
were treated by catheter drainage (Monaldi), or open external drainage 
(cavernostomy). 

Management. — All cases should be treated with bed rest and chemo- 
therapy for several months before any active measures are undertaken. In 
many instances prolonged treatment will result in complete arrest of the 
disease ; in others a tuberculous cavity, a positive sputum, or bronchial 
damage requires more active treatment. Surgical measures are almost 
entirely employed for dealing with residual lesions which persist after 
adequate conservative treatment. Resection is the treatment of choice in 
nearly 90 per cent, of all cases requiring surgical aid. Thoracoplasty is 
employed only when the risks of resection are unduly high or the disease too 
widespread for safe removal. 

Apart from the failures of medical treatment and the persistence of un- 
stable foci, resection is indicated in patients with destroyed lobes, in tubercu- 
lous bronchiectasis and in large solid lesions (tuberculoma). Where there is 
an empyema as well, surgical treatment will probably be required. 

Thoracoplasty . — This is the standard method of treatment employing 
major collapse therapy. The operation is now performed infrequently owing 
to the greater efficiency and safety of lung resection. It is mainly used for 
cavities in the upper lobe associated with a persistently positive sputum and 
resistant organisms (figs. 875 and 876), especially where extensive disease 
makes resection too hazardous. 

The aim of the operation is to relax the diseased area from all sides so that 
it will retract concentrically towards the hilum. Lateral relaxation is pro- 
duced by removal of the upper ribs whilst apical relaxation is achieved by 
separating the lung from the apex and the mediastinum. The original 
operation was introduced by Sauerbruch and consisted of removal of ribs 
only (lateral thoracoplasty), but this operation has been replaced by Semb’s 
modification which includes apicolysis in addition to rib removal. 

The operation is carried out in stages under local or general anaesthesia. A ‘J’ 
shaped incision is used with the vertical limb placed parallel with the spine ant> 
2 inches (5 cm.) from it, extending from the first thoracic spine downwards ant' 
curving forwards beneath the angle of the scapula. The trapezius, rhomboids 
latissimus dorsi, and serratus anterior are divided in the line of the incision. Thi 
permits the elevation of the scapula with die exposure of the upper ribs. Portion' 
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f the third, second, and the whole of the first rib are resected subperiosteally in that 
rdcr. The apex of the lung is then freed by a combination of blunt and sharp 
lissection from the apical and mediastinal structures. The intercostal bundles and 



Fig. 875. — Chronic tuberculous cavity Fig. 876. — Same case as in fig. 876 

at the right apex. after thoracoplasty. 


muscles are divided. The wound is closed without drainage. At subsequent stages 
further ribs are resected in order to relax the lung to a point immediately below the 
lowermost limit of the obvious disease. 


Usually two or three stages carried out at 
intervals of two weeks are necessary. 

Lung Resection . — Since the introduc- 
tion of streptomycin, resection of tuber- 
culous lesions has been widely practised 
and has given good results. The opera- 
tion has the advantage of removing the 
greater part of the diseased tissue, in 
leaving no external deformity, and dis- 
turbing respiratory function very little. 
But it cannot be safely employed in 
those with extensive disease. Before 
embarking on resection it is necessary 
to determine by tomography and bron- 
chography whether the lung and 
bronchi to be left behind are free from 
disease. Pre-operative bronchoscopy 
is advisable, and if active tuberculous 
bronchitis is discovered, resection should 
be delayed until it is controlled by 
further chemotherapy. At operation 
t is advisable to remove all the obvious 



Fig. 877. — Upper lobe of left lung 
(surgical specimen) showing large cavity 
at apex (upper arrow) smaller cavity 
below and tuberculous pneumonia. 


tuberculous disease, although small 


tealed nodules may be safely left behind (fig. 877). The remaining lobes must 
ie prevented from over-exp anding either by temporary phrenic paralysis or 
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by performing a small apical thoracoplasty. Over-distention of the lobe is 
likely to cause reactivation of dormant foci. It is unwise to carry out a 
resection if the organisms are resistant to streptomycin. 

Other Measures . — Minor collapse procedures, such as artificial pneumo- 
thorax, phrenic paralysis, and pneumoperitoneum and variations of the opera- 
tion of thoracoplasty, such as extra-pleural pneumothorax and plombage, have 
been rendered obsolete by the continued efficiency of chemotherapeutic 
agents. 


POST-OPERATIVE PULMONARY COMPLICATIONS 

The pulmonary complications of general surgery are the cause of serious 
morbidity and an appreciable mortality, and yet they can be largely prevented 
by adequate pre-operative and post-operative care. 

Predisposing Factors. — (1) Type of Operation. — Operations on the upper 
abdomen and on the upper respiratory tract are more commonly implicated than 
others, but no operation is exempt. Operations for septic conditions are more prone 
to be followed by complications. 

(2) Sex. — Males are more commonly affected than females. 

(3) Age. — Complications are particularly frequent in the very young and the 
elderly. 

(4) Chronic Bronchitis. — Chronic bronchitis is an important predisposing condition. 

(5) Smoking. — Probably through the production of chronic bronchitis, heavy 
smokers are more prone to complications than non-smokers. Morton records 
60 per cent, of complications occurring in heavy smokers and less than 10 per cent, 
in non-smokers. 

(6) Aneesthetic. — The anaesthetic plays some part though this is less than is usually 
thought. Trauma to the tracheo-bronchial tree should be avoided, and prolonged 
post-operative unconsciousness is undesirable. 

(7) Pain. — Post-operative pain is an important factor as it restricts coughing and 
deep breathing. 

(8) Lack of mobility in bed and dehydration predisposes to venous stasis and 
thrombosis. 

Excessive Bronchial Secretions 

Abnormal bronchial secretions account for the majority of the chest 
complications of surgery. Many patients are a little ‘ chesty ’ following 
even the most trivial operation. This ‘ normal ’ post-operative bronchitis, 
however, may lead to very serious and perhaps fatal sequelae unless ade- 
quately controlled. 

Preventative Measures . — Adequate time should be devoted to preparing 
patients for operations of election. This can usefully be done in a regular 
pre-operative clinic where breathing exercises and coughing instruction is 
given, dental sepsis is attended to and bronchitis treated by antibiotics. 
A routine chest X-ray may reveal unsuspected tuberculous or other lesions. 
Smoking should be forbidden for several days before operation. 

The following complications may be encountered, but it should be realised 
that one may merge into another, or neglect of one frequently leads to the 
production of more serious conditions. 

(1) Bronchitis . — This is the commonest complication and is important 
in that it is often the precursor of more serious lesions. It may arise de novo or 
represent an exacerbation of a pre-existing bronchitis. The attack may vary 

Hugh John Vivian Morton t Contemporary. Senior Anasthetist , Hillingdon Hospital , Uxbridge , Middlesex 
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considerably from a simple post-operative cough with mucopurulent 
^utum to severe suppurative bronchitis. Signs in the lungs are generalised, 
md there are no radiographic changes to be seen. 

(2) Bronchopneumonia (Aspiration Pneumonia). — This is usually a sequel 
:o the above. Patchy consolidation occurs with more profound systemic 
changes. The commonest organisms are Hcemophilus influenza and pneu- 
mococci but cross-infection with ward organisms such as drug-resistant 
staphylococci and P. pyocyaneus may occur. Their presence should be 
sought by microscopy and culture of the sputum. Signs are more localised 
and bronchial breathing may be heard. Radiographs will reveal patchy 
mottling. 

(3) Atelectasis. — This is produced by occlusion *>f a bronchus by viscid 
secretions of mucus or pus and is usually a sequel; to bronchitis. The ob- 
struction leads to absorption atelectasis of the involved lobe. Secondary 
invasion of the lobe by pathogenic organisms results in particularly serious 
changes. Depression of the cough reflex by pain or sedation and poor 
ventilation arc important predisposing factors. Atelectasis usually occurs 
after the second post-operative night, frequently following heavy sedation. 
Secretions accumulate during sleep, and by morning have blocked the bron- 
chus. The patient does not feel quite so well and there may be slight fever, 
tachycardia and breathlessness. Cough and sputum may not be obvious as 
the latter cannot be expectorated. Signs consist of restricted movement of 
the affected side of the chest with diminished breath-sounds and impaired 
percussion note over the affected lobe. Radiography will reveal the dense 
opacity of the atelectatic lobe. 

(4) Lung Abscess. — This usually follows bronchopneumonia or ate- 
lectasis, and is often the result of ineffective early treatment. It is a particularly 
serious complication often resulting in spreading suppuration throughout 
the lung by organisms which are by then often resistant to all drugs. 

(5) Empyema. — This is an occasional complication of any of the above ; 
its management is no different from the average case. 

Treatment. — Prophylactic. — At the conclusion of an operation the 
tracheo-bronchial tree should be aspirated if any secretions are suspected. 
Early return of consciousness and the cough reflex are desirable. Sub- 
sequently coughing and breathing exercises combined with regular rolling 
of the patient from side to side are desirable. Pain should be controlled 
by repeated small doses of analgesics of which pethidine (50-100 mg.) is 
the most useful, as it does not depress respiration. 

The Established Case. — It is important to encourage the expectoration of 
sputum by all possible means. Much can be done by the physiotherapist 
and the nurse, whilst steam inhal ations and saline expectorants help to 
loosen the sputum. When the secretions cannot be adequately removed 
naturally, they must be removed by catheter suction. If the simpler 
measures are not soon effective bronchoscopy should be carried out. This can 
eadily be performed in the ward if the patient is too ill to move. It should 
>c performed with minimal local anaesthesia so that the cough reflex is 
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preserved. A careful and unhurried clearance of the whole bronchial tree 
should be the aim. Bronchoscopy usually results in the aeration of ar. 
atelectatic lobe, but the condition may recur and further bronchoscopies be 
required. In such cases it is often preferable to perform a tracheostomy. 
particularly when secretions are profuse or the patient dyspnoeic. The 
operation is performed under local anaesthesia and can be carried out in the 
ward in an emergency. Tracheostomy by reducing the ‘ dead space * greatly 
improves the efficiency of respiration; it also provides easy access for repeated 
and atraumatic aspiration of the tracheo-bronchial tree. In addition to post- 
operative complications it has an important place in the management of severe 
chest injuries, head injuries, bronchopneumonia and poliomyelitis. 

Subphrenic Abscess (p. 873). 

Broncho-pleural Fistula 

This complication is one peculiar to thoracic operations involving resec- 
tion of lung tissue. Several factors may be involved in its production. 

(1) Poor surgical technique in closing the bronchus (sutures too tight or 
imperfectly placed). 

(2) Infection of the bronchial stump (pyogenic or tuberculous). 

(3) Indifferent healing (elderly and debilitated patients, and after deep 
X-ray therapy). 

Symptoms usually appear towards the end of the first week after opera- 
tion; fever and blood-stained sputum are the first signs. Subsequent 
developments depend on the size of the fistula. 

A small leak allows air to enter the pleural cavity producing a pneumo- 
thorax and collapse of the lung whilst pleural fluid enters the bronchial 
tree giving rise to a persistent cough with much thin blood-stained sputum. 

A larger fistula may give rise to serious flooding of the bronchial tree and 
the development of a tension pneumothorax. 

Treatment. — The first essential when a fistula is suspected is to antici- 
pate and prevent flooding of the bronchial tree by early aspiration of fluid 
from the pleural cavity and by nursing the patient with the affected side down. 

A small leak may be controlled by repeated aspirations or by temporary 
tube drainage until the fistula heals. 

Larger fistulas should be treated at an early stage by re-opening the chest and 
resuturing the bronchus. The suture line should be reinforced by a pedicled 
intercostal muscle graft. If the pleural cavity is already infected, however, 
it is better to drain the pleura and carry out bronchial repair at a later date. 

Pulmonary Embolism 

Between 2 and 3 per cent, of all hospital deaths are due wholly, or in part, 
to pulmonary embolism. The condition is by no means limited to surgical 
wards. The dot most commonly originates in the veins of the calves, 
thighs or pelvis. Two types of venous lesions occur : 

(1) Thrombophlebitis . — The thrombosis is secondary to infection o- 
trauma. There is a marked inflammatory reaction and the resulting dc- 
is firmly adherent to the vessel wall and is rarely dislodged. 
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(2) Phlebothrombosis . — Clotting is secondary to venous stasis and there 
is no inflammatory reaction in the veins. The clot is soft and insecurely 
attached to the vessel wall. Detachment of the clot is easy, particularly 
as the condition is often unsuspected and movements uninhibited (see 
p. 142). 

Clinical Features.— Pulmonary embolism is the most dangerous com- 
plication of phlebothrombosis. Much depends on the size of the embolus. 
Small emboli may be silent but the cumulative effect of many such episodes 
leads to a reduction in the pulmonary vascular bed resulting in p ulmonar y 
hypertension. Patients require permanent anticoagulants. Medium emboli 
result in pulmonary infarction without any haemodynamic disturbances. 
Classically the onset is abrupt with pain in die chjfcst, dyspnoea, and haemo- 
ptysis. Chest radiographs reveal a triangular infected segment. Signs of 
venous thrombosis may or may not be present. Anticoagulants should be 
administered without delay and the patient immobilised for one week. Large 
emboli may be impacted in the main pulmonary artery or one of its major 
branches. It produces serious haemodynamic disturbances and ma y be 
rapidly fatal. Confusion with coronary thrombosis is easy but an E.C.G. is 
often of diagnostic value, showing right ventricular strain in pulmonary 
infarction. A massive pulmonary embolus may produce immediate death 
from ventricular fibrillation or complete obstruction of the circulation. 
Such cases often have an urgent desire for a bed-pan but are dead before 
one is produced. Those who survive complain of severe praecordial pain, 
tightness in the chest, and marked dyspnoea. Shock is marked and the 
patient becomes grey and cold with a rapid, feeble pulse, low blood pressure, 
and raised venous pressure. Death may occur at any moment, but the 
longer the patient survives the better are his prospects of recovery. 

Treatment. — Every effort is made to support the circulation. The patient 
is nursed flat and given oxygen ; aminophylhn (250 mg.) and coramine (2 to 5 
ml.) are given intravenously. Eupavarine (1 mg. intravenously) is given to 
encourage dilatation of the pulmonary vessels. Anticoagulants are urgently 
indicated to limit the formation of secondary clot (p. 131). Cardiac arrest 
should be treated by closed chest cardiac massage. This often serves to 
dislodge the clot which is then carried deeper into the lung and permits the 
establishment of some circulation through the lung. 

Pulmonary embolectomy is indicated in all severe cases. A supportive 
cardiopulmonary by-pass is established from femoral vein to femoral artery 
whilst preparations are made for embolectomy or transfer made to a centre 
where the operation can be performed. The embolectomy is carried out 
through a midlinp. sternum-splitting incision which gives rapid and excellent 
exposure of the p ulmo nary artery. The latter is opened (with inflow or caval 
occlusion) and clot removed with sponge-holding forceps and suction. Steps 
must be taken to remove all secondary clot from the pulmonary arterial tree. 
Complete or partial occlusion of the inferior vena cava is advocated by some 
n order to prevent further serious embolism but the operation is still sub 
idice (p. 143). 
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THE DIAPHRAGM 

Herniation of an abdominal viscus through the diaphragm into the chest 
may occur through a congenital or acquired defect; the former occur at 

certain well-recognised points 
(fig. 878) and are due to a failure 
of fusion of the various elements 
which make up the diaphragm. 
Such herniae usually have a well- 
defined sac and adhesions are 
uncommon. Other congenital 
malformations may be present. 

The acquired group are either 
traumatic or post-operative. 
They may occur anywhere in 
the diaphragm and extensive 
adherence to surrounding struc- 
tures is usual. Stomach, small 
or large bowel, omentum or 
spleen are commonly found oc- 
cupying the hernia. Liver and 
kidney are less frequently seen. 

Symptoms may only occur 
when either obstruction or 
strangulation supervene. Many 
patients, however, complain of vague dyspeptic symptoms but if the hernia 
is large, especially in children, respiratory embarrassment may occur. In 
infants a diaphragmatic hernia is one cause of acute respiratory embarrass- 
ment demanding urgent surgical correction. The lung on the affected side is 
often hypoplastic. 

Surgical repair is recommended in all cases in order to avoid serious com- 
plications. Access is best obtained through a low thoracotomy incision. 
The sac is excised and the defect is repaired by a double row of thread or 
silk sutures. Occasionally reinforcement with fascia lata is required. In 
infants and small children with large hernias there may be difficulty in ac- 
commodating the abdominal viscera in the abdomen. 

(1) Eventration. — This condition is due to defective development of 
the whole or part of the muscle of the diaphragm ; the latter consists of a 
sheet of fibrous tissue covered with pleura and peritoneum. The thin, 
flaccid diaphragm is raised and immobile. Symptoms are uncommon and 
the condition is usually discovered on routine X-ray. It is important to 
distinguish eventration from true herniation. 

(2) (Esophageal Hiatus Hernia. — This is the commonest of congenital 
abnormalities but may also occur as an acquired condition in the middle- 
aged or elderly. It is considered on p. 715. 

(3) Hernia through the Foramen of Morgagni. — The defect lie: 



Fig. 878. — The usual sites of congenital dia- 
phragmatic herniae. i. Foramen of Morgagni. 
2. CEsophageal hiatus. 3. Foramen of Boch- 
dalek (pleuro-peritoncal hernia). 4. Dome. ( After 
Gray.) 


Giovanni Battista Morgagni, 1682-1771, Professor of Anatomy, Padua. He held the chair for fifty-six years. 
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between the sternal and costal attachments of the diaphragm ; it is more 
common on the right side (fig. 879). ’ 

(4) Hernia through the Foramen of Bochdalek (Pleuro-peritoneal 
Canal).— The canal may remain open with free communication between the 




Fig. 879. — Colon occupying 
a Morgagni hernia. (Dr. Oliver 
Smith , Birmingham.) 


Fig. 880. — A large traumatic dia- 
phragmatic hernia due to penetrating 
thoraco-abdominal wound with a re- 
tained foreign body. 


abdominal and pleural cavities. The hernia in such instances has no sac 
and the abdominal organs move freely in the chest, sometimes nearly filling 
the hemithorax and displacing the heart to the opposite side. More com- 
monly the canal is covered by pleural or peritoneal membranes but muscle is 
absent, and in these cases the hernia has a sac and is usually smaller. 

(5) Hernia through the Dome. — These are usually left-sided and may 
occur anywhere in the diaphragm. They are commonest, however, at the 
junction of the muscular and tendinous portions. 

(6) Traumatic Diaphragmatic Hernia. — The diaphragm may be tom 
directly by a missile (thoraco-abdominal wound) (fig. 880) or ruptured by 
severe lower thoracic or abdominal compression (crush injury) without an 
external wound. 

The defect may occur anywhere in the diaphragm in the former instance, 
but with crush injuries the dome is usually torn. Herniation may occur 
immediately or be delayed for some considerable time. A peritoneal sac 
is not present and adhesions between the lung and the herniated viscera 
always occur. Dyspeptic and obstructive symptoms are common and 
strangulation occasionally occurs. 

Repair of the hernia should always be undertaken. 

(7) Post-operative Diaphragmatic Hernia. — Occasionally herniation 
• >Uows thoraco-abdominal operations, particularly those involving an intra- 
horacic (esophagogastric anastomosis. Herniation may occur around the 
ew hiatus or through the sutured diaphragm. Great care should be taken 

nc *nt Alexander Bochdalek , 1801-1883. Anatomist , University of Prague. 
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in suturing the diaphragm to the stomach or jejunum in these cases, whilst the 
diaphragm is best closed with a reasonable overlap of the edges and with 
two rows of sutures. 

Diagnosis may be extremely difficult as there are many other causes of 
vomiting, pain, etc., in the post-operative period. Radiography is often of 
little use as the suspected area is obscured by effusion, etc. 

An early exploration is advisable if the condition is suspected. 

MEDIASTINAL TUMOURS 

The term ‘ tumour ’ covers a wide variety of conditions which are often 
difficult to distinguish, but precise diagnosis is not of great practical impor- 
tance as the majority of innocent ‘ tumours ’ require removal, and those 
which are not amenable to surgery, e.g. secondary carcinoma, lympho- 
sarcoma, lymphadenoma and reticulosis, are usually readily recognised. 
Innocent ‘ tumours * should be removed owing to the risks of malignant 
degeneration or compression or involvement of the mediastinal structures. 
The most important feature in differential diagnosis is the position of the 
tumour in the mediastinum, and a useful practical classification is as 
follows : 

(1) Anterior Mediastinal Tumours 

Retrosternal goitre. 

Thymic tumours and cysts. 

Persistent or enlarged thymus. 

Teratoma. 

Pleuro-pericardial cyst. 

(2) Posterior Mediastinal Tumours 

Neurogenic tumours (neurofibroma, ganglioneuroma). 

Foregut cysts (paratracheal, para-oesophageal cyst, gastric cyst of mediastinum). 

(Esophageal hiatus hernia with thoracic stomach. 

(3) Tumours arising anywhere in the Mediastinum 

Lymphadenopathies (these are often multifocal and the lesions are character- 
istically lobulated). Secondary carcinoma, tuberculous adenitis, lymphadenoma, 

reticulosis, and sarcoids are the commonest varieties. 

Lymphogenous cysts. 

Lipoma. 

Fibroma. 

Diagnosis in the difficult lymphadenopathies can often be made by a 
scalene node biopsy or limited mediastinal exploration. 

The majority of the solitary lesions require operative removal if serious 
complications are to be avoided. 

Retrosternal Goitre (p. 557). — This produces an anterior mediastinal 
tumour, often of characteristic shape and distribution. It is frequently 
bilateral though usually larger on one side. The tumour has a broad base 
superiorly which merges and cannot be separated from the tissues of the 
neck on radiological examination. Calcification is not uncommon as the 
tumour has probably been present for many years. This is one of the few 
tumours which compress the trachea (scabbard trachea). 

Removal through a cervical incision is usually possible, and only occa 
sionally is a sternal-splitting approach required. 
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Thymic Tumours (p. 574). — Persistence or enlargement of an 

otherwise normal thymus is not infrequently discovered in young children 
on radiological examin ation. Only very occasionally is the thymic enlarge- 
ment sufficient to produce mediastinal obstruction and stridor (thymic 
asthma). In such cases deep X-ray therapy should be tried, and if 
this does not cause a diminution in size, operative removal may be 
necessary. 

A variety of tumours arising in the thymus have been recorded, e.g. 
lymphosarcoma, lymphadenoma, perithelioma and epithelioma. Of these, 
only the latter has been found associated with myasthenia gravis, and 10 per 
cent, of myasthenics are found to have tumours* The epitheliomas are 
slowly invasive malignant tumours ; they are often calcified. Excision is 
often possible, but recurrence is likely. Relief] of myasthenia in cases 
where this co-exists is less dramatic 
than in the non-tumour group. 

Pre-operative irradiation is recom- 
mended, and the tumour is removed 
through the sternal-splitting incision 
(Keynes) (p. 574). 

Teratoma. — The commonest ‘in- 
clusion ’ tumour is the teratoma ; true 
dermoid cysts are only occasionally 
encountered. The tumours are 
almost always situated anteriorly with 
a pedicle attached deeply beneath the 
aortic arch (fig. 881). They are 
often slightly lobulated and may pro- 
ject into either side of the chest. Ir- 
regular areas of calcification, bone or 
tooth formation are sometimes seen. 

Rapid increase in size without 
malignant change is sometimes asso- 
ciated with pregnancy. Occasionally a positive Aschheim-Zondek test is 
obtained in non-pregnant patients. Infection and malignant transformation 
are not uncommon complications. Removal is indicated in all cases, an 
is best carried out through a wide lateral thoracotomy. 


t 



Fig. 881. — Teratoma of the mediastinum. 
The tumour lies anteriorly. 


Mediastinal Cysts.— These are usually developmental in origin Md miy te 
associated with the trachea, bronchi, or oesophagus (foregut y)» P 

(pleuro-pericardial, spring-water cyst), or lymph nodes ( !^ P itfr theh shape with 
They are characteristically low-tension cysts and s .°, may “ P 

posture, respiration or after the induction of an artificial pneumoth . . 

Foregut cysts are likely to become infected and may rupture mt P F 1 » 

ung or bronchus. Removal is desirable. j lin d er chest-wall 

Neurogenic Tumours.-These have already been ewundcaed under ^estwaij 

‘ ' u ion. 

Gynaecology, 
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CHAPTER 30 

THE HEART AND PERICARDIUM 
William P. Cleland 

SPECIAL METHODS OF INVESTIGATION 

Modern cardiac surgery demands precise methods of investigation to 
provide accurate anatomical and physiological details of the various cardiac 
abnormalities. It is only when such information is available that a precise 
diagnosis can be made and surgical treatment planned. The most important 
available methods are : 

(1) Radiology (standard techniques and fluoroscopy). Such examina- 
tions provide details of the cardiac contour and variations in size of the cham- 
bers ; it also provides information about the pulmonary circulation. 

(2) Angiocardiography (figs. 882 and 883). — By the injection of 85 
per cent. Hypaque the chambers of the heart and great vessels can be outlined 



Fig. 882. — Normal angiocardiogram showing the right side of the heart and 

pulmonary arteries. 


and films taken at frequent intervals during the passage of the opaque material 
through the heart. Important anatomical information concerning the size 
and shape of the heart chambers, the presence of a shunt or of obstruction 
or incompetence of a valve may be provided. The aorta and pulmonary 
arteries and their branches will also be outlined. Recent progress with cine 
angiocardiography holds promise of providing more information about the 
d ynami cs of the cardiac circulation than is obtained by the routine 
methods. 

(3) Cardiac Catheterisation. — A fine catheter is introduced through 
a vein into the heart where its passage can be followed by fluoroscopy and 
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blood samples and pressure tracings recorded. This investigation supplies 
functional as well as anatomical data (fig. 884). 

(4) Dye Dilution Studies. — Injection of tracer dyes (Evans’ Blue, 
Coomassie Blue) can be made into the chambers of the heart during cardiac 
catheterisation and the appearance of the dye in the systemic circulation 
recorded by an ear oximeter. The time of appearance of the dye and the 
mode of its disappearance provides valuable information about the presence 
of shunts or valve incompetence. 

CAR DIO -RESPIRATORY RESUSCITATION 

In emergencies the heart and lungs tend to work as a unit: where there is 
circulatory failure, both pulmonary and cardiac resuscitation may be required. 
Although in the early stages of a crisis only one 
element may be affected, its failure very rapidly 
implicates the other. Thus, respiratory failure 
rapidly leads to cardiac arrest and vice versa. 

Circulatory failure is common in civil life — 
electrocution, drowning, asphyxia, poisonous 
gases and major trauma account for many cases. 

In addition, circulatory arrest may occur in any 
hospital department. It is more commonly asso- 
ciated with major surgical procedures especially 
those performed for cardiac conditions, but minor 
operations and diagnostic procedures are not 
immune. If lives are to be saved, it is essential 
that the mechanism of production and the 
methods of correction of circulatory arrest should 
he clearly understood. Not only should vulner- 
able departments be supplied with the necessary 
1 Jsic instruments for dealing with the emergency, but both medical and nursing 
1 ersonnel should be thoroughly familiar with the procedure of resuscitation. 
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A SHORT PRACTICE OF SURGERY 


Causes of Cardiac Arrest. — The following are the factors usually 
responsible for cardiac arrest : 

(1) Anoxia. — Myocardial anoxia is probably the most frequent and important 
precipitating cause of arrest. It can be produced by a variety of means, such as res- 
piratory obstruction, serious haemorrhage, a sudden severe fall in blood pressure 
or coronary air embolism. Haemorrhage from the heart is always more serious than 
that from the peripheral circulation owing to a marked decrease of cardiac output and 
rapid fall in blood pressure. Most cardiac manipulations produce a temporary fall 
in blood pressure, but if they are repeated or prolonged, severe and irreversible 
changes may develop. 

(2) The State of the Myocardium. — A healthy myocardium will stand moderate 
manipulation and anoxia without ill effect, but a diseased myocardium has less 
reserve, and relatively minor disturbances may cause failure. 

(3) Toxic and Irritating Drugs. — Certain drugs have a direct depressing or 
irritating action on the myocardium whilst others affect it indirectly through the 
circulation. In the latter group, the vasodilators are the most important ; these 
include many anaesthetic agents, procaine, etc. Chloroform, cyclopropane and 
adrenaline may produce cardiac irregularities, whilst marked excess of potassium may 
lead to cardiac arrest. 

Types of Cardiac Arrest. — Sudden acute cardiac failure may be pro- 
duced by : 

( 1 ) Circulatory Obstruction. — By a massive pulmonary embolism, air embolism, 
or accidental occlusion of one of the main vessels. 

(2) Asystole. — This is usually due to severe myocardial depression. The 
heart beat becomes slow and feeble and finally stops. The myocardium is flabby, 
dilated, and cyanosed. 

(3) Ventricular Fibrillation is usually associated with an irritable heart as a 
result of manipulation, trauma or drugs. In such cases, the myocardium is less 
depressed and more likely to recover than in the former group. 

Management of Cardiac Arrest. — Speedy recognition is essential if 
the circulation is to be restored before irreversible damage has been done to 
the brain. Diagnosis is based on three signs (a) absent carotid pulse (b) 
absent or gasping respiration (c) dilated pupils. Disappearance of the pulse 
is the most important sign. If the carotid pulse cannot be felt, cardiac arrest 
must be assumed and appropriate action taken. If the circulation can be 
restored within five minutes of cessation, recovery is possible, but it is un- 
likely after an interval of ten minutes. 

Management is divided into two phases : 

(a) Emergency. — These measures are carried out by the man on the spot 
and consist of mouth to mouth ventilation and closed cardiac massage . These 
can both be performed by one operator in the ratio of one breath to ten chest 
compressions, but are more efficiently carried out by two. (Full technical 
details are available in all first-aid manuals.) These two measures should 
be continued without interruption until a heart beat or spontaneous respira- 
tions return or until expert help arrives. If performed effectively, the vital 
organs can be kept alive for long periods by these measures alone. 

(b) Subsequent Management. — Further management depends on the 
arrival of expert help and appropriate equipment (endotracheal tubes, venti- 
lating apparatus, cardiograph, electrical defibrillator and thoracotomy set). 

1 . Ventilation: At the earliest possible moment an endotracheal tube should 
be passed and mechanical ventilation started. 
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2. Cardiograph: Electrocardiographic monitoring should be provided as 
oon as possible in order to determine the type of cardiac arrest (asystole or 
. entricular fibrillation) and demonstrate any signs of recovery. 

3. Cardiac massage: Closed massage should be continued until cardio- 
graphy is available. Further action depends on the type of rhythm. 

(a) If ventricular fibrillation is present, attempt external defibrillation. If 

this is unsuccessful, give an intracardiac injection of 100 mg. li gnncainr 0 r 250 
mg. of procaine amide, or 5 ml. of 10 per cent, calcium chloride, and attempt 
defibrillation after an interval of two to three minut«. If still unsuccessful, 
open the left chest and perform open cardiac massage and repeat the 
procedures outlined above. , 

(b) If asystole has developed, inject 10 ml. of 1 :io,qoo adrenaline into heart. 
This should induce ventricular fibrillation in which' case proceed as in 3(a) 
above. If there is no response, open the chest andfcarry out open massage 
and further injection of adrenaline. 

(c) Open Cardiac Massage. — The chest should be opened through the fifth inter- 
costal space on the left side by an intercostal incision extending from the sternum to 
the axilla. The wound does not bleed as there is no circulation. The only instru- 
ment required to permit bi-manual massage is a rib-spreader, but should this not be 
immediately available massage is quite possible with one hand. Massage is most 
efficient with two hands with the pericardium widely opened. One hand should be 
placed above and the other below the ventricular mass, and massage should be carried 
out with the flat of the hand and fingers rather that with the finger-tips. The rate 
should be about 50 times per minute, though this is guided by the need for a sufficient 
pause to permit diastolic filling. Massage should always be carried out gently as con- 
siderable damage to the myocardium is possible if excessive force is used. The object 
of cardiac massage is to improve the tone of the myocardium, to increase the coronary 
flow, and ensure a supply of oxygenated blood to the nervous centres. The arrested 
heart is distended, flaccid, and cyanosed, but after massage it should become smaller, 
firmer, and pinker. When tone has returned, attempts should be made to obtain 
normal beating. 

4. Correction of Metabolic Acidosis: All patients develop acidosis after 
cardiac arrest and its presence may prevent resuscitation. Sixty ml. of an 
8*4 per cent, solution of sodium bicarbonate (1 m.eq. per ml.) should be given 
intravenously as soon as possible and further doses administered to restore 
the pH to normal levels (p. 96). 

Later Management . — After the restoration of normal rhythm and a normal 
blood pressure, a careful watch should be maintained in case of recurrence. 
Adequate steps should be taken to correct any metabolic acidosis. The main 
late complications are related to cerebral and renal damage resulting from 
the period of circulatory arrest. If return of consciousness is delayed, cere- 
bral dehydration as described on p. 360 should be carried out. Total body 
hypothermia with reduction of temperature to 32°C. may help to limit cerebral 
damage (p. 360). If renal activity is impaired, the measures described under 
icnal anuria (p. 1069) should be instituted. 

THE SCOPE OF CARDIAC SURGERY 

Operative treatment of cardiac abnormalities is advancing steadily, par- 
ticularly with the advent of new techniques for controlling the circulation. 

1 he procedures can be, for practical purposes, placed in one of three groups: 
s.p.s. — 44 
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(1) Extracardiac Operations. — These are carried out on the main 
vessels outside the heart or on the pericardium. The ventricles or atria are 
not directly interfered with so that cardiac function is not unduly disturbed. 
Examples include ligation of a patent ductus, excision of coarctation, 
systemic-pulmonary anastomoses, resection of aneurysms, pericardectomy 
and certain operations for ischaemic heart disease. 

(2) Closed Intracardiac Operations. — These are blind intracardiac 
procedures performed by instrument or finger and controlled by touch. 
Access is obtained to the interior of the heart through either the ventricular 
or atrial walls or through the base of one of the great vessels. Cardiac action 
is interfered with to some extent so that irregularity of heart action is liable 
to be encountered. These operations are mainly designed for the relief of 
stenosis of the pulmonary, mitral or aortic valves. 

(3) Open Cardiac Operations. — The desire of every surgeon is to 
operate with safety under direct vision on the open and motionless heart. 
The following procedures have come near to achieving this goal : 

( a ) Extra-corporeal Circulation. — Several clinically proven heart-lung 
machines are now in regular use. Basically each consists of a pump and an 

oxygenator. Blood is withdrawn from the 
vena: cavae, passed through the oxygenator 
and returned into the arterial circulation 
through the femoral artery (fig. 885). The 
blood is thus diverted completely from the 
heart and lungs but a good supply of well 
oxygenated blood is made available to the 
vital organs. These machines provide the 
surgeon with longer periods for intracar- 
diac surgery than is available with hypo- 
thermia. By the use of an extra-corporeal 
circulation more complicated cardiac ano- 
malies can be corrected and such condi- 
tions as ventricular septal defects, Fallot’s tetralogy (p. 697) and valvular 
incompetence are being so treated. 

(f>) Hypothermia . — By cooling the body to 29 to 30 J C. the basic oxygen require- 
ment of vital organs is so reduced that they can withstand periods of up to ten minutes 
of complete circulatory arrest without suffering irreparable damage. This time is 
sufficient to enable the surgeon to correct straightforward conditions such as atrial 
septal defects and pulmonary valve stenosis, but the technique is used less frequently 
as the efficiency and ease of operation of heart-lung machines increase. 

The desired temperature is obtained either by cooling the whole body (surface 
cooling) by immersion in cold water or by cooled blankets; alternatively the blood 
alone can be cooled (veno-venous cooling) by cannulation of both vena: cavae, remov- 
ing blood from the superior cava, passing it through a cooling chamber and returning 
it to the inferior cava. 

(c) Deep Hypothermia . — It is possible by cannulating each side of the heart 
separately to reduce the body temperature to io° C. or lower. The hean 
fibrillates at about 25 0 C., but the circulation is maintained by separate pump 
in each circuit until the desired temperature is reached. The patient’s ow > 



Fig. 885. — Orthodox cannulation 
for heart lung machine. 
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lungs are used for oxygenating the blood. At these low temperatures the 
circulation can be safely stopped for forty-five to sixty minutes. 

(d) Left Heart By-Pass . — Left atrio-femoral or left heart by-pass is a 
useful technique which facilitates operations on the thoracic aorta. The left 
atrium is cannulated and blood diverted with a pump into the femoral artery 
(fig. 886). The aorta can now be cross- 
clamped and the left ventricle continues to 1 L 

supply the head and upper extremities with 
blood whilst the by-pass caters for the lower / a 

limbs and abdominal viscera. no«,„« i* / / 1 \' ) \ \\ 


Monitor If) , 
K radiul / 
artery Jf 


THE PERICARDIUM 


Aspiration of the Pericardium. — The / / \ \ y 

pericardium should be explored with a •, / /\ \. 1 

short-bevelled needle introduced alongside / ' X ^ 

the xiphoid process in an upward and back- l-'io. 886.— I. eft heart by-pass, 

ward direction with the needle at an angle 

of 45 degrees to the skin. This site has the following advantages : 

(a) It does not transgress the pleura. 

(i b ) It is more likely to encounter fluid which frequently gravitates between 
the diaphragm and the heart. 

(c) It is less likely to damage the coronary vessels. 

Cardiac Tamponade. — A rapid accumulation of fluid in the pericardial 
sac will compress the heart and prevent diastolic filling ; this results in an 
increase of the venous pressure and a reduction of the cardiac output. 
Occurring rapidly (e.g. after injuries or cardiac surgery), it produces a shock- 
like state and if not relieved may prove fatal. The cardiac dullness and 
silhouette are enlarged and the heart sounds weak; the jugular venous pressure 
is raised and the pulse may be paradoxical (weaker on inspiration). Immed- 
iate relief can be obtained by aspiration but, if symptoms recur, pericardial 
exploration will be required. 


Acute Pericarditis. — Purulent pericarditis is now a rare complication of septi- 
cemia, pyaemia, pneumonia or empyema. Signs and symptoms may be vague, con- 
sisting of fever, tachycardia or retrosternal pain. A friction rub may be heard and 
felt. X-rays may show a large pear-shaped cardiac outline, whilst the electrocardio- 
graph shows a characteristic elevation of the S-T segment. The pericardium should 
be aspirated and suitable antibiotics injected. Drainage of the pericardium is re- 
quired if aspirations prove ineffective in controlling the infccion. 

Chronic Pericarditis (Constrictive Pericarditis ; Pick’s Disease). — In 
this condition there is marked thickening* fibrosis and calcification of the 
pericardium which confines the heart in a rigid inelastic casing preventing 
- from filling in diastole and emptying in systole. The majority of cases 
* re a sequel to a tuberculous pericarditis, but occasional cases follow 
I urulent pericarditis or a traumatic hsemopericardium. 

Hcemodynamics. — Decreased diastolic filling leads to an accumulation of blood on 
> e venous side. The jugular veins are engorged* pleural effusions may occur* the 
’ 'er is enlarged, and ascites and oedema of the ankles may appear. On the arterial 

‘ Pick, 1867-1926, Professor of Laryngology* Prague. 
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side, the blood pressure is low with a small pulse volume due to a reduced cardiac 
output. Fluoroscopy shows decreased or absent cardiac pulsation and pericardial 

calcification is commonly seen (fig. 887). 

Treatment . — Surgical removal of the 
constricting pericardium is the only 
effective treatment ; this will allow the 
heart to fill and empty normally. 

The patient should be prepared by salt 
and water restriction, diuretics, acupunc- 
ture, Southey’s tubes and aspiration ot 
pleural or ascitic fluid. At operation 
(pericardectomy) it is essential to remove 
the thickened pericardium from the ven- 
tricles, but thickened or calcified plaques 
covering the atria or venae cavae should also 
be removed (Holman). 

Fig. 887. — A calcified pericardium. CONGENITAL HEART DISEASE 

Approximately six babies in every 
thousand live births have a congenital cardiac abnormality. Many are severe 
and complicated so that survival beyond a few weeks or months is unlikely. 
Of those who do survive infancy, the expectation of life is often markedly 
reduced so that surgical correction is desirable wherever possible. 

The lesions are divided into those associated with a normal arterial oxygen 
saturation (acyanotic group) and those with reduced saturation (cyanotic 
group). 

Acyanotic Congenital Heart Disease 

I. PATENT DUCTUS ARTERIOSUS 

This is one of the commonest abnormalities, accounting for 15 per cent, 
of all types. It may occur as an isolated condition (simple patent ductus) 
or as part of a more complex abnormality (complicated patent ductus). The 
mechanism of normal closure of the ductus and the causes of patency are not 
fully understood. 

Haemodynamics — The ductus connects the left pulmonary artery with 
the aorta just distal to the origin of the left subclavian artery. As the 
pressure is higher in the aorta than in the pulmonary artery, blood 
will flow from the former into the latter vessel. As much as 10 to 20 
litres of blood per minute, representing two to four times the normal 
cardiac output, can flow through a patent ductus. On the systemic 
side, the systolic blood pressure rises and the diastolic pressure falls, 
producing a water-hammer or collapsing pulse. The amount of blood 
in the lungs is markedly increased and the pulmonary vessels are dilated 
(pulmonary plethora) and their pulsation increased (hilar dance). The 
additional circulation of blood through the lungs and the left side of the heart 
results in left ventricular hypertrophy. 

Clinical Features. — Many cases are only discovered on routine examina- 
tion in childhood, but a minority give rise to cardiac failure during the fir^t 

Reginald Southey , 1835-1899. Physician, St. Bartholomew's Hospital , London. 

Emile Frederic Holman , Contemporary. Professor of Surgery Emeritus , Stanford University School of Medtcv e, 

Palo Alto , Calif or nia, U.S.A . 
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year. Soon after birth, when the pressures in the p ulm onary and systemic 
circuits are nearly equal, only a systolic murmur is audible and diagnosis is 
difficult. As the child grows, the difference between pressures increases 
and the typical continuous machinery murmur develops; this is best heard 
in the second and third spaces to the left of the sternum. Breathlessness on 
exertion and retardation of growth may be present in childhood, but symp- 
toms are often absent until complications ensue. Fluoroscopy shows enlarge- 
ment of the left ventricle with markedly enlarged pulsatile pulmonary arteries. 
The diagnosis is usually obvious from the presence of the continuous mur- 
mur, an increased pulse pressure with a water-hammer pulse, and the X-ray 
findings. Atypical cases should be investigated by, cardiac catheterisation. 

Complications. — (1) Cardiac Failure. — This is the most important 
complication and probably accounts for one-third <>f the deaths. Failure is 
preceded by progressive cardiac enlargement. 

(2) Bacterial Endocarditis. — Before the advent of antibiotics this was a 
frequent and fatal complication accounting for One-third of all deaths. 
Chemotherapy now permits control of the majority, but relapse is likely 
unless the ductus is ligated. 

Prognosis. — The outlook for a simple patent ductus is difficult to deter- 
mine. The disease is common in children and rare in adults. It is unlikely 
that a patent ductus ever closes spontaneously, and it must be assumed that 
some patients die from cardiac failure in early adult life. 

Treatment. — The results of surgical closure are so satisfactory and the 
mortality rate is at such a level (less than 2 per cent.) that ligation can be 
recommended in all cases. Recanalisation is rare. Division and suture is 
practised by Gross and others in order to reduce the risks of recanalisation, 
but is probably only necessary for the short wide ductus which cannot be 
safely ligated. 

The operation is carried out through a left-sided postero-lateral incision through 
the fourth space. The mediastinal pleura is incised over the aortic arch and the 
vagus nerve and its recurrent branch are retracted posteriorly. The areolar tissue is 
removed from the surface of the ductus and the latter gently mobilised by blunt 
dissection. Occlusion is achieved by using two stout non-absorbable ligatures 
placed at either end of the ductus with a transfixion ligature between (Blalock). 

II. COARCTATION OF AORTA 

Narrowing of the aorta may occur at any site, but, in the vast majority of 
cases, the stenosis lies immediately beyond the origin of the left subclavian 
artery in close relationship to the ductus or ligamentum arteriosum. The 
lesion accounts for 6 per cent, of all congenital cardiac anomalies. 

Two main types are described according to the relationship of the ductus to the 
coarctation : 

(1) Post-ductal Type. Adult Coarctation. — Sixty per cent, of all cases are 
of this type. The ductus is patent in a minority and enters the aorta above the 

oarctation. The stenosis is abrupt with an internal lumen of i to 2 mm. Externally 
s he aorta shows a characteristic indentation. 

(2) Pre-ductal Type. Infantile Coarctation.— Here a patent duct enters the 

orta below the coarctation. Unoxygenated blood may pass from th e p ulmonary 

tery into the aorta and thence to the lower trunk and extremities. These areas 
ri c cyanosed, whilst the head, neck and upper extremities are pink (differential 

jwt Eduard Orou, Contemporary. Ladd Professor of Children’s Surgery, Harvard University Medical School 
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cyanosis). The stenosed aortic segment may be long and include one or more of 
the great vessels. Forty per cent, of patients have other cardiac lesions. The 
mortality in the first year of life is considerable. 

Clinical Features. — The obstruction results in hypertension above and 
hypotension below the constriction with collateral vessels linking the two 
areas. Symptoms can be divided into three groups : 

(1) Those of hypertension above the block ; headaches, irritability, ex- 
cessive heart action, throbbing and pulsation in head and neck. 

(2) Those due to hypotension below the block; cold legs and inter- 
mittent claudication. 

(3) Complications secondary to hypertension ; left ventricular failure, 
intracranial haemorrhage, rupture of the aorta. 

Characteristically there is marked pulsation of the carotid and subclavian 
arteries with evidence of a left ventricular enlargement. Systolic murmurs 
are frequently audible over the praecordium and elsewhere over the thorax, 
due usually to the collateral vessels, although sometimes caused by associated 
aortic valve disease. Blood pressure in the arms is considerably elevated. 
Collateral vessels can be seen and felt over the thorax, particularly in the 
scapular region. Femoral, dorsalis pedis and posterior tibial pulses may 
be absent or weak. The femoral pulse, if present, is delayed when com- 
pared with the radial. Oscillometry reveals defective pulsation in the lower 
limbs. X-rays show evidence of left ventricular enlargement, a prominent 
ascending aorta and an absent or abnormal aortic knuckle (fig. 888). 


I 



aorta showing a prominent Fig. 889. — Coarctation of aorta. Aorto- 

ascending aorta, double aortic gram showing the stenosis and the marked 
knuckle and rib notching. collateral vessels. 


Notching of the ribs due to large tortuous intercostal vessels is seen in 
adults but rarely in children. 

Investigations. — Venous angiocardiography or retrograde aortography 
(fig. 889) are employed to demonstrate the actual site and type of th • 
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coarctation, but these investigations are by no means essential pre-operatively 
if an aortic graft is available at the time of operation. 

Prognosis. — The condition is a serious one and it is estimated that very 
few patients survive beyond the age of forty-five years ; the majority die 
from the effects of hypertension. 

Treatment. — Both Crafoord and Gross independently in 1945 demon- 
strated that the stenosis could be excised and an end-to-end anastomosis 
safely performed. The operation is now a well-accepted one and the 
mortality should not be above 10 per cent. In the majority, excision with 
an end-to-end anastomosis is possible. Occasionally a graft is required to 
bridge a wide defect in cases with a long hypoplastic segment or with a post- 
stenotic aneurysm. Aortic homografts were originally employed but they 
calcify and narrow with age and have been superseded by grafts of crimped 
Teflon or Dacron (p. 127). All children and young adults should be 
operated upon. The results in children are excellent with the blood pressure 
usually returning to normal. 

In adults the blood pressure 
rarely falls to normal levels 
but the reduction is never- 
theless important ; symptoms 
are relieved and the risks of 
serious or fatal complications 
reduced. 

The operation is carried out 
through a left postero-lateral inci- 
sion through the fourth intercostal Fig * 890.— Coarctation of aorta. The mobilised 
space. The large anastomotic ves- aorta is clamped prior to excision and anastomosis. 

sels in the chest wall are ligated. 

The aorta is mobilised widely both above and below the constriction, great care being 
taken not to injure the large thin-walled intercostal and mediastinal vessels arising 
from the distal segment. The ligamentum arteriosum is divided : the aorta is 
damped above and below the constriction and the latter excised (fig. 890). An 
end-to-end anastomosis is performed using eversion sutures of fine (000) silk. The 
clamps should be released slowly and any leak from the suture-line controlled by 
pressure. 

Results of the Operation. — The over-all mortality rate for all cases is 
under 10 per cent., but in children it is considerably lower. A normal 
blood pressure in both upper and lower limbs is usual in children ; in 
adults some elevation in blood pressure usually persists, but the pressure in 
the lower limbs often rises above that in the upper limbs and the femoral 
pulse is no longer delayed. Relief of symptoms is the rule. 

III. PURE PULMONARY STENOSIS 

The stenosis is usually at the valve but occasionally the subvalvar or infundibular 
"egion is the site of the obstruction. In the valvar type the cusps are fused to 
orm a dome with a central orifice of 0*5 to 1 cm. diameter. The pressure m the 
pulmonary artery is low, whilst that in the right ventricle is considerably raised. 
The stenosis gives rise to a coarse systolic murmur and harsh thrill, maximal m me 
' econd and third left intercostal spaces. The right ventricle is enlarged arid act *Y c * 
‘"here is no intracardiac shunt so that cyanosis does not develop. 1 he ernet 
vmptom is dyspnoea on exertion due to insufficient blood reaching the lungs. A- 

larence Crafoord, Contemporary, Professor Emeritus of Thoracic Surgery , Karolinska Institut, Stockholm, 
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rays show enlargement of the right ventricle and of the main pulmonary artery (post- 
stenotic dilatation). The obstruction can be relieved by closed pulmonary valvotomy 
(Brock). The valve is approached through the right ventricle and incised with 
valvotomes and dilated. Pressures should be taken before and after valvotomy to 
ensure that relief has been adequate. More accurate correction of the deformity 
is possible by open operations with extracorporeal circulation. Mild cases without 
symptoms or evidence of right ventricular strain rarely require operation, but severer 
ones should be subjected to valvotomy owing to the risk of cardiac failure, which is. 
especially common during and after adolescence. 

IV. ATRIAL SEPTAL DEFECT 

Defects of the septum between the atria account for 7 per cent, of con- 
genital cardiac anomalies; they allow blood to flow from the left to the right 
atrium (L-R shunt) so that the right side of the heart and lungs are over- 
filled whilst the left side receives less blood than usual. Although the 
deformity may cause little disability during childhood and early adult life, 
it is a serious condition with an average expectation of life in the untreated 
patient of thirty-five years. 

Signs are due to over-filling and over-activity of the right side of the heart 
and lungs. The right ventricle is palpably enlarged and active. The 
pulmonary arteries are dilated and actively pulsatile (hilar dance) and in- 
creased flow produces a pulmonary systolic murmur. The second heart 
sound is widely split due to bundle branch block. The E.C.G. shows right 
bundle branch block and right ventricular hypertrophy. 

Closure of the defect is readily performed by direct suture under vision 
with the aid of hypothermia or extracorporeal circulation. 

V. VENTRICULAR SEPTAL DEFECT 

Isolated defects of the ventricular septum are one of the commonest con- 
genital lesions (22 per cent.). In addition, they occur frequently as part of 
certain complex anomalies (Fallot’s tetralogy, transposition, etc.). 

The defect is usually 1 to 3 cm. in diameter, most often situated in the 
fibrous part of the septum close to the aortic and tricuspid valves. 

The defect allows the passage of blood from the left to the right ventricle 
resulting in over-filling of the right heart. 

The lesion is a serious one, over 50 per cent, of patients dying during 
the first few months of life. 

The defect can be repaired with the aid of an extracorporeal circulation 
or deep hypothermia using either direct sutures or inserting a patch of Teflon 
or pericardium. 

The operative mortality is 10 per cent., and the most serious complications 
are due to the production of complete heart block or incomplete closure of 
the defect. 

Cyanotic Congenital Heart Disease 

The cyanotic heart lesions include a number of different abnormalities, 
the commonest of which is Fallot’s tetralogy (fig. 891). The abnormalities 
are multiple and complex and often difficult to determine accurately, 
but all have central cyanosis due to an intracardiac shunt from the right t» 
the left side. From the surgical point of view the state of the pulmonary cir- 
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culation is by far the 
most important con- 
sideration. If this is 
defective (pulmonary 
ischaemia), then surgi- 
cal means can be 
taken to improve it and 
thereby increase exercise 
tolerance and decrease 
cyanosis. If, however, 
the lungs are overfilled 
(pulmonary plethora), 
or the pressure consider- 
ably raised (pulmonary 
hypertension) it may be 
difficult or impossible to 
carry out a corrective 
procedure with safety. 

The exact type of sur- 
gical procedure will depend on obtaining accurate anatomical details of the 
abnormality by angiocardiography and cardiac catheterisation. 

Fallot’s Tetralogy 

This is the commonest of the cyanotic conditions and accounts for about 
10 per cent, of all cases of congenital heart disease. 

The tetrad originally described by Fallot in 1888 consists of (1) stenosis of 
the pulmonary tract ; (2) a ventricular septal defect ; (3) an aorta which straddles 
the ventricular defect and over-rides both ventricles and (4) right ventricular 
hypertrophy. 

The patient is usually undersized and mentally retarded, with central 
cyanosis and finger clubbing. The heart is small and quiet and there is a 
systolic murmur and thrill in the pulmonary area. All degrees of severity 
are encountered from those who are only cyanosed with exercise, to others 
who are deeply and permanently cyanosed in whom the arterial oxygen satu- 
ration rarely rises above 60 per cent. The mortality in infancy in this latter 
group is considerable, but those of less severity may survive into adult life. 

All patients require careful investigation with cardiac catheterisation, 
angiocardiography and dye studies to provide accurate anatomical details of 
the lesion and indicate the most favourable type of operation. 

The surgical management of patients with Fallot’s tetralogy can be con- 
sidered under three main headings — anastomotic procedures, closed direct 
operations on the pulmonary valve and infundibulum and open complete 
corrective procedures. The choice of operation is often difficult; there is 
much to be said in favour of the complete corrective procedures, and these are 
ndicated for the less severe examples of the condition in children over the age 
f five years. In severe cases and young children the risks of the complete 

ntnnt-Lomt Arthur Fallot, 18S0-191I. Pro/tuor of Mtdiciru, Maruillet. 



Fig. 891. — Haemodynamics- of Fallot’s tetralogy before 
and after Blalock’s operation. Note the ventricular septal 
defect, the over-riding aorta, pulmonary stenosis and right 
ventricular hypertrophy which make up the tetralogy (cf. 
fig. 884). 
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operation are at present high and either an anastomotic or closed operation is 
preferred initially to be followed after an interval of one or two years by the 
complete corrective operation. 

(1) Anastomotic Procedures. — These aim at increasing the blood flow to 
the lungs by creating a shunt between the aorta or one of its branches and the 
pulmonary artery. The Blalock operation is the most popular and consists 
of an anastomosis between the left subclavian artery and the left pulmonary 
artery. 

A left posterolateral thoracotomy through the fourth space gives good access. The 
left pulmonary artery is mobilised and doubly clamped as it lies in the lung hilum. 
The left subclavian artery is fully mobilised and divided near the first rib. The prox- 
imal end of the subclavian is then anastomosed to the upper border of the pulmonary 
artery with fine silk (fig. 892). A continuous thrill can be felt over the anastomosis 
on releasing the clamps. 

The Potts operation consists of a side-to-side anastomosis between the aorta and the 
left pulmonary artery. A specially designed Potts anastomosis clamp is used on the 
aorta so that a lumen is preserved in the latter during the operation to supply the lower 
half of the body with blood. The anastomotic opening should not exceed 4 mm. if 
pulmonary engorgement and heart failure are to be avoided. This operation is used 
mainly in infants and in those where the Blalock operation is impracticable for anato- 
mical reasons. 

(2) Direct Closed Operation. — This opera- 
tion has been largely developed by Brock and 
aims at relieving the obstruction in the right 
ventricular outflow tract and pulmonary valve 
by direct means. 

The heart is exposed by a left anterior thoracotomy 
Lhrough the bed of the fourth rib. The right ventricle 
is explored with a cannula capable of recording 
pressures. The obstruction is carefully assessed and 
relieved by valvulotomes, expanding dilators and 
punch forceps. This procedure is now recom- 
mended by Brock as a preliminary to complete open 
correction with the second stage performed two years 
after the first. 

pulmonary anastomosis (Blalock) (3) Complete Open Correction.— This is 

now a practicable procedure with the aid of a 
heart-lung machine or deep hypothermia. It has much to recommend it, but 
in the young child and the more severe examples of the condition the 
operative risks are at present too high. 

The operation is performed through a vertical sternum-splitting incision. The 
venae cavae are cannulated and the blood diverted through an artificial oxygenator and 
returned to the femoral artery. With the heart devoid of blood the right ventricle is 
opened, the ventricular defect is repaired by direct suture or with a patch, pulmonary 
valve stenosis is relieved and hypertrophied muscle beneath the valve excised. 

The operative mortality is 10-15 per cent, but the survivors should be 
completely cured with a normal circulation. 

ACQUIRED HEART DISEASE 

Inflammatory and degenerative changes are responsible for the majorit ’ 
of the acquired lesions of surgical interest although cardiac injuries an i 
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umours constitute a small but important group. Rheumatism has a pre- 
election for the aortic and mitral valves, syphilis for the aortic valve and 
■ortic wall, whilst degenerative lesions are frequent in the aortic valve, 
:oronary vessels and myocardium. 

Mitral Stenosis 

Mitral valvulitis is the commonest sequel of rheumatic carditis. The 
original attack of rheumatism may be so mild as to pass unnoticed. Only 
half the patients with mitral stenosis give a history of rheumatic fever or 
chorea. The condition affects women more frequently than men, and 
symptoms are commonest during the third and fourth decades. 

Pathology. — The cardiac manifestations of rheumatism are widespread with 
involvement of all three layers, but it is mainly the mitral arid aortic valve involvement 
which leads to later disturbances. The essential lesion is fie Aschoff nodule. These 
produce swelling and roughening of the valve cusps and fibrin is deposited on the 
roughened surfaces. Later organisation with fibrosis and Calcification may occur. As 
a result the valve leaflets become fused, thickened, rigid and immobile. All 
grades are encountered from simple 
fusion of the commissures and mild 
fibrosis (but with preservation of mo- 
bility) to grossly calcified, fixed and func- 
tionless valves. The valve orifice is oval 
or slit-like with an average opening of 
1 cm. in its long axis in those patients 
submitted for operation. 

Clinical Features. — These can 
be briefly considered here under 
four headings : 

(1) Those due to a low cardiac 
output : tiredness, shortness of breath 
on exertion, a small volume pulse 
and pale, cold extremities. 

(2) Those due to disturbances of 
the pulmonary circulation : exer- 
tional dyspnoea, pulmonary oedema, 
nocturnal dyspnoea or asthma, haem- 
optysis and bronchitis. 

(3) Those due to failure of the 
right ventricle : congestive heart failure with engorged veins, large liver, 
ascites and oedema. 

(4) Systemic embolism from clot dislodged from the left atrial appendage. 

In all cases a full cardiological examination and investigation are required, 

not only to confirm the diagnosis but to determine the presence or absence 
*>f other cardiological abnormalities (fig. 893). 

Indications for Operation. — Every case of mitral stenosis with symp- 
toms which are beginning to cause inconvenience should be carefully 

onsidered from the point of view of operation. 

The following factors will influence any decision regarding surgical treatment . 

(1) Active Carditis. — Any suggestion of active rheumatic carditis constitutes an 

- “twin Atchoff, 1866-1942. Profeuor oj Pathology, Freiburg. 



Fig. 893. — Mitral stenosis showing en- 
largement of the ‘ pulmonary bay ’ and the 
pulmonary arteries. 
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absolute, but perhaps temporary, contraindication to surgical treatment. Sucl 
evidence as fever, a raised E.S.R., unexplained tachycardia, unexplained recen 
cardiac enlargement, and a recent history of respiratory infection and joint pains al 
call for a postponement of operation. 

(2) Age. — The ideal age for operation lies between twenty and fifty ; belou 
twenty the chances of further rheumatic activity are appreciable, and surgery shoulc 
be delayed if practicable, but should never be withheld in severe cases. Over the 
age of fifty it is important to make sure that symptoms are due to mitral stenosis and 
not the result of myocardial ischaemia, hypertension, bronchitis and emphysema, etc 

(3) Other Valve Abnormalities. — Aortic stenosis, aortic incompetence, and 
mitral incompetence may be associated with mitral stenosis. They produce left 
ventricular hypertrophy which does not occur with uncomplicated mitral stenosis. 
Diagnosis and assessment in these cases with multiple valve lesions is sometimes 
extremely difficult and may require elaborate investigations. Where mitral stenosis 
is the dominant lesion, mitral valvotomy should be carried out, but if other valvular 
lesions are playing a significant part in the dynamics and symptomatology, mitral val- 
votomy may give disappointing results. 

(4) Mobility of the Mitral Valve. — Best results are obtained when the mitral 
valve is still mobile where, after valvotomy, reasonable restoration of function can be 
expected. A mobile valve is suggested by marked accentuation of the first sound ar 
the apex, and the presence of an opening snap. Rigidity is suggested by a poor first 
sound, the absence of an opening snap and calcification of the mitral valve. 

(5) Auricular Fibrillation. — The operative risks are slightly higher, and the 
post-operative results slightly inferior in cases with auricular fibrillation. This is 
probably merely an indication of more severe myocardial damage in these cases. 

(6) Embolism. — The majority of emboli are associated with auricular fibrillation ; 
they constitute a severe complication and account for a significant number of deaths 
in the medical series. Cerebral, aortic bifurcation and femoral emboli are both 
frequent and serious. Multiple emboli are common and the chances of further 
emboli increase steeply with each incident. In the majority of instances the clots 
develop in the left atrial appendage. Valvotomy is urgently indicated to relieve 
stagnation in the left atrium with the removal of the appendage at the same time. 

(7) Pregnancy. — Mitral valvotomy should always be considered in cases where 
symptoms of mitral stenosis are aggravated by pregnancy. Mild cases can usually 
be nursed through pregnancy without difficulty, though there are risks of pulmonary 
oedema and serious pulmonary haemorrhage even in these cases. More severe cases 
within the first three months of pregnancy can be treated by abortion or valvotomy, 
but after three months mitral valvotomy is preferable to termination of the pregnancy. 
After the seventh month of pregnancy, the chances of continuing to term are reason- 
able with rest, etc., and mitral valvotomy can be deferred until after delivery. Steri- 
lisation should never be considered until the possibility of relief by valvotomy has 
been fully explored. 

(8) Size of Heart. — The size of the heart, and particularly the size of the right 
ventricle, indicates the degree of strain thrown upon the heart and also the state of the 
myocardium. Operative risks in patients with large hearts are considerable, and 
even should a successful valvotomy be performed, subsequent improvement may be 
disappointing unless the myocardium is capable of considerable recovery. 

(9) Congestive Heart Failure. — Persistent congestive heart failure is an indica- 
tion that the heart has broken down completely and is unlikely to improve if a valvo- 
tomy is performed. The operative risks are high in this group. 

Treatment. — Careful pre-operative preparation, with a period of rest, 
fluid and salt restriction, diuretics and breathing exercises is necessary. 
All cases should be digitalised as there is a 30 per cent, risk of auricular 
fibrillation developing in the post-operative period in cases in normal rhythm. 
Bronchopulmonary infections should be relieved by antibiotics. Patients 
with a history of embolism and those with pulmonary hypertension should ho 
given anticoagulants (Dindevan) for several weeks before operation. Th~ 



THE HEART AND PERICARDIUM 7OI 

mticoagulants should be continued through the operation into the post- 
operative period. 

The operation is performed through an antero-lateral or lateral thoracotomy through 
.he fifth intercostal space. The pericardium is opened widely by an incision parallel 
with the phrenic nerve. If there is clot in the appendage or atrium, the great vessels 
arising from the aortic arch should be isolated so that they can be temporarily 
occluded during intracardiac manipulations to reduce the risks of a cerebral embolus. 
The appendage can be controlled with an auricular clamp or with a purse-string 
suture placed around its base controlled by a special tourniquet (Rumel). The index 
finger enters the atrium through an incision in the appendage. An attempt should 
be made to split both commissures fully with the index finger with the production of 
an orifice of 3 or more centimetres. Many surgeons prefer instrumental valvo- 
tomy with an expanding dilator (fig. 894) inserted through a stab incision near the 
apex of the left ventricle. The right index finger remains in the atrium to guide 
and control the dilator. The appendage is amputated at the completion of the opera- 
tion, the pericardium loosely closed and the chest drained^ 

All intracardiac manipulations should be carried out gently and carefully with 
adequate pauses between stages to allow the heart to recuperate. 

In the post-operative period the most troublesome: complications are : 

(1) Systemic embolism. 

(2) Suppurative bronchitis. 

(3) Cardiac failure. 

(4) Pulmonary embolism. 


All peripheral vessels should be palpated at the end of operation to exclude 
embolism. Occlusion of one of the major vessels should be treated by 
immediate embolectomy (p. 131) ; involvement of smaller vessels is treated 
by antispasmodics (papaverine, Priscol) and by keeping the affected part 
locally cool and pro- 
ducing reflex vaso- 
dilatation by warm- 
ing the rest of the 
body. The majority 
of emboli occur at 
the time of opera- 
tion ; late embolism 
is uncommon. 

Active breathing 
and coughing exer- 
cises are started ear- 
ly and full mobility 
in bed is encouraged. 

Bronchitis should be 
treated vigorously 
with postural cough- 
ing and antibiotics. 

A close watch is kept 

on the fluid balance; , 

i water retention occurs, if the venous pressure rises or if pulmonary ce ema 
1 i mm inent, a mercurial diuretic (mersalyl) should be given. 



Fig. 894. — Transventricular adjustable mitral valve dilator. 
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Troublesome tachycardia may develop and is usually a sign of under- 
digitalisation. Small repeated doses of digoxin intravenously will usualh 
control it. 

Results of Treatment. — The operative mortality in reasonable cases 
should not be above 5 per cent., representing the accidents and irreducible 
hazards of the operation (cerebral embolism, cardiac arrest, auricular tears). 
Good results are obtained in 75 per cent, of all cases. The majority of the 
poor results are due to the production of mitral incompetence. About 2 
per cent, of patients per annum develop signs of re-stenosis. A second 
valvotomy should be carried out in favourable cases. 

Mitral Regurgitation 

This may occur as an isolated lesion or more commonly in association with 
stenosis. A proportion complicate valvotomy for mitral stenosis and the 
remainder are developmental in origin. 

The lesion impedes the forward flow of blood from the left ventricle leading 
to left ventricular hypertrophy and pulmonary venous congestion. 

Repair of the leaking valve with pericardium is sometimes possible pro- 
vided the cusps are not severely damaged. Competence can be restored in a 
dilated valve by annular plication (Wooler). In the majority of cases, how- 
ever, the valve is grossly diseased and excision with replacement with an 
artificial ball valve (Starr) offers the only hope of success. 

Aortic Valve Disease 

The aortic valve may be affected by developmental, inflammatory or de- 
generative processes, resulting in stenosis, incompetence or combined lesions. 

Aortic Stenosis. — The obstruction impedes the forward flow of blood from 
the left ventricle producing angina, syncope and effort dyspnoea. The left 
ventricle is hypertrophied and a coarse systolic murmur and thrill are dis- 
cernible in the aortic area. The arterial pulse is slow-rising and sustained 
(anacrotic or plateau pulse) and the pulse pressure is small. 

The lesion is serious ; children are liable to sudden death and adults with 
symptoms have a life expectancy of only a few years. 

Surgery, with the aid of extracorporeal circulation, plays an important role 
in the management of the condition. Open valvotomy is the procedure of 
choice; congenitally fused cusps can be accurately divided whilst calcified and 
fibrotic valves can be mobilised and decalcified. Valve replacement will be 
required for grossly destroyed or heavily calcified valves. Artificial valves are 
prepared from woven Teflon (McGoon), or Teflon impregnated with silastic 
rubber (Hufnagel). The most efficient artificial valve, however, is the ball 
valve designed by Starr (fig. 895). Reconstruction of the valve by fascia lata 
(Senning) and replacement by preserved aortic valve homografts (D. Ross and 
Barrett-Boyes) is proving an increasingly popular alternative to artificial valve 
replacement. Closed valvotomy with mechanical dilators is occasionally in- 
dicated for the seriously ill individual or for those patients with combined 
aortic and mitral stenosis of rheumatic origin. 

Geoffrey Hubert Wooler , Contemporary. Honorary Thoracic Surgeon, General Infirmary, Leeds . 
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Aortic Incompetence. — A leaking aortic valve produces considerable left 
entricular dilatation in addition to hypertrophy. 

. hose of aortic stenosis. In addition to an aortic 
.ystolic murmur, a diastolic murmur is audible 
along the left sternal edge. The pulse is charac- 
teristically quick rising (Corrigan or water ham- 
mer) with a high systolic and low diastolic 
pressure resulting in a large pulse pressure. 

Isolated cases are capable of correction by suture 
(tears) or patching (perforations), but the majority 
are best treated by excision and replacement. 

Cardiac Tumours 

Tumours of the heart are relatively uncom- 
mon ; they may occur in the ventricle or atrium. 

The commonest is the myxoma of the atrium 
(80 per cent, of all tumours) and of these the 
majority (75 per cent.) occur in the left atrium. 

Left atrial myxomas simulate mitral stenosis; they obstruct the flow of 
blood through the left atrium producing pulmonary venous engorgement and 
hypertension. Systemic embolism and postural syncope are important 
symptoms. 

The condition simulates mitral stenosis but is distinguished from it by a 
shorter and more progressive history, evidence of toxicity (fever, raised 
E.S.R., anaemia) and disturbances of plasma proteins. 

The lesion can be demonstrated by angiography, and can be completely 
removed with the aid of an extracorporeal circulation. 

Disorders of Rhythm 

Heart block or complete atrio-ventricular dissociation may occur as a 
manifestation of certain congenital cardiac lesions, as a complication of isch- 
aemic heart disease or the result of surgical treatment of ventricular or allied 
defects. In all cases, the atrial impulse fails to reach and stimulate the ven- 
tricle owing to interference with the conduction of the Bundle of His. The 
ventricles beat independently at a rate of 25 to 50 per minute. 

The dangers of this situation are three-fold : 

(a) The slow rate impairs cardiac output and may lead to heart failure. 

( b ) A sudden slowing or cessation of the beat may produce syncope or death 
{ Stokes- Adams attacks). 

(c) A sudden change from sinus rhythm to heart block may produce 
syncope. 

Although the ventricular rate can sometimes be increased by sympathetic- 
< onic drugs, of which ephedrine and iso-propyl nor-adrenaline (iso-prenaline) 

■ e the most effective, the response to both drugs becomes less with 
1 'ntinued use. 

Artificial electrical pacemakers have been designed to stimulate the heart 

i '; Dominic John Corrigan , Bart., 1802-80. Dublin Physician. 

* Ihelm His.Junr, 1863-1934. German Physician. 

Uiam Stokes , 1804-78. Regius Professor of Medicine , Dublin. 

*'• bert Adams , 1791-187 5. Regius Professor of Surgery, Dublin. 


Symptoms are similar to 



ftG. 895. — Ball and socket 
aortic valve prosthesis. (Starr.) 
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at any desired rate. These can be wholly external using electrodes applied 
to the surface of the chest; wholly internal with a small implantable battery 
operated pacemaker (fig. 896), which is buried in the abdominal wall and 

connected to the myocardial surface by wire 
] electrodes, or combined internal and external. 
In the latter the apparatus is external and the 
heart is stimulated either by a catheter elec- 
trode passed along the external jugular vein 
into the right ventricle, or by wire electrodes 
attached to the surface of the ventricle. Arti- 
ficial pacemakers are designed to work for 
about three years but failure of the battery, 
leads or electrodes may occur at any time and 
demand earlier replacement. 

Cardiac Ischaemia 

There are two aspects of cardiac ischaemia 

Fig. 896. — Battery-operated im- which have a surgical bearing, viz the relief of 
piantable pacemaker. the pain of angina pectoris, and the improve- 

ment of the blood supply to the myocardium. 
Relief of Angina. — The afferent sympathetic fibres from the heart pass 
through the stellate and upper three or four thoracic ganglia on both sides. 
Interruption of these pathways relieves anginal pain in many instances. 

Alcohol injection of the stellate and upper thoracic ganglia has the attraction of 
being a simple procedure not normally classed as an operation* but it carries con- 
siderable risks. Not only is it difficult to inject the alcohol accurately, but it is easy 
to inject it into undesirable or dangerous places (lung, spinal canal, brachial plexus). 
It is not a method which can be generally recommended. 

Cervico-dorsal Sympathectomy. — This is performed through either a supra- 
clavicular or a posterior approach. The former operation is described on p. 140. 

The posterior approach is carried out with patient prone with arms hanging down. 
A paravertebral incision is made to expose the third rib, and a short segment is 
removed. The parietal pleura is mobilised from the apex to expose the dome and 
mediastinum. The sympathetic chain is readily identified and the stellate and upper 
four or five thoracic ganglia are resected. The operation is repeated on the opposite 
side without moving the patient. The pleural cavity should be drained if opened. 

Revascularisation of the Myocardium. — The coronary arteries and 
their branches are virtually end arteries with practically no communication 
between them. Occlusion of one artery or a branch usually results in infarc- 
tion of the cardiac muscle. An infarct not only weakens the ventricle but 
may act as an irritable focus with the production of ventricular fibrillation. 

Much experimental work has been carried out by Beck, O’Shaughnessy 
and others to overcome the inherent shortcomings of the coronary circulation 
and thereby improve the blood supply to the heart muscle but no universally 
satisfactory method has yet been developed. 

The procedures employed fall into three categories : 

(1) Those which aim at producing pericardial obliteration so that mediastinal 
vessels can pass through the adhesions into the myocardium. Abrasion of th-“ 

Claude Schaeffer Beck , Contemporary. Emeritus Professor of Cardiovascular Surgery y Western Reserve Universt " 
School of Medicine , Cleveland t Ohio. 

Laurence O f Shaughnessy, 1900-1940. Surgeon, London County Council Cardiovascular Clinic, London. Died fro > 
wounds during the evacuation from Dunkirk. 
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v’picardium and pericardium and powdering with asbestos or talc or painting with 
phenol or silver nitrate have all been employed. 

(2) Those which introduce an extracardiac source of blood to the myocardium ; 
jmentum, lung, muscle, and the internal mammary artery (Vineberg) fall into this 
category. 

(3) Direct operations on localised constrictions of the coronary arteries (Effler). 

Ventricular Aneurysm. — Myocardial infarcts may lead to such weaken- 
ing of the ventricular wall as to produce an aneurysm. The presence of 
the latter grossly impairs left ventricular function by paradoxical pulsation but 
in addition clots form frequently in the aneurysm and are a constant menace 
to life. 

Aneurysms can be safely treated with the aid of an extracorporeal circu- 
lation. The sac is excised and the defect closed with multiple mattress sut- 
ures and overlapping edges. 


SURGERY OF THE AORTA 

The surgery of the aorta has made considerable strides since the intro- 
duction of aortic grafts and the advent of hypothermia and methods of cardio- 
pulmonary by-pass. It is now possible to occlude the aorta with safety for 
reasonable periods, and to bridge considerable defects, so that the two chief 
deterrents to reconstructive aortic surgery have largely disappeared. 

Aortic Aneurysms. — Aortic aneurysms 
due to syphilis or degenerative changes may 
be fusiform, saccular (fig. 897) or dissecting. 

The diagnosis may be straightforward, but 
is often notoriously difficult, although 
angio-cardiography has provided a useful 
diagnostic procedure. 

Treatment of Aneurysms 

Insertion of Colt’s umbrella and Blake- 
more’s wire and wrapping of aneurysms in 
polythene has been entirely superseded as 
methods of treatment by more direct pro- 
cedures made possible by the use of heart- 
lung by-pass or left atrio-femoral by-pass. 

(pp. 690 and 691). 

(1) Excision and Repair . Aneurysmorrhaphy (Matas). — Applicable to 
smaller saccular aneurysms. Consists of excision of the sac with direct 
suture of the neck. Not applicable to fusiform aneurysm or saccular ancur- 
vsms with a wide neck (fig. 898). 

(2) Excision and Grafting. — This involves excision of the aneurysm and 
adjacent aorta and its replacement with a prosthesis (woven, crimped 
1 ^cron) (fig. 899). Heart-lung by-pass is required for aneurysms of the 
; scending aorta or aortic arch, but the simpler left atrio-femoral by-pass is all 
1 rat is required for aneurysms of the descending thoracic aorta. 

(3) Excision and Plastic Repair . — The aneurysm is excised and the aortic 



1 ‘ -J 

Fig. 897. — Saccular aneurysm of 
the ascending aorta. 


vineberg) Contemporary . Thoracic Surgeon , Royal Victoria Hospital , Montreal. 
Rffler, Contemporary. ThoracicJSurgeon.JSleveland Clinic, Cleveland, Unto. 


Vineberg, Contemporary. 

. Contemporary. Tnorac 

n rgc Herbert Colt, 1878 1957. Surgeon, Royal Infirmary , Aberdeen, 
thur Hendley Blakemore , Contemporary , Surgeon, Presbyterian Hospital, New York. 
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defect is repaired by an insert of woven Dacron (fig. 900). This method is 
applicable to saccular aneurysms of the aortic arch and avoids the elaborate 
anastomoses required for replacement of the arch. 

Dissecting Aneurysms 

Produced by a split in the intima and internal portion of the media, 
allowing blood to enter the media and extend both distally and proximally 



resulting in a double lumen aorta. The aneurysms may rupture externally 
or into the pericardium with fatal results, may undermine and dislodge the 
attachments of the aortic valve, producing aortic incompetence or occlude 
vital branches of the aorta (carotid, renal, etc.) with serious consequences. 
Dissection may be related to systemic hypertension or defective aortic wall as 
in Marfan’s disease. 

The lesion is a serious one with a high mortality within a few days of onset, 
but a minority survive for some years. In the early stages dissection may be 
limited by the use of hypotensive drugs. Operative treatment with excision 
of the point of entry and re-anastomosis offers some hope of limiting further 
dissection and allowing blood to clot in the entire lumen (fig. 901). Some 
form of by-pass circulation is necessary. 

Thrombosis of Aortic Bifurcation (Leriche Syndrome) (pp. 134 am 

136)- 
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Dysphagia Lusoria 1 (Vascular Rings).— Abnormal development of the 
aortic arch and its branches (e.g. double aortic arch, right subclavian arising 
from descending aorta) may result in obstruction of the trachea and oesophagus 
by vessels which surround them both in front and behind. The anomaly may 
pass unnoticed, but occasionally in children severe dyspnoea and stridor 
and dysphagia may develop and require urgent treatment. Occasionally 
symptoms only occur later in life due to enlargement of the vessels. 


Fig. 900. — Aneurysm of 
the aortic arch. Localised 
excision and plastic repair. 




1 



Fig. 901.— Dissecting 
aneurysm of the descending 
aorta. Excision of area of 
rupture and reconstitution of 
the aorta. The arrow in- 
dicates the site of the intimae 
tear. 


A barium swallow reveals a posterior indentation of the oesophagus by 
the abnormal vessel. If symptoms are severe, thoracotomy should be 
performed and the abnormal vessel divided or transposed. 


1 Lusus =* game, sport or jest. Condition originally described as * Lusus naturae * a jest 
or sport of nature. 
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CHAPTER 31 

THE OESOPHAGUS 


Upper *5“ striated muscle 
^ (Auerbach's and Meissner's 
plexus absent) 


Surgical Anatomy* — The oesophagus is a fibromuscular tube 25 cm. long occupy- 
ing the posterior mediastinum and extending from the cricopharyngeal sphincter to 

the cardia of the stomach; 3 cm. of this 
tube lies below the diaphragm. The mus- 
culature of the upper one-third is mainly 
striated, giving way to smooth muscle below. 
It is lined by squamous epithelium which is 
replaced by specialised epithelium at the 
level of the hiatus similar to gastric mucosa 
but without oxyntic and peptic cells (fig. 
902). This specialised mucosa lines the 
lower 3 cm. The parasympathetic nerve 
supply is mediated by the vagus through 
an extrinsic and intrinsic plexus. The in- 
trinsic plexus has no Meissner’s network 
which is present elsewhere through the 
alimentary canal, and Auerbach’s plexus is 
present only in the lower two-thirds. 

There are three physiological constrictions 
in this tube with distinct lesions at each 
level as shown in fig. 903. The figures 
15, 25 and 40 are very important to the 
cesophagoscopist. They represent the situ- 
ations of anatomical narrowing where diffi- 
culty may be experienced in the passage of instruments and where foreign bodies 
may be arrested. They are also the sites of election for innocent strictures and for 
carcinoma of the (esophagus. 



Lower smooth muscle 
y (Auerbach's plexus present 
but Meissners absent) 

Level of diaphragm 


Lined by squamous epithelium 

Lined by gastric type mucosa 
(without oxyntic or peptic cells) 


Fig. 902. — The anatomical structure of the 
oesophagus. 



COMMON 

L ESIONS 

OF OESOPHAGUS 

Neoplasms 

Strictures 

Arrest of 

foretqn 

bodies 

Miscellaneous 

carcinoma 

traumatic 

strictures. 

f.b. 

pharyngeal 
pouch , 
webs. 

carcinoma 

peptic or 

traumatic 

strictures, 

congenital 

stenosis. 

F.B. 

atresia^ traction 
diverticulum, 
dysphagia 
lusoria . 

carcinoma 

peptic 

strictures. 

F B. 

oesophagitis, 
(hiatus herniatior) 

achalasia , 
scleroderma . 


Fig. 903. — Common lesions at various levels of the oesophagus. 

(JR. Celestin, F.R.C.S., Bristol .) 

Physiology. — Swallowing is accomplished by two mechanisms, 1, oropharyngeal 
which is voluntary, and 2, oesophageal , which is involuntary. 

Georg Meissner, 1828-1906. Professor of Physiology , Gottingen , Germany . 

Leopold Auerbach , 1828-1897. Professor of Neuropathology, Breslau . 
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INVESTIGATION OF THE DISEASES OF THE (ESOPHAGUS 

The oesophagus being inaccessible the history is of special importance but the 
physical signs are of lesser value. 

Dysphagia is the term used to describe difficulty (not pain) in swallowing; there arc 
wo types — oropharyngeal and oesophageal. The type of dysphagia is important. It 
may be dysphagia for solids or fluids, intermittent or progressive, precise or vague in 
its appreciation. Pain may be present. Painful dysphagia is usually due to oeso- 
phagitis. Regurgitation — it is important to record the volume, contents, presence of 
blood or bile and the reaction to litmus. Loss of weight, aniemia, cachexia and change 
of voice arc also important symptoms. 

Radiography is a most valuable investigation. A straight film will show an opaque 
foreign body and the site of its arrest (figs. 908, 909). A barium swallow is essential : 
screening will show the motility and films, taken as necessary, will delineate size, 
distortion or the presence of a space-occupying lesion. Itis important to take a film 
with the patient in the prone head-down position to assess the degree of regurgitation. 

(Esophagoscopy is essential. Endotracheal anaesthesia with a short-acting 
relaxant permits of easy access. The key to safety lies in the correct position of the 
patient on the table. A sandbag is placed behind the third dorsal vertebra in the 
supine position. An assistant holds the head and controls its position during the 
various manoeuvres of the tube (fig. 904). Every stage mfcst be accomplished under 
direct vision — at no time must the instrument be passed blindly. 



(a) 


(*) 


(0 



Fig. 904. — (Esophagoscopy. ( a ) 

With the patient’s shoulders slightly 
raised and neck fully flexed, the 
ocsophagoscopc is guided by the 
endoscopist’s left hand over the 
dorsum of the tongue to the posterior 

pharyngeal wall, (b) The head is 

slightly extended and the instrument 
has been passed under vision behind 
the endotracheal tube. The tip of 
the instrument is now behind the 
cricoid cartilage and on levering the 
larynx forwards the crico-pharyngeal fold is seen, (c) As the 
head and neck are gradually extended the instrument is ad- 
vanccd under vision. The mid-thoracic oesophagus is now being inspected, (a) 1 he 
head and neck are now completely extended and the oesophagoscope has advanced 
until the 40-cm. mark is opposite the upper incisor teeth. At this level the cardia 
normally comes into view but in this case the oesophageal carcinoma ( e ) is seen. 

(Norman C. Tannery F.R.C.S , , London.) 


w 



M 


Adequate suction and a good light are very important. After cesophagoscopy the 
patient should have nothing to drink for twelve hours. If there is any fever °r P a * n 
vithin thirty-six hours of the procedure, massive doses of penicillin should be 
4ven. This will usually prevent the development of a retro-pharyngeal cellulitis or 
nediastinitis from a perforation (p. 712) which is a possible complication. 
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CONGENITAL ABNORMALITIES 

Common abnormalities are: 

1. Atresia with or without tracheo-oesophageal fistula. 

2. Stenosis. 

3. * Short ’ oesophagus with hiatus hernia. 

4. Congenital achalasia. 

5. Dysphagia lusoria. 

Congenital atresia of the oesophagus is usually associated with a 
tracheo-oesophageal fistula. Referring to fig. 905, it will be seen that in 
85 per cent, of cases it is the lower pouch that communicates with the 
trachea. 

It is highly important to be cognisant of this abnormality, because its 
recognition within forty-eight hours of birth, and subsequent surgical cor- 
rection, is the only hope of survival. 

Clinical Features. — The new-born babe regurgitates all its first, and 
every feed. Saliva pours, almost continuously, from its mouth. This is 
the sign of oesophageal atresia — to no other condition does this phenomenon 
appertain. Attacks of coughing 1 and cyanosis are prone to occur (stomach 



(a) 85 per cent. (b) 2 per cent. (c) 1 per cent. (d) 12 per cent. 


Fig. 905.— Congenital oesophageal atresia, (a) Lower pouch opening into the trachea. 
(b) Upper pouch opening into the trachea, (c) Both pouches opening into the trachea. 
(d) Both pouches ending blindly. Usually the mid-oesophagus is missing entirely. 

contents regurgitating into the trachea). The abdomen becomes distended 
(dilatation of the stomach), due to air swallowed from the tracheal fistula 
(fig. 905 (a)). 

Clinical Confirmation of the Diagnosis. — A No. 10 soft rubber catheter is 
introduced into the oesophagus through the nose. Should an obstruction be en- 
countered about 4 inches (10 cm.) from the nostril, the diagnosis is practically certain. 

Radiological Confirmation. — On no account should barium emulsion be given 
in these cases. Injection of 1 ml. of lipiodol down the catheter will demonstrate the 
obstruction. During this examination the supine position is advised, because in the 
rare event of the atresia belonging to categories ( 6 ) or (c), the medium is less likely 
to enter the trachea. In all cases the lipiodol should be aspirated after the radio- 
graph has been taken. Another radiographic finding of significance is air in the 
stomach and jejunum, which is indicative of a communication between the lower 
pouch and the trachea. 

Pre-operative Treatment. — Surgical intervention is urgent. Aspiration 
pneumonia is nearly always present and penicillin should be given. Every- 
thing by mouth is forbidden. 

1 In type (a) the patient coughs up frothy mucus, perhaps tinged with bile. 
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Operation.— The most satisfactory anaesthesia is a small dose of relaxant, together 
with gas and oxygen administered through an endotracheal tube. During the 
operation about 70 ml. of blood (not more) can be 
transfused with advantage. 

The best approach is through a right-sided thora- 
cotomy incision at the level of the fifth intercostal 
space (fig. 906). The azygos vein having been di- 
vided between ligatures, the upper segment of the 
oesophagus is located by a catheter within it, and 
freed gently from the surrounding structures. Hav- 
ing been separated from the trachea, the lower seg- 
ment is transected just sufficiently far from the 
abnormal communication to permit the opening in 
the trachea to be closed (fig. 907 a) without causing a subsequent stricture, 00000 silk 
on an eyeless round-bodied needle being used for these, ai|d all subsequent, sutures. 

An opening is made into the blind upper segment and an anas- 
tomosis carried out between this opening and the lower segment. 
After the first three or four interrupted sutures have been in- 
troduced through all layers posteriory (fig. 907 b), a catheter is 
introduced downwards into the sto&ach and upwards into the 
pharynx, where it is grasped and drawn out of the mouth by the 
anaesthetist. The presence of this catheter greatly facilitates 
the completion of the anastomosis (fig. 907 c). The stomach 
is emptied of air and the catheter is withdrawn through the 
mouth before closing the thorax. A drainage tube is inserted 
through an intercostal space and clipped prior to connecting it 
to a water-sealed bottle. Should leakage subsequently occur, 
gastrostomy is performed. 

When the case belongs to type (d), anastomosis of the two 
ends being impossible, gastrostomy and bringing the upper 
pouch out through an incision in the neck, and then opening 
it, is the best temporary expedient. If all goes well, reconstruc- 
tion of the oesophagus with a colon transplant can be under- 
taken at a later date. 

Post-operative Care. — A special nurse skilled in aspirat- 
ing the pharynx, and an oxygen tent-incubator are highly desirable. 

Prognosis .— Aspiration pneumonia with acid digestion of the lungs and infection 
superadded is exceedingly likely to supervene when there has been delay in making 
the diagnosis. Added to this there is a danger of post-operative leakage from the 
anastomosis into the pleural cavity, a disaster that is minimised by freeing the distal 
segment for a considerable distance and thus decreasing tension. These dual compli- 
cations result in a mortality approximating 40 per cent. 

(Esophageal Stenosis. — This is a congenital organic narrowing of the lumen of 
the oesophagus and is a cause of dysphagia. Commonly it occurs at the same site as 
atresia and is treated by dilatation. Those in the lower one-third are usually not 
congenital but due to such conditions as oesophagitis, ulceration or achalasia. 

Congenital Short (Esophagus (p. 715). 

Dysphagia Lusoria or (Esophageal Compression by an Abnormal Artery. — 

Exceptionally, the right subclavian artery arises as a branch of the arch of the aorta, 
and passes either behind or in front of the oesophagus to reach its destination. Another 
rare abnormality is a double arch of the aorta with the oesophagus and trachea sand- 
wiched between them. Pressure from such abnormal vessels is liable to produce 
dysphagia. Some cases are remediable by ligation and division of the abnormal 
artery (p. 707). 

FOREIGN BODIES IN THE (ESOPHAGUS 

All manner of swallowed foreign bodies have become arrested in the 
esophagus : coins, pins, and dentures (fig. 908) head the list. When the 
>bject contains radio-opaque material, an urgent X-ray examination is called 
or. The presence of a non-opaque foreign body in the oesophagus can 



Fig. 907. — Stages 
in the repair of a 
tracheo - oesophageal 
fistula. 



FiG f 906. — Thoracotomy for 
congenital oesophageal atresia. 
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often be confirmed by a barium swallow (fig. 909). Whenever possible the 
patient should be screened before cesophagoscopy is undertaken. 

The foreign body having been visualised (fig. 910), and, if necessary, 
manipulated into a favourable position, it is grasped with suitable forceps 
introduced through the oesophagoscope. The aesophagoscope, together with 




the forceps still grasping 
the foreign body, is then 
gently withdrawn. 


r 1 

L A 


Fig. 908. — False teeth im- Fig. 909. — Dam- Fig. 910. — A penny 

pacted in oesophagus. O' he son-stone outlined in the oesophagus as 

late Dr. James F. Brailsfor d by barium, indi- seen through an ceso- 

Birmingham .) cated by the arrow. phagoscope. 


INJURIES 

Perforation of the oesophagus can result from the inexpert use of an oesophagoscope 
or a gastroscope ; usually the beak of the instrument is thrust through the thin 
posterior wall of the pharynx just above the cricopharyngeal sphincter or the wall 
is crushed between the shaft of the instrument and a rigid, osteoarthritic cervical 
spine. Perforation just above an oesophageal stricture can occur from cesophago- 
scopy or bouginage. It also can result from removal of a piece of growth for biopsy, 
but probably the most frequent cause of perforation is a sharp foreign body plus 
instrumentation to remove it. 


Often the perforation goes unrecognised by the oesophagoscopist until general 
distress and great pain on swallowing saliva or fluid, and dyspnoea, become apparent. 
In such circumstances the possibility of a tear should be considered at once. An 
X-ray examination is essential ; if a perforation has occurred, this frequently discloses 
the presence of air in the mediastinum, the pleural cavity, or in the neck. In doubtful 

cases the radiograph should be repeated after 



the patient has swallowed a small quantity of 
lipiodol. When the wall of the oesophagus has 
been perforated, urgent operation under an- 
tibiotic cover is indicated. When the cervical 
oesophagus has been ruptured, an incision along 
the anterior border of the stemomastoid (usually 
the left), with lateral retraction of the carotid 
sheath, gives access to the site of perforation 
(fig. 91 1), which is closed in two layers. II 
the mid or lower oesophagus is involved, thora- 
cotomy must be performed. In non-malignant 
cases timely suture is usually followed by 
recovery. 


Fig. 91 1.— Exposure of a tear in When the symptoms are delayed, and radio- 


the cervical oesophagus. In this case graphy is negative, the perforation is in all 
there was surgical emphysema on probability a very small one. In this case 
the right side of the neck. massive s ntibiotic treatment with parenteral 

feeding is usually successful. 

Burns and scalds of the oesophagus from swallowing corrosive fluid, if not 
rapidly fatal, are often the precursor of a dense stricture. The surgeon’s aim should 
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be to minimise the contracture of the inevitable scar and this is best achieved by the 
use of hydrocortisone and antibiotics. As soon as the patient’s general condition 
permits, gastrostomy is performed. About a week later it is advisable to ascertain the 
extent of the damage by oesophagoscopy performed with great gentleness. 

It is wise to prohibit bouginage for at least three weeks. More than 70 per cent, 
are controlled by dilatation. The remainder should have resection of the stricture and 
colon replacement if necessary. The enormous improvement in the outcome of burns 
and scalds of the oesophagus is due chiefly to the introduction of antibiotics, cortisone, 
and to the development of oesophageal surgery. 

SPONTANEOUS RUPTURE OF THE (ESOPHAGUS 

iEtiology. — Instead of the cricopharyngeus relaxing, as is usual during vomiting, 
it contracts. The pharyngeal and pyloric sphincters being closed, the pressure 
within the oesophagus rises so steeply that the organ bursts, at its weakest point. The 
condition is similar to the linear tears of the cardia in the Mallory- Weiss syndrome 
(p. 754). 

Pathology* — The necropsy findings 1 are remarkably constant. There is a longitu- 
dinal tear 1 to 4 cm. in length in the posterior wall of thrf extreme lower end of the 
oesophagus, nearly always on the left side. Following perforation, the mediastinum 
becomes filled with air and gastric contents. Usually about six hours later the 
pleural membrane gives way, and air and gastric contents gush into the pleural cavity. 

Clinical features are also remarkably constant. Following a meal, vomiting 
occurs. During vomiting, agonising pain is experienced in the thorax, followed by 
dyspnoea. Board-like rigidity similar to that accompanying perforation of a gastric 
or duodenal ulcer is often present. Soon surgical emphysema appears in the supra- 
sternal notch ; it spreads up and around the neck. Crepitus is often detected here 
within one hour after rupture. Hyper- resonance and absence of breath-sounds 
over one lung indicate a pneumothorax. The pain is so intense that even morphine 
fails to relieve it. 

Radiography. — In very early cases no abnormality is demonstrated ; after a few 
hours mediastinal emphysema is seen ; in later cases a hydro-pneumothorax is 
present. 

Paracentesis Thoracis. — Several hours after the perforation, when the extra- 
vasated fluid in the mediastinum has ruptured into the pleural cavity, if a hollow needle 
is inserted into the chest, air and liquid vomitus, acid in reaction, are withdrawn. 

Treatment. — Recovery has followed immediate thoracotomy, opening widely the 
mediastinum, suture of the perforation, and closure of the thorax with drainage. 
Supportive fluid therapy must be given before, during, and after the operation. 

(ESOPHAGEAL DIVERTICULUM 

Pulsion diverticulum is rare, and occurs where a blood vessel enters the (eso- 
phagus. They are small and the majority are associated with neuro-muscular inco- 
ordination which is the cause of occasional dysphagia. 

(ESOPHAGEAL VARICES 

The lower end of the oesophagus is one of the principal regions where the portal 
and systemic venous systems anastomose. Dilatation of these anastomotic channels 
occurs in portal hypertension (p. 808) and is a cause of haematemesis. The 
treatment of oesophageal varices is considered on p. 810. 

PARALYSIS 

The passage of food along the gullet is dependent entirely upon involuntary 
muscular peristalsis. When the neuromuscular mechanism of deglutition is para- 
lysed, as occurs occasionally, notably as a complication of tetanus or diphtheria, 
ingested material is regurgitated. In established cases the difficulty must be over- 
come by feeding through a stomach tube. 

1 Spontaneous rupture of the oesophagus has been found at necropsy in cases of severe 
head injury and other cerebral lesions, doubtless due to vomiting and retching. 
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(ESOPHAGITIS 

This may be acute — following bums or scalds, infective (spreading from 
the pharynx), or peptic, sometimes from the trauma of an indwelling stomach 
tube; or chronic — the most important cause is reflux, either of acid or 
alkaline juices; the latter following oesophago-duodenostomy or cesophago- 
jejunostomy without a Roux-en-y loop. 

JEtio-PathoIogy. — The changes are maximal at the lower end of the oesophagus. 
Essentially there is loss of epithelium with replacement by bleeding granulation tissue. 
Although the symptoms are experienced by day the damage is done by night when the 
recumbent position allows the peptic juices to flow into the oesophagus. As soon as 
inflammation of the epithelium occurs, there is vagal hyperactivity so that the longi- 
tudinal muscle contracts and draws the cardia more and more up into the thorax and 
also hyperacidity is increased. Thus a vicious circle of oesophagitis — longitudinal 
muscle spasm — upward displacement of the cardia — increased regurgitation ensues. 
It is likely that the reflux oesophagitis so often encountered during pregnancy is due 
to a temporary sliding hiatus hernia resulting from increased intra-abdominal pres- 
sure; after delivery the hernia usually reduces itself, but it sometimes recurs apart 
from pregnancy later in life. 

(Esophagoscopy. — The mucous membrane of the lower end of the 
oesophagus is velvety, scarlet, and bleeds readily. Additional white areas of 
desquamating epithelium may also be seen in the inflamed area. Later one 

Normal mucosa 


LaucoplakJa 



or more ulcers are present (fig. 912) and progressive cicatrisation with nar- 
rowing of the terminal part of the oesophagus occurs. 

Clinical Features.— Reflux oesophagitis is the commonest affection of the 
oesophagus, but its manifestations are not always clear-cut. 

Pain . — In the majority, pain is the presenting symptom. At first, it is 
retrosternal and later may radiate between the shoulder blades, down either 
arm or up the side of the neck to the ear. This referred pain may simulate 
angina and is an expression of the sympathetic innervation. It tends to 
occur when the patient lies down to sleep and keeps him awake (in contra- 
distinction to the pain of duodenal ulcer which wakes the patient from a sound 
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sleep at about 2 a.m.). It is relieved by sitting upright and sometimes by 
taking alkalis. 

Heartburn with regurgitation of bitter fluid is very common. 

Dysphagia . — A complaint that food sticks in the region of the lower 
oesophagus is a fairly frequent symptom of oesophagitis. It occurs long before 
any stenosis has developed, and is probably an indication of oedema and 
spasm. Later, dysphagia is constant and becomes progressively worse as the 
stenosis develops. 

Occult blood is present in the stools in a large percentage of cases. 

Secondary amentia is not uncommon. The oesophagitis may only be un- 
covered when a routine search is made for the cause ©f such anaemia. 

Diagnosis. — A barium swallow X-ray of the oesophagu# reveals no characteristic 
sign until stenosis commences. CEsophagoscopy is essential in order to make the 
diagnosis. The treatment is that of the cause, notably that of hiatus hernia (p. 717). 


HIATUS HERNIA 

^Sliding or aesophago-gastric 85% 
types- Tolling or paraoesophageal 10% 

-Mixed or transitional 5% 

Ninety-eight per cent, of diaphragmatic hemiae (p. 682) occur 
through the oesophageal hiatus. Sir Astley Cooper was the first to insist that 
oesophageal hiatus hernia was acquired, and not congenital. While probably 
this is true in the majority of cases, the fact is that it may occur in early 
infancy, and rapidly proceed to stricture and oesophageal shortening, a 
condition erroneously described as ‘ congenital short oesophagus’. 

Sliding Hiatus Hernia 

Anatomy of Cardiac Sphincter. — There is undoubtedly a functional instrinsic 
sphincter-like mechanism at the cardia although it cannot be demonstrated anatomic- 
ally. This is expressed as a zone of high intra-luminal pressure which prevents 



Fig. 913. — The valvu- 
lar mechanism of the 
cardia. ( After W. S . Lyons.) 



Fig. 914. — The right crus forms 
the entire musculotendinous dia- 
phragmatic ring around the 
(SSOphagU8. ( After J. L. Madden.) 



Fig. 915. — Sliding 
oesophageal hiatus 
hernia. (After N. r. 
Barrett , F.R.C.S . , London.) 


r egurgitation from the stomach. This important function is maintained by four 
r actors: 1, the valvular effects of the oesophago-gastric angle (fig. 9*3) > 2, the pinch- 
ock action of the right crus (fig. 914); 3> the ‘rosette-like’ folds of the gastric 
mucous membrane at the cardia; 4, the presence of a length (about 2 inches (5 cm.)) 
f intra-abdominal oesophagus. „ 

Mechanism of Herniation.— The hernia is small, and usually remains so. The 
virdiac orifice and a portion of the stomach immediately adjacent pass into the pos- 
rior mediastinum, carrying with them a small peritoneal sac applied to the lert side 

r Astley Cooper , 1768-1841. Surgeon , Guy's Hospital , London. 
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of the stomach. The right side of the hernia is derived from the ‘ bare area * of the 
stomach, and consequently is bereft of peritoneum (fig. 915). Branches of the left 
gastric artery supplying the prolapsed stomach also pass through the hiatus. The 
sac is always empty, and its fundus lies opposite the junction of the prolapsed stomach 
(lined by columnar epithelium) and the oesophagus (lined by squamous epithelium). 
It should be noted that the prolapsed stomach, with its columnar-celled epithelium 
(black) hangs from the oesophagus proper like a supradiaphragmatic bell. In a less 
common variety there is massive herniation upwards of the stomach. 

The final result is that the phreno-oesophageal ligaments are stretched and the 
cardio-oesophageal junction is distorted. 

JEtiopathology of Herniation . — There are several factors in the development of this 
hernia: 

1. Muscular degeneration of increasing age. 

2. Increased intrabdominal pressure as in large ovarian cysts, pregnancy, increasing 
weight and the wearing of tight corsets. 

3. Increase of fatty tissue in the hiatus with decreased elasticity of the crus as 
occurs in obese women. 

4. Once regurgitation is established, oesophageal spasm and later even cesophageal 
fibrosis will pull more and more stomach into the chest. 


Clinical Features. — These are similar to those of reflux oesophagitis (see 
p. 714). The majority of the patients are over fifty years of age, and women 
are slightly more often affected than men. A duodenal or gastric ulcer may 
be present as well. Gall stones, diverticulosis coli and hiatus hernia are not 
uncommonly associated (Saint’s triad, p. 836). An aspiration pneumonitis 

may develop. 

Hiatus Hernia in Infants 

Hiatus hernia with oesophagitis is not uncommon 
in infants. The outstanding clinical feature is 
effortless vomiting of small amounts, often blood- 
tinged, starting soon after birth. 

Radiography. — In order to demonstrate a sliding 
hiatus hernia radiologically, technique is important. 
During the course of a routine barium meal the patient is 
turned into a semi-prone position on the right side and 
the table tilted into a 20 Trendelenburg position. In 
the case of a true hiatus hernia, barium will regurgitate 
into the hernia without the aid of any additional pressure 
(fig. 916). If there is no regurgitation from the hernia 
into the oesophagus, there are usually no symptoms and 
no treatment is necessary. 



Fig. 916. — Radiograph 
showing a sliding hiatus 

hemia. ( Graham Airth , Bristol.) 


CEsophagoscopy reveals varying degrees of in- 
flammation of the lower end of the oesophagus 
(p. 709). The most valid sign of a hiatus hernia is reflux of gastric juice 
through the cardia, best seen during oesophagoscopy under local anaesthesia. 
Furthermore the cardia will open on inspiration, whereas it normally closes 
and descends. 


Differential Diagnosis. — Now that the prone head down position is 
routine in all barium meals, hiatus hemia and reflux are a not infrequent 
finding . Above the age of 60 years about 50 per cent, of all patients coming 
for a barium meal examination have a demonstrable hiatus hemia at some 
time or other (Airth). One must therefore be vigilant lest cholelithiasis. 


Friedrich Trendelenburg. 1*44-1994. Professor of Surgery. Leipet'r. 

Graham Robertson Airth, Contemporary. Consultant Diagnostic Radiologist, Southmead Hospital , Bristol . 
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peptic ulcer, or appendicular dyspepsia be overlooked in a patient with an 
incidental hiatus hernia. 

Factors which influence Treatment 

In all cases medical treatment should be tried and faithfully followed. 
Many cases do not need surgery, and it is unwise to advise operation in the 
absence of definite indications. Operation undertaken in patients who are 
obese or who have chronic bronchitis often gives unsatisfactory results. 

Medical Treatment. — The principles to be followed are: 

1. The patient must sleep in a semi-recumbent position 
propped up with pillows and with the lower end of the bed 

raised on a chair. ► 

Five out of six patients benefit from lying on the left side 
at night. 

2. He must avoid heavy work, lifting weights and excessive bending. Surgery 
may be essential in these cases. 

3. Six small, non-bulky meals should be taken daily, instead of three; food should 
be masticated thoroughly, and eaten slowly. The maintenance of the upright posi- 
tion after meals is sometimes of benefit. 

4. The sucking of antacids such as Nulacin may control symptoms. 

5. If the patient is obese, reduction of weight is very important. 

6. Correction of anaemia. 

Especially when the patient is old or follows a sedentary occupation, these simple 
measures may bring about and maintain such a remarkable improvement that the 
question of operation can be postponed indefinitely. In other circumstances opera- 
tion should be advised. 

Medical Treatment in Infancy. — The first injunction is to nurse the baby in an 
upright position, and the second is to thicken the feeds, giving semi-solid diet as soon 
as possible. The most practical method of maintaining the sitting position is by an 
almost legless chair made of plaster of Paris, which can be used both in the cot and 
the perambulator. Some children lose all symptoms when they start to walk; some 
of the remainder will require hiatus herniorrhaphy. 

Indications for Surgery 

1 . Severe symptoms which cannot be controlled medically or which inter- 
fere with patients’ occupation. 

2 . Complications such as stenosis, haemorrhage and oesophagitis. 

3 . “ Causative ” lesions such as gallstones, ovarian cysts and pyloric ulcers 
should be dealt with. 

Operative Treatment. — There are two approaches in common use — thoracic 
and abdominal. The guiding principle of surgical repair is to ensure a length of at 
least 2 inches of intra-abdominal oesophagus and to prevent this segment from 
returning to the chest. The positive intra-abdominal pressure of inspiration closes 
this segment of gullet by compression against the right crus thus preventing the 
reflux of gastric juice into the thoracic oesophagus (Keen). 

The choice between the abdominal and thoracic operations is vexed. There is 
little doubt that the production and maintenance of a segment of intra-abdominal 
(esophagus can often only be achieved after mobilisation of the oesophagus as far as 
'he aortic arch. Peri-oesophagitis will frequently prevent adequate mobilisation 
r rom the abdominal approach. Early cases uncomplicated by oesophagitis however 
may be approached from below and this approach certainly facilitates surgery on the 
rail bladder and duodenum if necessary. Furthermore it avoids the intercostal 
neuralgia which may follow the thoracic approach. .... 

Thoracic Approach . — With the patient lying on the right side, an incision is made 

arallel to the left 8th rib and the chest is entered by sub-periosteal stripping of the 

pper border of this rib. The pleura over the hiatus and lower oesophagus is incised 

ad the oesophagus mobilised. In the presence of peri-oesophagitis and fibrous 

erald Keen, Contemporary. Consultant Thoracic Surgeon, Bristol Royal Infirmary • 
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oesophageal shortening, it may be necessary to mobilise it as high as the aortic arch. 
If this is not done it may be difficult to reduce the hernia and where the hernia is 
repaired under the condition of a taut fibrous oesophagus, recurrence is certain. A 
rubber catheter is placed around the oesophagus to act as a retractor and helps to 
pull the herniated stomach into the chest. The crural muscles are cleaned and freed 
from the cardia and the lesser sac of peritoneum is opened. During this procedure, 
the phreno-oesophageal ligament is divided. This ‘ligament’ is more frequently 
seen in diagrams than at operation and although it exists as an anatomical entity, too 
much reliance must not be placed on its use during the repair. The stomach is freed 
from the hiatus, and the large fatty bursa at the cardia should be cleaned from the 
oesophagus and stomach. There arc 3 essential steps to the mechanism of repair 
(Belsey). Step 1. Three or four linen sutures are placed between the two limbs ol 
the right crus behind the oesophagus (fig. 917(1)) but are not tied at this stage. 
Step 2. The gastro-oesophageal angle is then created by three linen sutures placed at 
the same level transversely between the fundus of the stomach and the oesophagus in 
such a way (fig. 917(2)) that the fundus is wrapped around the lower inch (2-5 cm.) 
of the left side of the oesophagus. Step 3. A further three or four linen sutures are 
placed also transversely (fig. 917(3)), picking up in turn the underside of the left leaf 



of the diaphragm ij in. (3*8 cm.) from the hiatus, the fundus of the stomach and the 
oesophagus. When these sutures arc tied, the reconstituted angle is snugly sutured 
below the diaphragm ensuring the required 2 in. (5 cm.) segment of intra-abdominal 
oesophagus. The vagi are not disturbed during this operation. 

Belsey prefers to work through the opened hiatus and regards a separate dia- 
phragmatic incision as not only unnecessary but predisposing to further herniation 
through the resulting scar. After reduction of the hernia, the previously placed 
crural sutures arc tied in such a fashion that the tip of the index finger can be inserted 
through the hiatus behind the gullet, thus avoiding post operative dysphagia. The 
chest is closed with underwater drainage. 

Abdominal Approach . — The left upper paramedian incision makes it possible to 
mobilise the left lobe of the liver to expose the cardia in the usual way. The stomach 
is drawn down to reduce the hernia and a transverse incision made at the lowest margin 
of the diaphragmatic fascia over the oesophagus. The lower end of the oesophagus 
is thoroughly mobilised with the finger passing up into the mediastinum and the crura 
completely displayed. Repair is achieved by the three steps defined above. Lesions 
of the stomach, duodenum, gall bladder and colon may be dealt with at the same time. 

Treatment of Complications . Stricture and Penetrating Ulcer . — Here the stenosa 
portion must be resected and continuity restored by cesophago-gastrostomy or by 
interposition of jejunum or colon. These patients are often bad surgical risks. Verv 
elderly and frail patients may be fit for regular dilatation only. 

Ronald Herbert Robert Belsey, Contemporary. Thoracic Surgeon , Frenchay Hospi tal , Bristol . 
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Haemorrhage . — Although chronic oesophagitis can cause a severe iron deficiency 
anaemia and is an indication for repair, yet severe haemorrhage is usually due to an 
accompanying duodenal or gastric ulcer and not from the oesophagus. 

Para-oesophageal (* rolling *) hernia is a true hernia into which the greater 
curvature of the stomach (figs. 918 and 919) or* very rarely, the whole stomach (fig. 
920) ascends into a preformed sac lying in the mediastinum (fig. 918). Acute dilata- 




Fig. 918 .-Para-oesophageal 
hernia. ( After N. R. Barrett, 
F.R.C.S. , London.) 


Fig. 919. — Radiograph 
showing para-oesophageal 
hernia. (Dr. Oliver Smith, 
Birmingham.) 


Fig. 920. — Gastric vol- 
vulous showing inverted 
stomach in the thorax. Case 
of para-oesophageal hernia. 


tation or volvulus of the intrathoracic stomach may result in serious symptoms or 
death and such herniae arc best repaired early. 

Clinical Features. — Regurgitant oesophagitis and peri-oesophagitis are not features 
of this condition and therefore the cardia remains in its normal position (fig. 918). 
The gastro-oesophageal angle is not disturbed and the competence of the cardia is 
not impaired. Symptoms therefore rarely appear until the hernia is large (fig. 920), 
and they arc variable : (a) intermittent dysphagia ; ( b ) cardiac symptoms due to pressure 
on the heart ; (c) occasionally bouts of hiccough from irritation of the phrenic nerve. 
These symptoms are most frequently due to a recurrent gastric volvulus (p. 735). 

Operation. — The muscular fibres of the crus are so attenuated by stretching that 
the operation described for sliding hernia is usually inapplicable. 

For a right-sided hernia the thoracic approach is chosen, because the liver prevents 
a satisfactory abdominal exposure of the hernial site. In the case of the left side (much 
more common) the abdominal approach is chosen. The upper abdomen having been 
opened, a stomach tube is passed by the anaesthetist and all gaseous and fluid stomach 
contents are aspirated before reduction of the hernia is undertaken. Reduction 
having been effected, the hernial sac is usually excised. A very large adherent sac 
may have to be detached from the stomach, but the intrathoracic portion is left in situ. 

The hernial orifice is repaired by overlapping (Harrington). The first layer of 
sutures is of thread (fig. 921(a )) ; the second and third layers are of fascia lata (fig. 921(b)). 


Fascia la 



(a) (b) 

Fig. 921. — (a) Repair of a para-oesophageal hernia. First layer of sutures, (b) The 
1 *cond and third layers of sutures of fascia lata, so placed as to imbricate the pillars of the 

1 cmial orifice. (AJter S. W. Harrington.) 

‘ uart W. Harrington , Contemporary. Emeritus Surgeon, The Mayo Clinic , Rochester, Minnesota, U.S.A. 
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Fig. 922. — Mixed hiatus 

hernia* {After N. R. Barrett, 
F.R.C.S., London.) 


Mixed Hiatus Hernia* — This is a combination 
of sliding hernia and paraoesophageal hernia (fig. 
922). 

Clinical Features* — These depend on the degree 
of angulation of the cardia and the bulk of the para* 
oesophageal component. If angulation is disturbed 
and the para-oesophageal component is small, the main 
symptoms are those of reflux oesophagitis. Alterna- 
tively, normal angulation will be associated more with 
symptoms of a para-oesophageal hernia. 

Treatment. — Operative treatment is strongly indi- 
cated. For the repair of the hernia some prefer the 
transthoracic route and others the abdominal route as 
described on p. 719. 


CHRONIC (ESOPHAGEAL OBSTRUCTION 


The causes of chronic oesophageal obstruction can be classified as follows : 


Pressure from without 


Aortic aneurysm, abnormal artery. 
Pharyngeal pouch (p. 622). 

/ Neoplasm. 

\ Abscess. 


Mediastinal 


f Plummer-Vinson syndrome. 

Localised muscular spasm < Achalasia of the oesophagus. 

I Multiple ring contractions. 

Congenital. 

< * Secondary to reflux oesophagitis and peptic ulcer of 
the oesophagus. 

Secondary to the Plummer-Vinson syndrome (oeso- 
Cicatricial phageal web). 

Following swallowed corrosive poisons. 
Tuberculous (rare). 

Scleroderma of oesophagus. 

Carcinomatous. 


LOCALISED MUSCULAR SPASM 

There are two important clinical entities associated with muscular con- 
ditions of the oesophagus. One affects the pharyngo-oesophageal junction and 
is known as the Plummer-Vinson syndrome. The other affects the extreme 
lower end of the oesophagus and is called cardiospasm, or achalasia. 

THE PLUMMER-VINSON SYNDROME 

This syndrome was first described by Paterson and Kelly in 1909. It is however 
commonly called after Plummer and Vinson who described it again in 1919. The 
patient is nearly always a middle-aged woman who comes complaining of difficulty or 
inability to swallow. Severe retching spells are wont to occur and classically the 
patient fears choking* Provided the clinician is aware of the existence of the syn- 
drome, thoughtful examination nearly always provides clues to the diagnosis, but not 
all the following are necessarily in evidence in a given case. 

The tongue is usually devoid of papillae, smooth and pale, but rarely inflamed or sore. 

The lips and comers of the mouth are often cracked, giving the 
mouth a pursed appearance. 

The finger-nails are brittle, and tend to be spoon-shaped (koilo- 
nychia) (fig. 923)* 

The spleen is enlarged in the same ratio as in other iron-deficiency Fig. 923.— 
anaemias. Spoon-shaped 

The bone marrow is devoid of stainable iron stores. finger-nail. 




THE (ESOPHAGUS 


721 

The Blood . — Hypochromic 1 anaemia is always present, the serum iron levels being 
particularly low. Usually dysphagia precedes the anaemia, which is due to lack of 
,ron and other requirements of a balanced diet. 

Achlorhydria is often present, as is usually the case in iron-deficient anaemia. 

Dysphagia is due to spasm of the circular muscle fibres at the extreme upper por- 
tion of the oesophagus. This is associated with the formation of webs. The mucous 
nembrane is hyperkeratotic in places, and desquamated in others; it is extremely 
iriable and easily traumatised by the passage of an cesophagoscope. In long-stand- 
ing cases the orifice looks like a mere pin-hole. This lesion is definitely a pre- 
carcinomatous condition. 

Treatment. — The dysphagia yields readily to dilatation of the stricture through an 
oesophagoscope. As always, gentleness must be usedj even so, in cases of some 
standing, bleeding will occur. The administration of tub. ferrous sulphate, 5 grains 
(0 3 G.) t.d.s., together with vitamins, is indicated. Some patients require intra- 
muscular or intravenous iron. Sometimes blood transfusion is necessary. Hyper- 
alimentation with a liquid diet through a gastric aspiration tube helps to bring about 
regeneration of the desquamated epithelium of the miicous membrane of the oeso- 
phagus. Once the anaemia is under control and the parent can swallow an adequate 
diet, rapid improvement occurs and usually is maintained. 

1 

ACHALASIA OF THE (ESOPHAGUS Corn. « CARDIOSPASM’) 

j&tiology. — Achalasia is a disease of the oesophagus, the exact cause of 
which still remains unsolved. It may be congenital. 

It consists essentially of a failure of integration of the parasympathetic impulses 
so that oesophageal peristalsis is disorganised, and there is failure of relaxation of the 
cardia. These result in a functional obstruction. An epidemic variety has been 
described in Breslau and was associated with Vitamin B, deficiency on the one hand 
and trypanosomiasis on the other (Chagas’ disease). Stress and emotional upsets are 
also associated with achalasia. 

The oesophagus consists of a dilated tortuous sac above and a narrow neck below. 
The elements of Auerbach’s plexus are defective though ganglia are present (cf. 
Hirschsprung’s disease (p. 893) where they are completely absent). There is marked 
stasis and a retention oesophagitis due to the presence of a foul smelling fluid. Like 
stasis anywhere, it predisposes to diverticula and it is pre-cancerous. 

Clinical Features. — Usually achalasia of the oesophagus occurs in women 
about forty years of age, but it can occur at any time of 
adult life and in both sexes. The history is one of pro- 
gressive dysphagia, there are several special features. 

The onset is insidious and, more often than not, the 
patient seeks relief only after the symptoms have been 
present for many years. Although the patient says she 
vomits, on closer interrogation it becomes apparent that 
there is regurgitation of food, often several hours after 
the meal. In advanced cases mucus and froth are 
brought up in considerable quantities. There may be 
retrosternal discomfort, foetid flatulence and aspiration 
pneumonitis. A toxic ‘ rheumatoid ’ arthritis may occur. 

As a result of the obstruction the patient fails to 
obtain sufficient nourishment, and consequently remains 
a state of continual ill-health, rendering normal 
activities impossible. 



Fig. 924. — Achal- 
asia of the oesophagus. 
Necropsy specimen 
showing the typical 
flask-shaped dilata- 
tion. 
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The radiographic findings are most important. Characteristic features are: 

1. A smooth pencil-shaped narrowing of the lower segment (fig. 925). 

2. Dilatation and later tortuosity of the lower oesophagus. 

3. Lack of a gas bubble in the stomach (fig. 925). 

4. Incoordinated peristalsis which is hypersensitiv 
to acetyl-choline (when Carbachol 0*25 mg. is injecte* 
intramuscularly abnormal peristaltic contractions occur). 

(Esophagoscopy* — Once the instrument has passe* 
the cricoid cartilage it appears to enter a gaping cav 
partially filled with dirty water, which laps to and fr- 
with respiratory movement. When the fluid has been 
aspirated the cardiac orifice is located with difficult}, 
owing to its contracted state. 

Treatment. — The essential is the disruption oi 
the constricting fibres of the cardia either from 
within by Plummer's bag or from a , 
without by Heller's operation. Ill 

Plummer's Hydrostatic Bag . — A \\\\ 

silk thread with a shot on the end is \pR 

x-ray' applar^aftS swallowed, and when the shot has 
a barium meal in a case entered the stomach, suitable XSv 

(Graham bougies are passed by the ‘rail- ^ 

road ’ method. Once the narrow 

neck has been dilated sufficiently, the hydrostatic bag (fig. piummcr? 6 ^ 
926) is inserted. Plummer’s bag often succeeds where drostatic bag in 
dilatation fails, because the hydrostatic bag can be distended atu ‘ 
to a transverse diameter of 5 cm. This ruptures the circular muscle fibres 
of * the neck ’. 

Operative treatment becomes necessary in at least 20 per cent, of cases. 


Fig. 926.— 
Plummer’s hy- 
drostatic bag in 
situ. 


Heller’s Operation ( [(Esophagocardiomyotomy ). — 
Aspiration of the dilated oesophagus is commenced 
twenty-four hours before operation during which time 
the patient is on a water diet. The approach may 
be thoracic or abdominal but the essential procedure 
is the same. In the abdominal operation a long high 
left paramedian incision is made. The left lobe of the 
liver is retracted to the right and the triangular liga- 
ment, thus rendered taut, is severed. The stomach is 
retracted downwards so as to display the abdominal 
portion of the oesophagus, the peritoneum overlying 
which is incised, permitting the lower end of the oeso- 
phagus to be liberated circumferentially. A soft 
rubber catheter is passed around the cardia to facilitate 
retraction. When the lower end of the oesophagus has 
been mobilised sufficiently, a longitudinal incision is 
made extending 2 inches (5 cm.) proximal and 2 inches 
distal to the constricted portion. The incision is 
deepened to the mucosa throughout the length of the 
incision (fig. 927). After its completion, the mucous 
membrane bulges, as occurs in Ramstedt’s operation 
(p. 732). The gauze sling is removed and the abdo- 
men is closed. The advantage of the thoracic opera- 
tion is that the myotomy can be carried up much 
higher on the oesophagus. 

In 80 per cent, of cases the results of Heller’s 



Fig. 927. — Heller’s opera- 
tion, showing the length ai%1 
position of the incision div - 
ding the muscular coats. (Af r 

P. Thcrtk , Chicago U.S.A .) 
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operation are most satisfactory ; in the remainder, symptoms due to reflux oesophagitis 
mar the benefits conferred by the operation. 

abnormal ring contractions OF THE THORACIC (ESOPHAGUS 

Multiple segmental ring-like spasms of the smooth muscle leading to alternate 
contractions and dilatations (ripple oesophagus) sometimes occur, usually in middle life. 
They are responsible for mild dysphagia and regurgitation and are discovered on 
radiological examination. The condition, which is sometimes familial, is pre- 
sumably the result of autonomic dyskinesia. Antispasmodics can be tried in early 
cases. Later cases need regular dilatation with bougies. 

BENIGN STRICTURE 

Compared with obstruction due to carcinoma, simple stricture is rare in this country. 
As set out in the table on p. 720, the causes of benign stricture are numerous. When 
consequent upon swallowing corrosive poisons, the strictures are usually multiple, the 
densest being at the level of the crossing of the left bronchus. The sole symptom is 
increasing dysphagia, and the diagnosis is established by a barium swallow X-ray 
and by cesophagoscopy. 

Treatment. — In acute corrosion the use of cortisone has been found valuable. 
In the established condition treatment consists in dilatation with bougies (fig. 928). In 
the first instance this should always be carried out uftder vision; in most cases it is 
advisable to continue to dilate the stricture at regular intervals under the vision afford- 


Fig. 928. — Chevalier Jackson’s carrot-shaped oesophageal bougie. 

ed by an cesophagoscope. When the stricture has a very small lumen a special guide 
is passed, to the end of which a larger bougie is attached by a screw. By these means 
nearly all simple strictures can be dilated sufficiently to permit bougies to be passed in 
the usual manner, but treatment must be continued at regular intervals suited to the 
individual case for the remainder of the patient’s life. 

In cases where a bougie cannot be passed from above or threaded along a swallowed 
string weighted by a small shot, retrograde bouginage can be attempted through a 
gastrotomy. If this measure is successful, bougies can be passed afterwards in the 
usual way. In extreme cases, where dilatation of a dense stricture is impossible, colon 
replacement of the strictured segment is advisable (p. 726). 

BENIGN TUMOURS 

Simple tumours of the oesophagus are exceedingly rare. Usually they are dis- 
covered as a space-occupying lesion in a radiograph following a barium swallow, 
ordered on account of dysphagia. The diagnosis is confirmed by cesophagoscopy 
with, perhaps, biopsy. Papilloma of the oesophagus is usually solitary, and occurs 
in the upper third of the organ. Diathermy excision through an cesophagoscope is a 
satisfactory method of treatment. A polyp with a narrow stalk can be removed with 
a snare. Occasionally a leiomyoma or a submucous lipoma causing symptoms of 
dysphagia has been removed successfully by the transthoracic approach. The most 
difficult benign neoplasm of the oesophagus to treat is a cavernous haemangioma which, 
as might be expected, usually gives rise to haematemesis. Injection of a sclerosing 
agent is sometimes successful; in others, partial cesophagectomy is required. 

CARCINOMA OF THE (ESOPHAGUS 

Carcinoma of the oesophagus presents a disturbing problem. Most cases 
are diagnosed only after oesophageal obstruction has developed and the 
tumour has progressed beyond the anatomical limits of the organ and has 
involved the regional, if not distant, lymph nodes. In spite of modem 
methods of treatment, only 2 or 3 per cent, of patients with this disease 
survive for five years after the diagnosis has been made. 

The oesophagus is a common site for a carcinoma in men but is exceeded in 
mcidence, by the bronchus, stomach, colon, prostate and pancreas. In 
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Lower 33% 


Fig. 929. — The relative fre- 
quency of squamous-celled carci- 
noma in various portions of the 
oesophagus. 


Japan, carcinoma of the oesophagus occurs even more frequently, and at a 
younger age, than in Western races. It may be primary or secondary. The 

latter is becoming more common with the in- 
^ creased incidence of bronchial carcinoma. 
\ip^x\TuZr Pathology. — The lesion may be squamous 

\ ^ celled or an adenocarcinoma. The latter occurs 

Mjd jQ y essentially at the lower end from the lower 

1 * 3 c®* by columnar epithelium (fig. 902). 

— p| / or may be secondary to carcinoma of the 

stomach. The sites of predilection for the 
Lower 33 % squamous-celled growth are the three areas of 

Y ! constriction (fig. 903). The incidence is shown 

Fig 2 —The relative fre ® fig* 929 - 
quency of squamous-celled carci- AdcLCToscoptcully three types can be recognised? 

noma in various portions of the i. An annular stenosing lesion usually found 
oesophagus - atthecardia. 

2. An epitheliomatous ulcer with everted edges. 

3. A fungating cauliflower-like friable mass. 

Spread: (a) Direct . — This is the main method of spread 
and the most important to the surgeon. It is both trans- i 
verse and longitudinal in direction and erodes the mus- I 
cular wall to invade the important structures of the neck 
and posterior mediastinum, as well as the lungs and 
trachea. It may perforate and lead to mediastinitis; rarely 
it causes massive fatal bleeding from the aorta. 

(b) Lymphatic . — Submucosal lymphatic permeation may 

lead to satellite nodules away from the main tumour. Fig. 930. Carcinoma of 

Similarly, embolic spread to surrounding lymph nodes the oesophagus as seen 
occurs. From the cervical oesophagus the spread is to the through an cesophago- 
lymph nodes of the supraclavicular triangles. From the scope. ( a . Lawrence Abel , 
thoracic oesophagus metastases pass to the para-oesophageal &-R-C.S., London .) 

and tracheo-bronchial lymph nodes, with downward ex- 
tension to the subdiaphragmatic nodes. In the case of the abdominal oesophagus, 
spread is to the lymph nodes along the lesser curvature of the stomach, and thence to 
those around the coeliac axis. In the main, lymphatic metastases occur in a down- 
ward direction. 

( c ) By the bloodstream is exceptional; occasionally metastases occur in the liver or 
the lungs. 


1 1 ■- | 

^ ,0 A 


Fig. 930. — Carcinoma of 
the oesophagus as seen 


Clinical Features. — Men between forty-five and seventy are the usual 
victims, their average age being sixty-three. About 28 per cent, of the 
patients are women, and in them the neoplasm is situated most frequently in 
the upper third of the oesophagus ; their average age is in the late fifties. 

The leading symptom — indeed, often the only symptom — of this fell 
disease is dysphagia. Sometimes, owing to sloughing of a portion of the 
growth, for a time swallowing becomes easier, but as a rule the difficulty is 
steadily progressive. Only 40 per cent, of patients report within three 
months ; too often the patient procrastinates seeking advice until he can no 
longer swallow milk pudding. By this time the growth must have encircled 
at least three-quarters of the lumen of the oesophagus and, as might be 
expected, loss of weight is obvious. Regurgitation (oesophageal pseudo- 
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vomiting) is a fairly common symptom. The regurgitated material is alka- 
line, mixed with saliva, and possibly streaked with blood. In growths 
situated in the lower part of the oesophagus, anorexia is sometimes a feature. 
Pain, if it occurs, is usually a late manifestation, but it is not in itself a con- 
traindication to an exploratory operation. 

Radiography after barium emulsion has been swallowed should be carried out in 
every case of dysphagia. By this investigation the presence of a carcinoma of the 
oesophagus (fig. 931), or, more usually, the stenosis produced by the neoplasm, is 
displayed (fig. 932). Nevertheless, complete reliance must not be placed on the 
radiological findings, particularly if the examination is negative. 

CEsophagoscopy is usually diagnostic. A piece the tumour must always be 
removed for histology. 

Bronchoscopy should be undertaken when there is a cough with expectoration 
of large quantities of purulent sputum which suggest* involvement of the bronchial 
tree, and possibly a fistula. 

Exfoliative Cytology. — Lavage of the oesophagus and examination of the fluid for 
malignant cells has led to the discovery of an early carcinoma when radiology and 
oesophagoscopy were negative. 

Treatment. — Dysphagia is a most dis- 
tressing symptom and somehow it must 
be relieved. Gastrostomy is a most un- 
satisfactory procedure and is mentioned 
only to be condemned. Treatment is by 
operative resection, radiotherapy or pal- 
liation. 

Pre-operative Treatment. — Hourly feeds, 
as much as the patient can take, of fortified 
milk (2 eggs, 2 ounces (60 G.) sugar, 1 teas- 
poonful salt, 2 ounces dried milk, and 1 ounce 
of butter to 2 pints (1-14 1.) of milk) are given. 

Breathing exercises and, when necessary, pos- 
tural drainage are carried out. The patient’s 
teeth, if present, are scrutinised as hygiene of 
the mouth is most important. Suitable pre- 
parations of iron and vitamins are prescribed. 

Antibiotic therapy is commenced three days 
before the operation. 

Operation. — It is only after the region 
of the growth has been displayed and the 
extent of its fixity to surrounding struc- 
tures ascertained that it is possible to tell if partial oesophagectomy is practi- 
cable. As a result of exploration, about 50 per cent, of growths will be found 
to be irremovable, in which case a short-circuiting operation is performed. 
If the growth is operable, the methods of procedure are as follows : 

(a) Growth at the Cardiac Orifice. — Through a thoraco-abdominal approach 
(fig. 933) a block dissection of the stomach, together with the spleen, omenta, and tail 
of the pancreas, is undertaken. Restoration of the continuity is by oesophago-jejun- 
ostomy, employing a Roux-en-Y anastomosis. 

(b) Growth situated in the Lower Half of the Thoracic (Esophagus.— 
Again a thoraco-abdominal incision is made, but at a slightly higher level. Because 
of the danger of haemorrhage from branches of the thoracic aorta, Allison frees the 
aorta as a first step by dividing between ligatures the upper six left and right inter- 
costal arteries. The thoracic aorta can then be lifted up with tapes while the dissection 



Fig. 931. — 
Early carci- 
noma of the 
oesophagus. 

{The late Dr. G. R. 
Mather Cordmer , 
London .) 



Fig. 932— Ad- 
vanced carcinoma 
of the oesophagus, 
D.8 level. (Dr. 

Oliver Smithy Bir- 
mingham.) 


Sfsar Roux , 1857-1934. Professor of Surgery, University of Lausanne, 
Philip Rowland Allison, Contemporary. Nuffield Professor of Surgery , 


Switzerland. 
University of Oxford. 
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of the oesophagus from its bed is carried out. Once the tumour-bearing area of the 
oesophagus has been mobilised, the phrenic nerve is crushed and the diaphragm is 

incised from the oesophageal hiatus to the lateral thoracic 
wall. Resection and restoration of the continuity of the 
alimentary canal are effected by mobilising the stomach, 
division of the termination of 
the oesophagus with closure 
and invagination of its distal 
end, followed by attaching the 
fundus of the stomach to the 
oesophagus just above the pro- 
posed line of section. Resec- 
tion having been completed, 
the proximal end of the oeso- 
phagus is joined to the fundus 
of the stomach, a circular area 
of about 3 cm. in diameter 
being removed from the stom- 
ach for that purpose (fig. 934). 

The diaphragm is repaired 
around the stomach. The 
lung is re-expanded, and the 
incision in the thoracic wall closed in layers with under- 
water seal drainage. 

(c) Growths in the Region of the Middle Third. — 

The oesophago-gastric anastomosis after resection of these 
growths often comes to lie behind the arch of the aorta. A 
right-sided approach is advisable. An abdominal incision 
is made first, and the greater and lesser curvatures of the 
stomach fully mobilised from cardia to pylorus, preserving 

the right gastric and gastro-epiploic vessels. The cardia is freed from its hiatus at 
this stage and a pyloroplasty is performed. The patient is then turned on to his 
left side, and the oesophagus approached via a thoracotomy at the level of the fifth rib. 
The vena-azygos is the only structure requiring division. The oesophagus is then 
fully mobilised after which the stomach is drawn up into the chest. The oesophageal 
resection extends from 6 cm. above the growth right down to the cardia to include 
a cuff of gastric wall. This gastric defect is closed in two layers, and the highest 
point of the fundus anastomosed to the cut end of the oesophagus. Debilitated 
patients often benefit from a two-stage procedure several days apart. 

(d) Growth lies in the Thorax above the Arch of the Aorta. See Post-Cricoid 
carcinoma (p. 630). 


Fig. 933. — Usually the 
eighth rib is resected sub- 
periosteally. If more room is 
required, the posterior ends 
of the seventh, sixth, and 
fifth ribs are sectioned. 



Fig. 934. — Resection 
of the oesophagus for a 
growth in its middle third, 
utilising the mobilised 
stomach for restoring the 
continuity of the alimen- 
tary tract (semi-diagram- 
matic). 


Other Methods of bridging the Defect. — The great disadvantage of utilising 
the stomach as a substitute for the oesophagus is reflux oesophagitis above the anasto- 
motic line. For this reason other methods are being used. The best of these is 
colon replacement. An isolated segment of the transverse or the right colon, with its 
blood supply intact, is brought up to connect the stump of the oesophagus to the 
stomach. An intrathoracic polythene prosthesis has been used but, in general, it 
has not been found to be satisfactory. 

Radiotherapy. — In carcinoma of the upper and mid-oesophagus radia- 
tion frequently restores the ability to swallow, although this benefit lasts 
only a few months. Recent results with penetrating radiation are more 
encouraging and an increasing number of long-term survivals are being 
obtained. 


Growths of the Upper Third. — The magnitude and severity of extirpation of 
the (esophagus in this region, and the radio-sensitivity of most of the neoplasms, render 
radiotherapy the method of choice. 

Growths of the Mid Third. — The 60 cobalt teletherapy unit emits gamma radia- 
tion equivalent to the most powerful super-voltage X-ray machine, and a rotational 

Franz Torek , 1861-1939, Surgeon , Lenox Hill Hospital , New York , performed the first successful excision of the 
oesophagus in 1913. 
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device has enabled a more uniform dose to be delivered to the growth. In a number 
of instances, as a result of this treatment, the tumour disappears ; however, in spite 
of improvement in swallowing, the majority of patients soon die of metastases. 

Growths of the Lower Third. — Radiotherapy should not be employed. Fre- 
quently the neoplasm is columnar-celled and radio-resistant. Irradiation of the 
liver cannot be avoided, and this makes the treatment distinctly dangerous. 

The results of radiotherapy plus operation appear to be little better than 
cither alone. 

PALLIATIVE PROCEDURES 

When Thoracotomy reveals that the Growth is Irremovable. — If 
the neoplasm is situated at the cardia, the oesophagus can be divided above 
the growth, the lower end closed, and oesophagdhjejunostomy-en-Y (Roux) 
performed above the obstruction. When the neoplasm is higher in the 
thoracic oesophagus, after similar exclusion, the previously mobilised 
stomach can be anastomosed to the upper end oi the oesophagus. 

When Inoperability is decided upon at a Clinical Examination. — 
Inoperability is so frequent and the results of heroic surgery so disappointing 
that a simple palliative procedure assumes an added importance. The in- 
troduction of a tube not only allows the patient to take sufficient nourish- 
ment by mouth, but relieves him of his one distressing symptom: dysphagia. 
It also protects him from recurrent aspiration pneumonitis. Neither of these 
is palliated by a gastrostomy. 



Fig. 935- — Celc- 
stin tube. 


The Souttar tube, made of German silver and pushed blindly 
into position after dilatation, has now been replaced by safer tubes 
that are pulled into position. The Celestin tube based on physi- 
ological considerations consists of a 25-cm. shaft carrying an oval 
barrel-shaped funnel about the size of a bolus. It is pulled into 
position by a detachable pilot-bougie (fig. 935). The latter is 
navigated through the growth under direct 
vision, no dilatation being required. The tip 
of the bougie is recovered in the stomach via 
high gastrotomy. The endo-ccsophageal tube 
is then plugged on securely to the bougie and 
traction applied steadily to the latter so as to 
draw the tube through the tumour. The tube 
must be finally left in a comfortable vertical 
position, even if this means that the funnel 
lies several inches above the tumour (fig. 
936); otherwise ulceration may result. It 
is then tethered to the lesser curve and any 
excess cut off. After the operation the patient 
may be allowed a fairly free diet provided it 
is chewed very thoroughly, and frequently 
washed down with aerated water. The tube 
may also be used in patients receiving high- 
voltage irradiation, or as a pre-operative 
measure. 



Fig. 936. — Method 
of fixation of tube. 


Terminal Complications. — Unresected, the growth causes death in 
one of the following ways: 

1 . Progressive cachexia and dehydration. 

2. Pneumonia from perforation into some part of the bronchial tree. 

3. Me diastiniris from perforation into the posterior mediastinum. 

4- Erosion of the aorta (rare). 
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CHAPTER 32 

THE STOMACH AND DUODENUM 


Score tor Mechanism VAGUS 


Surgical Anatomy and Physiology. — John Hunter described the stomach as 
‘ a gland with a cavity % and it is conventional to subdivide the organ into various 
parts. The mucous membrane is composed of some 35,000,000 branched tubular 
secreting glands closely packed and perpendicular to the surface. The oxyntic and 
pepsin-secreting cells are confined to the body of the organ. The oxyntic cells 
secrete HC 1 to a pH of 0*9. It is fundamental to appreciate that the amount of acid 
secreted is determined by the oxyntic cell population. Normal parietal cell popula- 
tion is one billion and in duodenal ulcer cases 175 billion. The essential protective 
substance against HC 1 is mucus. The secretion of the antrum is, curiously enough, 
weakly alkaline (see antrectomy, p. 749). 

Secretion of Gastric Juice. — There are two mechanisms of acid production: 
(1) Nervous . — Vagal stimulation is an important factor in the amount of acid-pepsin 
response. It conditions the oxyntic cells to gastrin and also the release of gastrin 
from the antrum. (2) Hormonal . — The hormone gastrin 1 is probably released from the 
modified ganglion cells of the antral mucosa and is responsible for the sustained response 

following food. It is a polypeptide with a mole- 
cular weight of 2000. It is released by mechani- 
cal distension of the antrum, by the presence of 
food and by a high intraluminal pH. Release is 
inhibited when the pH falls to 1-5. Gastrin 
causes an increase in gastric acid, in pepsin pro- 
duction, in pancreatic secretion, and in gastro- 
intestinal motility. The inter-relating nervous 
and hormonal activity is of fundamental im- 
portance to the magnitude and duration of 
response. 

Acid production is inhibited (1) by the antrum 
when the pH of antral contents falls to 1-5 and 
(2) by the duodenum when the pH of duodenal 
contents falls to 2*5 or when fat is present — the 
latter actions are probably due to enterogastrone 
(fig. 937). 

Innervation. — Apart from peristaltic waves, 
the stomach possesses muscular tone, controlled 
by the intrinsic nerve plexuses in the walls of 
the viscus. The vagus nerves are the motor 
nerves of the stomach. Fig. 938 shows the 
general disposition of the nerves, and their branches. Familiarity with the common 
distribution and main variations of the nerves is important owing to the swing from 
total to selective or specific gastric vagotomy. 

The sympathetic innervation of the organ may carry a proportion of pain- 
transmitting fibres and secretory fibres to the mucous glands. 

Function of the Pylorus.— The pylorus itself is basically concerned not so much 
with gastric emptying as with the prevention of duodenal reflux back into the 
stomach. Duodenal juice is highly irritating to the gastric mucosa and causes an 
atrophic gastritis characterised by dysfunction of oxyntic cells and great reduction 
of mucus output. In early duodenal ulcer the pylorus is completely competent. 



j Inhibitor Mechanism 
I Acid in antrum (PH< I *5) 

Enterogastrone from duodenum ! 

Reflex from duodenum (via Vagus) j 

Fig. 937. — To show mechanism of 
gastric acid secretion. 


1 Professor R. A. Gregory of Liverpool isolated and identified the nature of gastrin. 
John Hunter, 1728-1793. Surgeon, St. Gtorgi’s Hospital , London. 
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FIG. 938. — A, anterior and B, posterior vagus nerve. Showing distribution to stomach, 
caeliac and subhepatic plexuses. (C. V. Ruckley, F.R.c.S. , Edinburgh.) 


there is no duodenal reflux, no atrophic gastritis, and hyperchlorhydria is present. 
Later, the duodenal cicatrisation may make the pylorus rigid and incompetent, 
atrophic gastritis may occur, acid production fall, and a secondary gastric ulcer may 
form. In painful gastric ulcer the pylorus is incompetent; and there is free and 
extensive regurgitation. The widespread gastric change in the form of atrophic 
gastritis produced by regurgitation would seem to be a precursor of both gastric ulcer 
and gastric carcinoma. The consequent reduction in oxyntic cell population follow- 
ing reflux, results in hypo- or even achlorhydria. 

Atrophy of Gastric Mucosa. — Atrophy may be due to duodenal regurgitation 
or it may be due to antibodies in the blood specific for the cytoplasm of the parietal 
cells. Such antibodies are found in pernicious anaemia in which there is also an 
antibody against intrinsic factor. 

Arterial Supply (fig. 968). — {a) The left gastric artery, the smallest branch of the 
coeliac axis, rims towards the cardiac orifice and thence along the lesser curvature, 
from left to right, to join (6) the right gastric artery, which arises from the hepatic 
artery and pursues a course from right to left along the lesser curvature, (c) The 
gastro-duodenal artery is the largest branch of the hepatic artery. It passes behind 
the first part of the duodenum, where it bifurcates into the superior pancreatico- 
duodenal artery and (d) the right gastro-epiploic artery, (e) The left gastro-epiploic 
artery is the largest branch of the splenic artery. (/) Vasa brevia (short gastric 
arteries) are five to seven small vessels that spring from the splenic artery towards 
its termination, and are distributed to the fundus of the stomach. An important 
feature of the gastric circulation is the large num- 
bers of arterio-venous shunts in the submucosa of 
the lesser curve. These are opened up by vagotomy. 

Veins. — Those corresponding to the right and 
left gastric arteries terminate in the portal vein. 

Those corresponding to the left gastro-epiploic 
artery and vasa brevia join the splenic vein, while 
the right gastro-epiploic vein empties into the 
superior mesenteric vein. In the living, the veins 
of Mayo (fig. 939) are helpful landmarks in dis- 
tinguishing the pyloric canal from the first part of 
the duodenum. 

Lymphatics are described on p. 769 in connection Fig 939 _ Thc pre -pyloric vein 
with malignant neoplasms of the stomach with of Mayo, 

which they are so intimately concerned. 
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HYPERTROPHIC PYLORIC STENOSIS OF INFANTS 

A&tiology. — The cause of the condition, which occurs 3 or 4 times in every 1,000 
births, is unknown. Several theories have been propounded, the most acceptable 
being that the condition is due to an achalasia (primary failure of the pylorus to relax). 
In a small proportion (about 7 per cent.) of cases the abnormality appears in certain 

families with greater frequency than can be ac- 
counted for by coincidence. In these families one 
parent bears the scar of an operation for hyper- 
trophic stenosis in infancy, and in 50 per cent, of 
cases it is the mother, which, when the much higher 
incidence in the male is taken into consideration, 
is remarkable. In these families a brother is 
affected similarly in 10 per cent, and a sister in 
2 per cent, of cases. 

Pathology. — The musculature of the py- 
loric antrum is always hypertrophied. Pro- 
ceeding distally, the hypertrophy increases, 
Fig. 940.— Pyloric stenosis of to reach its zenith in the circular fibres of the 
infants. Longitudinal and trans- pylorus. Here the muscle layer is so thick 

show the enormous muscular that the mucosa is compressed, and often 
hypertrophy. Note the abrupt t h e i ume n admits only a fine probe. As 

estimated at operation, the size of the pyloric 
lump is proportional to the duration of the symptoms. The hypertrophy 
terminates abruptly, the duodenum being normal. 

Clinical Features. — Characteristically first-born male infants are most 
commonly affected. 

The peak incidence for the onset of symptoms is between the third and sixth 
weeks of life; however, the condition can commence before that time, and as 
late as the seventh week. The pillars upon which the diagnosis rests are: 

Vomiting is the presenting symptom in all cases 
and within two or three days it becomes forcible 
and projectile. The presence of bile in the vomit 
is unusual; exceptionally it contains a few streaks 
of blood (cf. cardiochalasia, p. 731). Immediately 
after vomiting the baby is often very hungry. 

Visible Peristalsis . — After the child has been 
fed, peristaltic waves may be seen passing from 
left to right across the upper abdomen (fig. 941). 

A good light is essential for this ; the baby should be 
watched throughout a feed until vomiting occurs. 

The Presence of a Lump . — The palpation of the , r ! IG : 941— Visible peris- 

hypertrophied pylorus is the most essential step in stenosis : it is unusual for the 
reaching a diagnosis. The surgeon should sit on lMm 

the left side of the child and palpate under the 

liver with a warm left hand. It may be necessary to examine the child more 
than once. The lump is most easily felt just after vomiting has occurred. 

Constipation is usually present, and when a stool is passed it is small and dry, 
resembling those of a rabbit. It is important to ask the mother about napkins. 
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If the child is dehydrated, they are not wet and the case is correspondingly 
more urgent. 

Loss of Weight. — One of the most striking signs of infants suffering from 
hypertrophic pyloric stenosis is loss of weight. Moreover, it is not long before 
the infant begins to look emaciated and dehydrated. 

Often a change from one type of feeding to another brings about a remission. 
Consequently a series of changes in diet are sometimes made before the 
diagnosis is established, by which time the infant’s condition may be pitiable. 

In premature infants, in whom the condition is not uncommon, the symp- 
tomatology is often paradoxical. There is anorexia instead of a voracious 
appetite ; the vomiting is regurgitant rather than projectile, and so frequently 
is peristalsis normally visible in these attenuated subjects that its significance 
is liable to be disregarded. None the less, amidst this sea of bewilderment 
one diagnostic rock remains — a hypertrophied pylorus can be felt through the 
poorly-developed abdominal wall with comparative ease. 

Radiography. — The diagnosis should be made on a careful clinical exam- 
ination and an X-ray is rarely necessary. To be diagnostic, a barium meal 
should show persistent narrowing and elongation of the pyloric canal. 

Differential Diagnosis. — The most difficult condition from which hypertrophic 
pyloric stenosis of infants has to be differentiated is cardiochalasia 1 of the oesophagus, 
often due to a hiatus hernia (p. 715): a clinical entity that has been summarised 
pithily as one of ‘ persistent vomiting without bile and with no other signs of hyper- 
trophic pyloric stenosis’. The mother sometimes volunteers the information that 
the infant does not vomit if it is held in the upright position. The presence of blood 
in the vomit is almost diagnostic of this condition. Here radiology is essential; it 
shows that the gastric cardia is in a state of continuous relaxation with frequent re- 
gurgitation of the barium that has been given. 

Other conditions from which hypertrophic pyloric stenosis must be differentiated 
are ( a ) intracranial haemorrhage ; (b) duodenal atresia ; (c) high intestinal obstruction, 
e.g. volvulus neonatorum (p. 937). In (f>) and (c) bile will be present in the 
vomitus. 

Treatment. — The majority of paediatricians believe that surgery is the 
treatment of choice : the condition is immediately and completely corrected 
and the child is well within twenty-four hours. Babies who are admitted in 
a dehydrated condition should receive sufficient half-strength dextrose- 
saline solution, given subcutaneously with hyaluronidase, to restore the fluid 
balance. This results in a remarkable improvement in the general condition: 
the sunken eyes and cheeks and depressed fontanelle fill out; the dry skin and 
mucous membrane become moist, and the output of urine increases. 

Medical Treatment 

In cases complicated by infection, especially of the mouth, medical treatment is ad- 
visable because of the increased risk of post-operative gastro-enteritis, even if operation 
would otherwise be indicated. 

In subacute cases the patient often reaches the age of two months before the symp- 
toms become obvious and if, as a result of medical treatment, the gastric residue 
decreases in amount, a cure by non-operative means can be anticipated. 

Eumydrin (atropine methylnitrate) 1 : 10,000 of water, freshly made, is given half 
an hour before each feed, beginning with o - 5 to x ml. and increasing to 2^5 ml. to 
control the symptoms. Toxic symptoms (erythema and hyperpyrexia), though less 

1 Cardiochalasia is the direct opposite of achalasia of the cardia (cardiospasm). 
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common than when atropine is employed, do occur with Eumydrin, and are signs that 
the dose of the drug should be decreased or its use discontinued. Small, frequent 
feeds of milk (if possible the mother’s milk), diluted with 5 per cent, dextrose, are 
given. 

Eumydrin must never be given until a firm diagnosis has been made. 

Surgical Treatment. — After correction of dehydration, operation is per- 
formed without delay. The recovery rate approaches 100 per cent, in early 
cases. 



Ramstedt’8 Operation. — Preliminary Preparation . — The stomach is washed out 
with saline several times; finally, one hour before operation. Immediately before 
operation gastric aspiration must be performed, and continued throughout the opera* 
tion. The prevention of chilling is of great importance. To 
this end the temperature of the operating theatre should be high 
(8o° F., 27 0 C.) and the infant’s body is encased in wool, the 
upper abdomen alone being accessible. 

Operation . — Local anaesthesia is advisable unless the child 
is in good condition and the services of an anaesthetist skilled 
in anaesthesia of infants are available. The abdomen is 
opened by a grid-iron 1 incision in the upper right quadrant of 
the abdomen. The hypertrophied pylorus is delivered and 
rotated so that its superior surface comes into view ; thus the 
least vascular portion (fig. 942) can be selected for the incision. 
In order to ascertain the distal limit of the hypertrophied 
pylorus the surgeon invaginates the duodenum with his index finger. The incision is 
made through the serosa only from this point along the whole length of the lump 
(fig* 943)* Because the hypertrophied pylorus is the consistency of an unripe pear, 
splitting of muscle coats can be accomplished with a blunt dissector. On separat- 
ing the edges with artery forceps, the pyloric mucosa bulges into the cleft which has 
been made in the muscle (fig. 944). Great care is taken not to penetrate the mucosa, 


Fig. 942. — The 
upper pan of the 
hypertrophied pylo- 
rus is comparatively 
bloodless. 



Fig. 943. — Ramstedt’s 
operation. 



Fig. 944. — Showing the 
hypertrophied muscle divided 
and the mucous membrane 
bulging into the incision. 


an accident which is liable to occur while dividing the most distal part of the constrict- 
ing fibres which are in the vicinity of the duodenal ‘ fornix * (fig. 940). In 
order to be sure that there is no perforation, some air is squeezed from the stomach into 
the duodenum. If a perforation has occurred, it is closed by a wisp of omentum held 
in place by three or four interrupted sutures of fine silk (fig. 945). The free entry of 
air into the duodenum indicates adequate division of the muscle. Haemostasis must 
be meticulous. The abdominal incision is repaired. The edges of the loose skin 
fall together and can be kept in apposition with strips of adhesive plaster. It is 
important to remove the wool from the infant’s body as soon as the operation is over, 
or hyperthermia may occur. 
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After-treatment . — To minimise the risk of cross-infection, and 
consequent gastro-enteritis, the patient must be segregated. 

Further infusions of dextrose-saline need not be given unless 
the baby was insufficiently hydrated before operation. A small 
feed (not more than 3i (4 ml.)) should be given one hour after 
operation, and after that the feeds can be rapidly increased. 

The child should be feeding normally in forty-eight hours and 
if there is no vomiting at this time, it is the practice in many 
hospitals to send the child home and bring it back for removal 
of stitches. If the mucosa was accidentally opened at operation, 
it is wise not to feed the child orally for forty-eight hours. 

Complications : 

(( a ) Post-operative pyrexia is rather common arid is not necessarily of serious 
consequence. If protracted, tepid sponging is advisable. 

(i b ) Gastro-enteritis is rare in this country, and is minimised by segregation and send- 
ing the child home as soon as convenient. 

( c ) Disruption of the wound is also rare, and is more liable to occur in emaciated 
subjects. The use of the grid-iron incision in these crises has reduced the incidence of 
this complication. 1 

Hypertrophic pyloric stenosis of adults is a definite entity and is often mistaken 
for carcinoma of the pylorus. When a diagnosis can be made with certainty, Finney’s 
pyloroplasty or a gastro-jcj unostomy gives excellent results; when doubt exists, a 
Billroth I gastrectomy is done. Microscopical examination of the specimen shows 
fibrosis of the myenteric plexus (contrary to the corresponding condition in the infant). 

CONGENITAL OCCLUSION OF THE DUODENUM 
There is stenosis, usually complete, across the duodenum (fig. 946). This occurs 
at the point of fusion of the fore- and mid-gut, and consequently lies in the neigh- 
bourhood of the ampulla of Vater. It is frequently accompanied by other congenital 
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Fig. 945.— 
Patching a per- 
foration of the mu- 
cous membrane. 

{After C. E. Welch.) 



Fig. 946. — Congenital septal duodenal obstruction 
at the commencement of the third part of the duo- 
denum. The gut above is enormously dilated. ( After 
W. E. Ladd.) 


defects. The infant vomits from birth , and daily rapidly loses weight. In contra- 
distinction to congenital pyloric stenosis the vomit contains bile . Laparotomy should 
be undertaken without delay. Duodeno-jejunostomy is the best procedure when, as 
is usually the case, the obstruction is in the second or third part of the duodenum 
(Ladd). In these cases the stoma is difficult to keep open and it is wise to introduce 
a fine plastic tube through a gastrostomy opening, through the stomach across the 
stoma and down into the jejunum for a few inches. 

This should be retained for several days for feeding 
purposes. 


FOREIGN BODIES IN THE STOMACH 

A variety of ingested foreign bodies reach 
the stomach. Fortunately, for the most part 
they are opaque to X-rays (fig. 947). Sharply 
pointed or long objects are best removed 
promptly by gastrotomy because they have 
difficulty in negotiating the curves of the 
duodenum. Rounded, smaller foreign bodies 
may be left to pass along the natural passages. 
Suitable doses of normacol form a gelatinous 


% 




Fig. 947. — Embedded in nor- 
macol, this foreign body was 
passed naturally in three days. 
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pabulum, in which the article becomes embedded during its transit along the 
alimentary tract. X-ray examinations should be undertaken sparingly. 
The first diagnostic examination should be sufficient in most instances. 


Hair-ball of the Stomach (Trichobezoar 1 ). — An example of this rare condition 
is usually to be found on the shelves of pathological museums. Trichobezoars occur 
almost exclusively in females, and in 80 per cent, of cases the patient is below thirty years 



Fig. 948. — Radiograph 
showing hair-ball in the 
Stomach. (Dr. P. M. Wine, 
Birmtngham .) 


of age and is often feeble-minded. Trichobezoars can give 
rise to high intestinal obstruction, gastro-duodcnal ulcera- 
tion leading to haematemesis, perforation, peritonitis, or 
inanition. A trichobezoar shows well on radiography 
(fig. 948). The treatment is removal by gastrotomy. 

ACUTE DILATATION OF THE STOMACH 

This complication can occur after any operation especially 
those on the biliary passages or pelvic organs or even after 
such trauma as a fractured femur or the application of a 
plaster-of-Paris jacket (p. 408). Fortunately this condition 
which used to be common has been greatly reduced by the 
routine use of a nasogastric tube. It can however appear 
quite suddenly and is still a menace. 

Pathology. — In fatal cases the stomach is found to be 
enormously dilated (fig. 949). The organ is filled with air 
and dark, watery fluid. Sometimes the dilatation ends at 
the pylorus ; more often it extends into the duodenum, 


and in a few instances the dilatation involves the upper part of the jejunum. The 


gastric mucosa is bespattered with petechial haemorrhages. 


Clinical Features. — Signs of acute dilatation of 
the stomach may come on two or three hours, or as 
long as two or three days, after an operation or an 
accident. The first warning sign is often muffled 
hiccoughs. Soon the pulse-rate rises to 100 or 120 
beats per minute and other signs of shock become 
manifest. Then the patient vomits ; if the content 
of the stomach is not aspirated forthwith, as it should 
be, this is followed by enormous effortless vomits of 
dark, watery fluid which are characteristic of the 
condition. There is a danger of inhalation of vomit 
and cardiac arrest. 

Prevention. — The use of a post-operative naso- 
gastric tube should prevent this complication en- 
tirely. 

Treatment. — In a fully established case, prompt 
action is imperative. The two principles are : 

(1) To empty the stomach and keep it empty ; 

(2) to restore fluid balance by administering con- 
tinuous intravenous normal saline, followed (after p IGt 949.— Acute dilatation 
chloride loss has been satisfied) by dextrose-saline of the stomach seen at 
solution. The stomach should be emptied and kept necropsy. 

empty by aspiration through an indwelling Ryle’s 

or other small gastric tube passed, when possible, by way of the nose. 

By these measures, unless effective treatment has been delayed unduly, the 
stomach soon regains its tone. If it does not do so, the possibility of hypopotas- 
saemia (p. 86) being a contributory cause should receive immediate attention. 



1 Bezoars, or masses of foreign material in the stomach or intestines of animals, are rela- 
tively common. In some primitive communities a gastric bezoar from a goat is accredited 
with magical healing properties. 

John Alfred Ryle , 1889-1950, Professor of Social Medicine, University of Oxford . 
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GASTRIC TETANY 

Tetany due to alkalosis may occur where there is long-continued vomiting, gas tric 
aspiration, or excessive ingestion of alkali. The extracellular alkalosis is always 
accompanied by cellular acidosis, potassium depletion, and a fall in the blood calcium 
(parathyroid tetany, p. 568). Clinically there are muscle spasms in the extremities, 
shallow respiration, and cyanosis. The stomach must be kept empty by a tube and 
the blood electrolytes estimated so that the specific deficiencies may be rapidly cor- 
rected. Whilst these are being done, continuous intravenous dextrose saline with 
calcium gluconate should be given. Even when the chloride deficit is corrected, the 
alkalosis may persist and this is indicative of the need for potassium (p. 86). 

rupture of the duodenum 

Traumatic rupture of the duodenum is a f*re accident, usually the result of 
a blow on the right flank. The rupture may be ii|tra- or extraperitoneal, or both. 

Intraperitoneal Rupture . — The tear can usually be sutured. 

Extraperitoneal Rupture . — The initial symptoms are often slight, and the condition 
is overlooked until an abscess forms. When such?an abscess is opened, a duodenal 
fistula results. 

Duodenal Fistula. — The most usual causes art as follows : 

1. As a complication of gastrectomy (p. 759). 

2. An abscess connected with a perforated duodenal ulcer. 

3. Traumatic rupture of the duodenum. 

4. As a complication of transduodenal choledochotomy, right nephrectomy, or right 
colectomy. 

The fistula discharges bile and pancreatic juice which cause excoriation of the skin. 
Excessive discharge may quickly lead to dehydration, electrolyte imbalance, and hypo- 
proteinaemia. The management consists essentially of three procedures : 

1. Protection of the skin by 1 per cent. HC 1 in zinc oxide cream. 

2. Continuous, adequate, efficient suction drainage of the fistula (fig. 1102) which 
may be facilitated by gravity — the patient lying prone. 

3. Replacement therapy — when the fistula drainage is small, closure may be con- 
fidently expected within a few days using simple intravenous therapy. If the dis- 
charge is profuse, a severe illness can be prevented by a simple feeding jejunostomy on 
the left side of the abdomen. The valuable pancreatic and biliary juices may be 
returned to the jejunum by this route. 

Traumatic fistulae of the first part usually close spontaneously — those of the second 
and third part are formidable indeed. They present such a grave problem that it is 
worth considering a duodeno- jejunal anastomosis overlying the defect if this can- 
not be closed easily at the primary operation. 

VOLVULUS OF THE STOMACH 

Rotation of the stomach usually occurs around the axis made by its two fixed points, 
i.e. the cardia and the pylorus (fig. 950). Although the rotation can occur in a horizon- 



Fig. 950. — Volvulus of stomach 
— common axis of rotation. 



Fig. 951. — Volvulus of 
stomach— colon passes up- 
wards and greater curve of 
stomach is inverted. 



736 A SHORT PRACTICE OF SURGERY 

tal or vertical direction, in its common form the greater curve with the colon moves 
upwards to lie under the cupola of the left diaphragm (fig. 951). An important 
predisposing cause of this event is eventration of the diaphragm from whatever 

cause. It is probable that the colon moves up first 
and takes the stomach with it. The condition is 
usually intermittent, but it may present in an acute 
form. The patient takes a small amount of food and 
he feels full ; there is slight epigastric pain and retching. 
He has to wait awhile, and he may find that if he lies 
flat he can then eat some more. The diagnosis is 
established by a barium meal (fig. 952). It is often 
impossible to pass a stomach tube. 

Treatment* — Operation is the only satisfactory 
form of treatment. The greater curvature of the 
stomach must be completely freed from the colon by 
division of the gastro-colic omentum. It is probable 
that this of itself is adequate. A further safeguard, 
however, consists of fixing the greater curve to the 
duodeno- jejunal flexure (or better, the fourth part of the duodenum), as in a posterior 
gastro-enterostomy but without a stoma. 

Where the rotation occurs as the result of and into a large hiatal defect, the essential 
treatment consists of closure of the hiatus around the oesophagus. 

ACUTE PHLEGMONOUS GASTRITIS 
(syrt. ACUTE SUPPURATIVE CELLULITIS OF THE STOMACH) 

Both the anterior and posterior walls of the stomach are congested and swollen, and 
feel like wet blotting-paper; pus is present in its submucosal layer. In its most acute 
form phlegmonous gastritis invades the walls of the stomach from the cardia to the 
pylorus. There is a localised variety that, when situated in the distal part of the 
stomach, has been treated successfully by partial gastrectomy. The absence of 
characteristic signs and the rarity of the condition makes preoperative diagnosis im- 
possible. Probably in some cases resolution occurs, and the true nature of the condi- 
tion never comes to light. In the acute generalised variety, the diagnosis of either 
perforated peptic ulcer or acute pancreatitis is made. At laparotomy the stomach 
is found to be inflamed and oedematous. If a hollow needle connected to an aspir- 
ating syringe is introduced into the submucosa, thick, muddy pus is withdrawn which 
is sent for culture and antibiotic sensitivities. A small incision is made through the 
muscle coats only. Drainage is provided to this locality and to the lesser sac. Post- 
operative treatment consists of the administration of fluids intravenously, complete 
rest to the stomach, gastric aspiration continuously or at very frequent intervals, and 
intense antibiotic therapy, in which the main hope 
of recovery lies. 

DUODENAL DIVERTICULUM 

There are two varieties : 

1. Primary diverticulum of the second and 
third parts of the duodenum. They occur on the 
concave border (fig. 1150), are usually single but 
may be multiple, and commonly arise at the portal 
of entry of the blood-vessels into the duodenal wall. 

In 90 per cent, of cases they are an incidental 
finding during the course of a barium meaL It is 
wise not to incriminate them as a cause of symp- 
toms (fig. 953) but to make a thorough search for 
pathology elsewhere. Rarely, a large diverticulum 
near the ampulla of Vater may cause jaundice. In 
addition, if a diverticulum is persistently tender when visualised during screening or 
if it retains barium for days, then it may be justifiable to operate. The duodenum 
is mobilised, turned medially, and the diverticulum dissected free. The duodenum 
is then opened opposite the diverticulum which is seized, inverted into the lumen, 
and is tied off. The duodenum is then closed and the fascia over the site of the 


y 



Fig. 953. — Typical duodenal di- 
verticulum. 



Fig. 952. — Volvulus of 
stomach- -barium meal find- 
ings. 
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diverticulum oversewn. The duodenum is deficient of peritoneum in this area and 
the operation is not without risk as a fistula may follow. 

2. Secondary Diverticula. — These occur in the first part of the duodenum and 
are the result of scarring following duodenal ulceration. They are responsible for 

the trifoliate duodenum seen on X-ray (fig. 

954 )- 

Chronic duodenal ileus is a rare condition 
which may mimic pyloric stenosis. The duo- 
denum is dilated up to the superior mesenteric 
vessels. The dilated segment has a characteris- 
tically smooth outline (fig. 955). It is a radio- 
logical diagnosis rather than a clinical one. Some 
advocate duodeno-jejunostomy for this condition, 
but the results are disappointing. 

Prolapsing Gastric Mucosa. — This again is 
a doubtful clinical entity and is really an X-ray 
finding. Hypertrophied gastric mucosa prolapses 
through the pylorus (fig. 956 (inset)). Pyloric F ig. 954.— Duodenal ulcer show- 

obstruction has been attributed* to* this pheno- jpg typical trefoil or shamrock dc~ 
menon. Ibrmity. (Dr. G. Stachurko , London.) 

Syphilis of the stomach produces thickening 
of the wall and mucosal ulceration. The differential diagnosis is difficult because ulcer 
or cancer of the stomach may be present in a patient with a positive Wassermann 



Fig. 955 . — Duodenal ileus. Fig. 956 . — Showing the ‘ jockey-cap * 

Note the abrupt obstruction deformity. Inset.— The prolapse viewed 

to the third part of the from the duodenal aspect of the pylorus, 

duodenum. (L. H. Appleby , F.R.C.S . , Vancouver.) 


reaction. Laparotomy is indicated if the lesion does not respond rapidly to a course 
of anti-syphilitic treatment. 

Annular pancreas may cause duodenal obstruction (p. 847). 

Giant rugal hypertrophy of the stomach is a descriptive name given to a condi- 
tion which manifests itself clinically as a protein-losing gastro-enteropathy. Recogni- 
tion of this feature may necessitate gastrectomy. The thick folds can be demon- 
strated radiologically, seen at gastroscopy, and palpated at laparotomy. There is not 
the slightest evidence that this condition is premalignant, nor is it inflammatory. The 
aetiology is unknown (Johnson). 

PEPTIC ULCER 

There are two distinct types — duodenal and gastric. Either may present 
in an acute or chronic form. 

ACUTE PEPTIC ULCERS 

./Etiology* — As a clinical finding these ulcers appear as multiple erosions in 
stomachs which are not secreting acid at the time, have marked biliary reflux and the 
gastric mucus presents as large white globules instead of the usual opalescent fluid. 
About half the patients give a history of ingestion of aspirin or butazolidine. 

August von Wassermann . , 1866-1925 . Director of the Institute for Experimental Therapy , Berlin . 

H. Daintree Johnson, Contemporary . Surgeon, Royal Free Hospital , London. 

S.P.S. — 47 
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Classically they present with haemorrhage. Acute peptic ulcers have been found at 
post-mortem in haemorrhagic diseases, uraemia, food poisoning, bactcrsemia, and 
burns (see Curling’s ulcer, below). 

Pathology. — Acute peptic ulcers are frequently multiple — in 75 per cent, of cases 
more than three of these lesions are present. They can occur in any part of the 
stomach, but in the duodenum they are almost confined to the first part. These 
ulcers are oval or circular in shape, and vary in size from 1 to 2 mm. in diameter 
(when they are called erosions) to 1 or more cm. in diameter. They are shallow, 
punched out, and seldom invade the muscular coats. When healing occurs, acute 
peptic ulcers are unlikely to leave scars. 

Clinical Features. — Acute peptic ulcers probably occur with great frequency. 
They give rise to short-lived attacks of dyspepsia which are not diagnosed, and the 
ulcer heals. Usually they are recognised only when they cause haematemesis. 
Occasionally an acute ulcer, particularly when it is situated on the anterior wall of 
the duodenum, perforates. By gastroscopy, it has been ascertained that acute 
peptic ulcers can be the cause of haematemesis at all ages and in both sexes. Such 
lesions have been seen to progress to chronic ulceration (Tanner). 

Treatment. — If possible, the cause must be removed. Under medical treatment 
acute peptic ulcers tend to heal rapidly. Blood transfusion may be required for 
haematemesis. Dietetic irregularities must be corrected in order to prevent recur- 
rence or chronicity. 

Curling’s ulcer is an acute ulcer of the posterior aspect of the first part of the 
duodenum which may follow severe burns. Often multiple, they are found in 9 per 
cent, of patients dying of burns and may cause severe gastro-intestinal bleeding some 
days after injury. Bleeding in the first forty-eight hours is due to severe congestion 
of the gastric and proximal duodenal mucosa which occurs after a bum — often with 
pctccluae and multiple superficial erosions. 

CHRONIC PEPTIC ULCER 

^Etiology. — The crucial question is, why do some acute ulcers become chronic ? 
Many theories have been put forward but none is a satisfactory explanation for all the 
various forms of the lesion. 

Incidence. — Peptic ulcer, rare before the age of sixteen, becomes more frequent 
as middle age approaches, and in England nearly 10 per cent, of men aged forty-five 
to fifty-four years are thus afflicted. Occupation has some bearing on the condition ; 
thus significantly high incidences are found among doctors, foremen and business 
executives, while significantly low incidences occur among agricultural workers and 
sedentary workers, e.g. clerks, civil servants and draughtsmen (Doll). The 
popular belief that bus-drivers are especially liable to this condition has not been 
substantiated. In many parts of the world, e.g. U.S.A., Scandinavia, this disease is 
a6 rife as it is in Great Britain. Conversely, the incidence among Africans and 
Asiatics living in their native lands is comparatively low, except in the newly emerging 
nations where the local population are assuming increasing responsibility. Duodenal 
ulcer is found four times more commonly than gastric ulcer in patients under the age 
of thirty-five years, but after forty-five years of age it is only one to two times more 
common. In Scotland the ratio of duodenal to gastric ulcer is higher than in England, 
while in India the ratio of duodenal to gastric ulcers is 30:1. 

All over the world the incidence of peptic ulcer in women is much lower than in 
men, and in women the two types of ulcer are about equal. Chronic gastric and duo- 
denal ulcers not infrequently co-exist. In such instances the duodenal ulcer appears first. 

Gastric Ulcer. — Chronic gastric ulcer is associated with either normal or 
hyposecretion, atrophic gastritis, and usually occurs in a later age group. It is a disease 
of the labouring classes rather than those subject to stress and responsibility. Here 
again there is a genetic factor, but the pattern of inheritance of gastric and duodenal 
ulcer is quite separate. With reference to the blood groups, again there is a relation- 
ship, but it is less precise than for duodenal ulcer. 

Duodenal Ulcer. — The basic factor in this condition is the presence of a large 
oxyntic cell mass with associated hypersecretion of acid. 

(a) Genetic and Blood Groups. — There is definite evidence that chronic ulcers occur 
in families. Where duodenal ulcer occurs in a young man, for instance, there is 
frequently a strong family history. Moreover, persons of blood group O are about 

Thomas Curling , 1R11—1A8&. Surgeon » The London Hospital. 

Norman Cecil Tanner, Contemporary . Senior Surgeon , Charing Cross Hospital , London. 

Richard Doll, Contemporary • Honorary Associate Physician, Central Middlesex Hospital , London . 
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three times more likely to develop a peptic ulcer than are persons of other blood 
groups. It seems possible that the ABO genes may either modify the size of the 
oxyntic cell mass and therefore the amount of hydrochloric acid that an individual 
can secrete, or else be associated with failure of the ulcer protective mechanism. 

(b) Neurogenic Theory . — Stimulation of the vagus results in gastric hypersecretion 
and hypermotility. Stress and anxiety are undoubtedly a leading cause of duodenal 
ulcer and these probably exert their effect via the vagus. 

(i c ) Accessory Causes . — Inadequate mastication, indigestible food, irregular meals, 
excessive smoking, and vitamin deficiency have, at one time or another, been blamed, 
and unquestionably are to some extent predisposing factors. It has been conclusively 
shown that smoking delays healing in gastric ulcers, 

(d) Endocrine . — In general, it may be said that the effects of emotional, as well as 
physical stress are hormonally transmitted to the stomach via the pituitary-adreno- 
cortical axis (fig. 752). There are, however, specific endocrine disorders which may 
be associated with severe or intractable ulceration. These include (i) the Zollinger- 
Ellison syndrome, where a non-beta cell tumour secreting ‘ gastrin 9 occurs in the 
pancreas (p. 861); (ii) the multiple adenoma syndrome, where adenomas occur in 
the pituitary, adrenal, pancreatic, and parathyroid glands (p. 570); (iii) hyperpara- 
thyroidism (p. 570). 



Pathology. — Ulcers, whether gastric or duodenal, only occur in alkaline 
mucosa. The ulcer-bearing area is shown in fig. 957. This area is much 
smaller than the area of atrophic gastritis 
(fig. 958) which is the essential precursor 
of gastric ulcer. The ulcer itself occurs 
in the alkaline mucosa of the atrophic area 
adjacent to the acid-secreting fundic 

mucosa. A chro- 
nic peptic ulcer 
invades the 
muscular coats, 
which it tends 

to penetrate. When a gastric ulcer heals, the site 
is covered by acid mucosa again. The line of 
demarcation between alkaline and acid-secreting 
mucosa is not fixed but migrates up and down in 
the stomach. Fibrosis, the result of recurrent 
ulceration, causes deformities, including pyloric stenosis and hour-glass 



Fig. 957. — Shaded Area . — The 
common area for benign ulcers in 
stomach and duodenum. Red Area . — 
In this area ulcers carry a high risk of 
malignancy. 


Fig. 958. — Area of gastritis 
(alkaline) in gastric ulcer. 
Red area — acid mucosa. 


contracture. 

Chronic Gastric ulcer is usually larger than a chronic duodenal ulcer. It 
varies in size, but in a well-established case it will admit the tip of a finger. 
The floor of a chronic gastric ulcer is situated in the muscular coats of the 
stomach, and as time goes on the ulcer occupying the posterior wall becomes 
adherent to, and later invades (chronic perforation), the pancreas. In the 
same way a chronic ulcer situated on the antero-superior aspect of the 
stomach can penetrate the liver, while a saddle-shaped ulcer situated on the 
lesser curvature can, and often does, penetrate both the liver and the 


pancreas. 

Chronic Duodenal Ulcer . — The ulcer is nearly always situated in the first 
part of the duodenum, and sometimes two ulcers are present: one on the 
anterior surface and one on the posterior surface of the first inch of the duo- 
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denum. An anterior ulcer may perforate, a posterior one carries the risk of 
secondary haemorrhage by erosion of a large vessel. 

Microscopical Examination. — There is nearly always greater destruction of 
the muscular coat than of the mucosa. The base of the ulcer is covered by a thin 
layer of granulation tissue. The arteries in the neighbourhood show evidence of 
endarteritis obliterans. Often there are no nerves in the door of the ulcer but always 
many in the edge. The terminations of these nerves are bulbous, akin to those in an 
amputation stump (Kinsella). At the margin of the ulcer there may be epithelial 
proliferation, and downgrowths of glandular tissue are apt to be found beneath the muscu- 
laris mucosas, which are sometimes misinterpreted as indicating a carcinomatous change. 

A chronic duodenal ulcer never becomes carcinomatous. On the other 
hand, a chronic gastric ulcer may become malignant, but how frequently this 
change takes place is a matter of great difference of opinion. While a much 
higher figure has been given in many series, it would seem probable that it 
does not exceed 4 per cent., and, in the opinion of many, this estimate is too 
high. The problem is whether the carcinoma occurs in the ulcer or in the 
surrounding mucosa. Even giant ulcers (those with a crater of more than 
an inch (2-5 cm.) in diameter) are seldom carcinomatous. 

Pathology at Operation. — A chronic peptic ulcer may present as a white 
scar under the peritoneal coat. Delicate vascular adhesions, salmon pink 
and fluffy in appearance, can often be observed in the immediate neighbour- 
hood of the peritoneal aspect of the ulcer. At other times the ulcer must be 
sought for by palpation; induration, frequently extensive in the case of a 
gastric ulcer, is centred over the mucosal lesion. 
When the ulcer is situated in the duodenum, the sur- 
rounding induration is not so evident, but if the ulcer is 
situated on the posterior wall it may be possible to feel 
the crater with the tip of the finger. A useful method 
of confirming the presence of a peptic ulcer, particularly 
one situated on the anterior wall of the duodenum, is to 
rub the peritoneal surface gently with a swab; the peri- 
toneum overlying the ulcer becomes speckled, as 
though sprinkled with cayenne pepper (fig. 959), 
a characteristic phenomenon due to minute petechial 
haemorrhages. If there is any real doubt, a longitudinal gastrotomy incision 
should be made with the diathermy knife and the mucosal area inspected. 
Ulcers in the pyloric channel (p. 756) will be missed if this is not done. 

It is sometimes difficult to be certain whether a given ulcer is gastric or 
duodenal. The veins of Mayo (fig. 939) are a helpful landmark. It is 
certain, however, that all benign ulcers lying immediately on either side of the 
pylorus are due to hypersecretion and will require the same treatment. 

THE CLINICAL FEATURES OF GASTRIC AND DUODENAL ULCERS CONTRASTED 

It is useful to record the patient’s history under seven headings. 

Chronic Gastric Ulcer. — The patient is usually beyond middle age, 
and by reason of a restricted diet is often thin. In many instances the 
patient appears anaemic, and this is often confirmed by a haemoglobin 

Victor John Kinsella , Contemporary . Consulting Surgeon, St, Vincent* s Hospital, Sydney, Australia . 



Fig. 959. — Petechial 
haemorrhages around 
the peritoneal aspect 
of a chronic peptic 
ulcer. These become 
more obvious after 
gently rubbing the 
surface with gauze. 
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estimation. On careful enquiry certain features of the dyspepsia become 
manifest. Typically there is : 

1. Periodicity. — The attacks last from two to six weeks, and are followed 
by intervals of freedom from two to six months. The attacks are more in 
evidence in the spring and autumn and should be recorded. 

2. Pain is epigastric, and may occur immediately, or any time up to two 
hours, after food. Pain may radiate through to the back, is relieved by lying 
down flat and practically never occurs at night. 

3. Vomiting. — In over 50 per cent, of cases vomiting is a notable symp- 
tom. It relieves the pain, and may be self-induced. 

In the ‘ pyloric channel ’ ulcer vomiting may be the predominant or only symptom 
and the barium meal may be negative. If the symptoms are severe, pylorotomy may 
be essential in order to make the diagnosis. Pyloric channel deformity may be the 
precursor of a lesser curve gastric ulcer. 

4. Hcematemesis and Melcena. — At some tine or other 30 per cent, of 
patients with gastric ulcers suffer from bleeding from the ulcer. The ratio 
of haematemesis to melsena is about 60 : 40. 

5. Appetite is good, but the sufferer is afraid to eat. 

6. Diet. — The patient learns to avoid fried foods, stews, curries, and twice 
cooked meat. Milk, eggs, and fish are the staple diet. 

7. Weight. — Usually by the time the surgeon is consulted there has been 
some loss of weight. 

On examination there is frequently deep tenderness in the mid-line of the 
epigastrium a few inches above the umbilicus. 

Chronic duodenal ulcer can occur at any time during adult life, but is 
commonest between the ages of twenty-five and fifty. It is more common in 
men, who appear otherwise healthy. 

1. Periodicity is usually well marked, and classically the attacks come on 
in the spring and in the autumn and are precipitated by ‘work, worry, or 
weather ’. These attacks usually last from two to six weeks, with intervals 
of freedom from one to six months. 

2. Pain is severe, and may double the patient up. It usually occurs two 
to two and a half hours after food. As it is often relieved by food, the pain 
is known as ‘ hunger pain ’, and, classically, the patient carries biscuits, 
which he eats at frequent intervals to prevent this gastric torment. The 
pain, which is also relieved by alkalis, often awakens the patient round about 
2 a.m. but is usually absent at the normal hour of rising. 

3. Vomiting is rare in duodenal ulceration unless .it is self-induced or 
stenosis has occurred. Regurgitation of burning fluid into the mouth 
(* water-brash ’) together with pain deep' to the sternum (‘ heart-burn ’) due 
to reflux oesophagitis are common complaints (1 : 10). 

4. Hcematemesis and melcena , which occur in the ratio of 40:60, but 
sometimes together, are rather more frequent than in the case of gastric ulcer. 

5. Appetite is exceptionally good, but the patient sometimes refrains from 
eating solid food during the attacks. 

6. Diet. — In contradistinction to patients with a chronic gastric ulcer, 

Lord Moynihan, 1866 - 1936 . Surf ton, Tht General Infirmary, Leeds, first described ‘ hunter pain ’. 
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those suffering from duodenal ulcer who have not been ordered a special 
diet seldom display much dietetic discrimination, although some of the more 
intelligent find it advisable to avoid fried food. 

7. Weight . — Usually there is no loss of weight ; indeed, the patient often 
becomes plump (partly because of the ingestion of milk to relieve pain). 

On examination it is not unusual to find localised deep tenderness in the 
right hypochondrium. 

After about two years the course of the disease becomes steady. There is 
1 per cent, risk of perforation and 3 per cent, risk of massive bleeding — 1 in 
4 require surgical intervention in four to five years. The ulcer that starts with 
bleeding or perforation is likely to do it again. 

SUMMARY 

Gastric Ulcer Duodenal Ulcer 

Present Well marked 

Half an hour after food Two hours after food 

Considerable vomiting No vomiting 

Haematemesis more Melsena more frequent 

frequent than melaena. than haematemesis. 

Afraid to eat Good 

Lives on milk and fish Eats almost anything 
Loses weight No loss in weight 


Periodicity 

Pain 

Vomiting 

Haemorrhage 

Appetite . 

Diet 

Weight 


SPECIAL METHODS OF INVESTIGATION 




Fig. 960. — Barium 
meal X-ray showing 
gastric ulcer projecting 
from lesser curve. (Dr. 
Howard Middlemiss, Bristol.) 


Barium Meal. — The radiological findings are often 
conclusive. In a gastric ulcer a niche will be seen project- 
ing from the usually smooth outline of the lesser curve 
(fig. 960). The stomach is often hypotonic and J -shaped 
and hangs low in the pelvis. In duodenal ulcer diagnosis 
depends on demonstrating an ulcer crater filled with 
barium — this is positive evidence of an ‘ active * ulcer (fig. 
961). In longstanding ulcers so much scar tissue is present 
that it is often impossible to show an ulcer crater with a 
persistent flake of barium. Where, however, deformity is 
constant the inference is that there has been a chronic 
cicatricial process due to an ulcer. In such a case the folds 
of scar tissue converge on the ulcer site, and if this ‘ rugal 
convergence 9 can be shown, there is a very strong suspicion 
that an ulcer is present. It is important to recognise the 
shape of the normal duodenal cap when distended with 
barium (fig. 961). The appearances of pyloric stenosis and 
hour-glass deformity are characteristic (figs. 981 and 982). 

Blood Studies. — A haemoglobin estimation may 
show evidence of chronic blood loss. A raised eryth- 
rocyte sedimentation rate in a gastric ulcer suggests 
malignancy. 

Stool Studies. — Examination for occult blood is 
important and should be done routinely in such cases 
on the specimen of faeces on the finger-stall at rectal 
examination. If the patient has recently ingested 
meat or aspirin, or has used a stiff tooth brush, a 
false positive may be obtained. 
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Normal duodenal cap filled 
with barium. 




To show rugal conver- To show * ulcer niche * 
gence. in profile. 


Fig. 961 . — Various findings in barium meals of duodenal ulcers. (Dr. Howard Middiemiss , Bristol.) 


Greger son's Benzidine Test is the most useful for this purpose. A powder composed 
of barium peroxide and benzidine 10:1 is prepared and enough to go on the tip of a 
penknife is added to 5 ml. of 50 per cent, acetic acid in a test tube. If a few drops 
are added to a smear of faeces on filter paper, a blue colour appears in ten seconds 
when blood is present. . 

Hcematest . — A drop of water is put on a tablet placed on a thm smear of faeces on 
filter paper. A blue colour develops in one minute if positive. 


Studies of Gastric Function. — The fractional test-meal has been com- 
pletely superseded. At present (Buckler), there are three tests in common 
use: Kay’s test indicates the size of the oxyntic cell mass, Dragstedt’s test 
the extent of vagal secretion at night, and Hollander’s test the integrity of the 


vagus. 

(1) Augmented Histamine Test (Kay). — This is useful in diagnosis, in pre- 
operative selection, and in screening cases of the Zollinger-Ellison syndrome (p. 861;. 
In the latter there is a high basal output which is but little increased by histamine 

stimulation. , _ . - . 

From a fasting stomach, the basal secretion is collected for one hour. Mepyranune 
malleate 100 mg. is given intramuscularly to antagonise the side-effects of histamine. 
Twenty minutes later, histamine (0 04 mg. per kg. body-weight) is given subcutaneously 
and the maximal secretion collected during the subsequent hour (Table 1). there 
are several variations of this test and these include continuous administration ol hist- 
amine or the use of histalog when no antihistamine is necessary. 

Achlorhydria , by definition, occurs when a stomach cannot produce juice with a p« 
of less than 7*1 even after augmented histamine stimulation. It occurs in 18 per cent. 

of patients with gastric carcinoma (Baron). , „ . . _ rr> nr 

(2) Night Juice (Dragstedt). — This is a method of assessing the inter-digestive or 

resting secretion of the stomach. After sedating the patient with ut 

phenobarbitone, continuous or intermittent low-pressure gastric suctioa is c^Mdout 
through an indwelling gastric tube previously screened ?^to position. Norm y 
about 400-ml. secretion is aspirated in the twelve-hour period from 9 p. * 

Volumes above this level are suggestive of duodenal ulceration, 

Ellison syndrome cases, volumes in excess of a litre ocxrur. T 
HC 1 content is valuable as an index of vagal activity (Table 2). 

Keith Buckler , Contemporary. Research Fellow, Royal 0 f Glasgow . 

Andrew Watt Kay , Contemporary . Regtus Professor of Surgery, Unversupy 

Jeremy Hugh Baron , Contemporary . Reader in Mt A^f\^ t ^ l ^l erv ^j n iversity of Florida , Gainesville . U.S.A . 
Lester Reynold Dragstedt , Contemporary. Research Professor of Surgery , university j 
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Table i 

Average HCl response in mEq. Free Acid /hr. 
to Augmented Histamine Test 



Basal 

Maximal 

Gastric Ulcer 

2 

146 

Duodenal Ulcer 

6 

37*5 

Anastomotic Ulcer 

77 

3 i 

Zollinger-Ellison 

22 


Syndrome 


Table 2 

Free HCl in mEq. in twelve hours 9 night 
secretion 


Normal 

IO— 20 

Gastric Ulcer 

5 - 15 

Duodenal Ulcer 

40- 80 

Duodenal Ulcer with 

40- 60 

Gastric Ulcer 


Zollinger Ellison 

100-300 

Syndrome 



(3) Insulin Meal (Hollander). — Since acid production following hypoglycaemia 
is attributed to direct vagal action on the oxyntic cell mass, insulin given to a 
patient who has had a vagotomy performed should result in no increase in acid 
production. This test is thus valuable post-operatively to verify the completeness of 
vagal section. To a fasting patient, 15 I.U. soluble insulin are given intravenously, 
and serial quarter-hourly gastric aspirations performed for the next two and a half- 
hours. Blood-sugar levels arc also measured at hourly intervals to ensure that the 
level falls below 30 mg. per cent. — the level necessary to guarantee adequate vagal 
stimulation. The test shows incomplete vagotomy if 20 m.eq. per litre of HCl 
appears in consecutive quarter-hourly samples in the two hours after insulin (Baron). 

In addition, the glucose tolerance curve, an X-ray of the pituitary fossa, the serum 
calcium and phosphorus levels, and the urinary 17-ketosteroids may help to elucidate 
the difficult case with an endocrine background (multiple adenoma 
syndrome). 

Gastroscopy requires special training and considerable 
experience but affords valuable information. By its em- 
ployment, with the exception of the areas shown in fig. 962, 
the whole of the interior of the stomach can be adequately 
scrutinised by the eye of the gastroscopist. 



Fig. 962. — The 
blind areas of 
gastroscopy. 


Contraindications. — The passage of a gastroscope is contraindi- 
cated in the presence of disease of the oesophagus, aortic aneurysm, 
or an obvious spinal deformity. It may be difficult in cases with 
complete dentition, or with osteoarthritis of the cervical spine. In the latter case the 
posterior pharyngeal wall may be damaged and a retropharyngeal abscess may result. 



Fig. 963. — Gastro- 
scopic view of the lesser 
curvature showing a 
gastric ulcer above the 
entrance to the antrum. 
(IT. W. Davey , F.R.C.S .) 



Fig. 964. — Gastroscopy — 
early carcinomatous change in 
a chronic gastric ulcer in a 
patient undergoing medical 
treatment. ( Hermon Taylor , 

F.R.C.S. , London.') 


Indications. — Gastroscopy is valuable in the diagnosis of shallow gastric ulcers that 
do not show on radiography, in checking the results of medical treatment in cases of 
chronic gastric ulcer, in the differential diagnosis between a chronic peptic ulcer (fig. 
963) and a carcinoma (fig. 964)* * n f he diagnosis of a small gastric neoplasm, in the 

Frederick G. Hollander, Contemporary. Associate Surgeon, Sharp Memorial Hospital, San Diego , California , U.S.A 
Georg Wolf , Contemporary, Optical-instrument Maker, Berlin , and Rudolph Schindler, Contemporary. Associate 
Professor of Medicine , University of Chicago (formerly of Munich), invented the gastroscope in 1022. 
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detection of certain forms of gastritis, and in examination of the stoma in cases of 
suspected gastro jejunal ulcer. 

Technique . — Local or general endotracheal anaesthetic may be used. With the 
patient lying in the left lateral position, the head supported and the knees drawn up, 
the gastroscope is passed and the stomach inflated with air. The flexible extremity of 
Hermon Taylor’s instrument (fig. 965) can be moved into different parts of the 



Fig. 965. — Hermon Taylor’s flexible gastroscope. 


stomach by means of a controlling wheel near the eyepiece, and with this instrument, 
with the exception of the blind spots referred to, all parts of the ulcer-bearing area 
can be examined. Positive radiographic evidence is more reliable than negative 
gastroscopic findings. 

The fiberscope is an instrument similar in principle to the gastroscope but in which 
glass fibre provides the lens system. It is thus flexible and the technical difficulties 
associated with the introduction of the gastroscope are eased. It can be used to 
inspect the duodenal bulb (Hirschowitz) and to see beyond a gastro-duodenal anasto- 
mosis in some cases. 


Gastro-photography . — The gastro-camera (fig. 966) was developed in Japan and is 
now widely used. It gives excellent colour photographs of every part of the gastric 

mucosa (fig. 967). These are not so 
easy to interpret as the direct view of 
the gastroscopist but a greater area 
of the stomach can be seen. The 
indications and contraindications 




Fig. 966. — The gastro-camcra. ( From the London Fig. 967. — Gastro-photograph. A be- 
Chmc Medical Journal, Dr. G. D. Hadley, London .) nign prepyloric ulcer. Note the clean 

yellow-white base and surrounding 

are as for gastroscopy (p. 744). The instru- oedema. (Dr. g. d. Hadley, London.) 
ment is slim and flexible and can be passed 

under omnopon-scopolamine medication. It is passed to its full length and the 
stomach distended with air. It is withdrawn gradually, frames being shot in three 
directions at each level. The films are processed and returned in five days and give 
a permanent record of any lesion. 


Hermon Taylor , Contemporary . Surgeon , The London Hospital. 

Basil I. Hirschowitz , Contemporary . Professor of Medicine , University of Alabama, U.S.A. 
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TREATMENT OF CHRONIC PEPTIC ULCER 

All are agreed that in the absence of complications threatening life, the 
treatment of a chronic peptic nicer should in the first instance be medical. 
When necessary, dental attention should be insisted upon, and as far as pos- 
sible any other source of focal infection eliminated. 

MEDICAL TREATMENT 

Duodenal Ulcer. — The essence of treatment is rest in bed in peaceful surround- 
ings with a two-hourly dietary regimen. In the case of a florid ulcer with severe and 
intractable pain, a trans-nasal intragastric milk drip through fine polythene tubing 
may be necessary to give relief. The doctor and the sister-in-charge must have ample 
time to talk to the patient, and thereby unfold any factor or factors that are causing 
stress, and strive to eliminate them. At least six weeks’ rest is essential for the healing 
of a peptic ulcer with a resulting supple scar. In both duodenal and gastric ulcer the 
diet must be free from spicy foods and alcohol. All drugs such as butazolidine, 
aspirin, and cortisone should be avoided. Smoking must be prohibited. 

To correct the hyperchlorhydria, it is useful to give alkalis such as magnesium 
trisilicate, magnesium carbonate, or aluminium hydroxide at frequent intervals, with 
belladonna. Antigastrin, (a phenylalanine compound), has been synthesised and may 
prove successful. 

Probanthine is an anticholinergic drug and has a useful inhibiting action on 
secretion. Although it can be used during the day, its greatest value is to control 
night secretion (i.e. 30 mg. on retiring). 

Gastric Ulcer. — Complete rest in bed in the horizontal position with only one 
pillow for three weeks is essential This causes duodenal regurgitation to cease (p. 
741). The diet must be soft, bland, and, where necessary, homogenised. Carben- 
oxolone is the only drug which has been proved to be of value in this condition. 

In all gastric ulcers the effects of medical treatment must be reviewed after three 
weeks by X-rays, and gastroscopy where possible. If a gastric ulcer is not showing 
evidence of healing at this time, there is a strong suspicion of malignancy. 

When the patient resumes his occupation he must persevere with frequent regular 
meals, regular hours, suitable food, and no cigarettes. He should lie down for one 
hour after every meal if practicable. 

SURGICAL TREATMENT 

Indications for Operation. — This is such an important decision that 
each patient must be considered individually and judged on his merits. It 
is wise to let the duodenal ulcer patient ‘ earn 5 his operation. If surgery is 
done early in the disease before he has had some pain or a complication, he will 
be likely to resent some of the sequelae of surgery. In general, the following 
facts suggest the need for surgery: 

(a) Intractable pain, or recurrence of pain after previous perforation or 
haemorrhage. 

( b ) Complications, e.g. pyloric stenosis, hour-glass deformity, perforation, 
or bleeding. 

(c) In a gastric ulcer where there is no sign of healing after three weeks* 
medical treatment or where there is other suspicion of malignancy. 

(d) Where there is frequent loss of work. 

(e) In general, ulcers which have been present for over five years are un- 
likely to heal (Watkinson). 

Although it is true that the patient who responds well to medical treatment 
will also respond well to surgery, it is unwise to advocate surgery in women of 
the child-bearing age^ in the young where retardation of growth may occur, 

Geoffrey Watkinson , Contemporary . Physician, Royal Hospital , York . 
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in the underweight, or in any who have a present or past history of tuberculosis. 

Operative Treatment. — The aim of surgery in duodenal ulcer is the re- 
duction of the acid secretion to a safe level. Hitherto this has been achieved 
by partial gastrectomy, an operation which has been widely practised for thirty 
to forty years. Better understanding of the mechanism of hypersecretion, 
however, has led to the introduction of other methods, i.e. vagotomy combined 
with gastro-jejunostomy, pyloroplasty or, more recently, with antrectomy. 

Reduction of Acid Secretion by Various Operations 
Gastrectomy Variable (probably about 50%) 

Vagotomy . . . . . 65 % 

Antrectomy . . . . . 65% 

Vagotomy and Antrectomy * . 95 % 

Several factors should be borne in mind in selecting the right operation for 
any particular patient. 

The average national mortality for gastrectomy is 2 per cent., but this figure is 
greater in the elderly. The mortality in vagotomy with a simple drainage pro- 
cedure is 0-75 per cent. Gastrectomy is a more difficult operation and usually 
takes longer. The sequelae of gastrectomy, both immediate and remote, are 
now well established. We are not yet sure of the remote sequelae of vagotomy. 
From the standpoint of gastric physiology alone the operation of choice is 
obviously vagotomy with antrectomy. 

In gastric surgery, the upper abdomen is usually opened by a right para- 
median incision, but if a vagotomy is contemplated, a left paramedian is 
preferable. Having verified the diagnosis and ensured the absence of other 
pathology, the ensuing procedure differs according to the actual operation to 
be carried out. 

Operations for Duodenal Ulcer 

Historical 

In January 1881, Billroth of Vienna performed the first successful gastrectomy, 
and in September of the same year Wolfler introduced the operation of gastro- 
enterostomy. The Billroth operations consisted of gastric resection followed by 
gastro-duodenal anastomosis (Billroth I technique). 

Four years later, in 1885, the Billroth II operation was introduced as a two-stage 
procedure, more by accident than design. A preliminary gastro-enterostomy was 
done on a gravely ill patient with a pyloric carcinoma. Contrary to expectations, the 
patient improved, and the stomach was resected, distal to the anastomosis. It soon 
became evident that the use of a gastro- jejunal anastomosis after gastric resection 
could be safer and easier than the Billroth I procedure. Now there are some forty 
modifications in technique of the Billroth II procedure — the main variations in- 
volving the use of an antecolic or retrocolic anastomosis, the direction of peristalsis in 
the jejunal loop, and the use of a full-width stoma or a restricted stoma with a ‘ valve \ 

I. Polya Gastrectomy (Billroth 11 type) 

The lesser sac is opened through the gastro-hepatic omentum and the left hand 
introduced behind the stomach. Holding the stomach in this manner, the blood 
vessels and omentum along the greater curvature are divided and ligated. It is safer 
to do this between the gastro-epiploic artery and the greater curve. It is important at 
this stage to see that the spleen is mobile, otherwise damage may be done to the short 
gastric vessels or to the spleen itself. The dissection is carried on to the first part of the 
duodenum below, and up to the lower short gastric vessels above. The right and left 

Theodor Billroth , 1829-1894. Professor of Surgery , Vienna. 

Anton Wdlfler, 1850-1917. A Bohemian Surgeon. 

Eugene Polya , 1876-1944. Surgeon, St. Stephen’s Hospital . Budapest. 
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gastric arteries are then divided (fig. 968). The 
duodenum is divided beyond the ulcer if possible, 
and is closed by two layers of inverting sutures. 
(This is probably the most critical step of the 
operation.) The stomach is turned over to the 
left and a clamp is applied to permit removal of 
about 70 per cent, of the stomach. The line of 
section lies from a point on the lesser curve 
marked by the highest transverse arch of the left 
gastric artery to a point on the greater curve at 
the lower short gastric vessels. The cut edge of 
the gastric remnant is partially closed, leaving a 
stoma near the greater curve equivalent to the 
width of the jejunum. End-to-side gastro- 
jejunal anastomosis is now made, so that the 
afferent loop is as short as possible. This is 
achieved by a retrocolic anastomosis at the duo- 
deno-jejunal flexure. If the anastomosis can be 
made into the fourth part of the duodenum so 
much the better. The closure of the mesocolic 
leaf around the anastomosis is of paramount im- 
portance. There are still many surgeons who advocate an antecolic anastomosis. 
The addition of ‘ valves 9 offers no increased benefit (fig. 984). If the surgeon is 
not absolutely satisfied with the duodenal closure, a soft drainage tube should be 
put down to, but not touching, the duodenal stump. 

II. Vagotomy (Vagus Nerve Section) with Gastric Drainage. — Vagotomy 
has the twofold effect of reducing hypermotility and hypersecretion of the stomach. 
Unfortunately it also causes gastric retention. It is therefore essential to perform 
some sort of ‘ drainage procedure 9 such as pyloroplasty or gastro-jejunostomy to 
correct this. Vagotomy moreover may be followed by severe episodic attacks of 
diarrhoea. This is less following (1) selective rather than total vagotomy and (2) drain- 
age by pyloroplasty rather than by gastro-jejunostomy; but in any case vagotomy 
should be avoided in patients who suffer from diarrhoea. 

There are two varieties of vagotomy : 

(a) Total Abdominal Vagotomy (fig. 969 A). — The abdomen is opened by a left upper 
paramedian incision, the diagnosis is confirmed, and the other abdominal organs are 
examined. If necessary the left lobe of the liver can be mobilised by dividing the left 
triangular ligament close to its hepatic attachment. The peritoneum to the left of 
the oesophagus is incised and the right index finger encircles the oesophagus in order 
(a) to pass the soft rubber tube which is used for traction purposes, and ( b ) to identify 
the position of the posterior vagus trunk, which is thicker than the anterior nerve 
trunks, and lies almost entirely free from the oesophagus. With the oesophagus taut 
it is possible to make a thorough search for and divide all the anterior vagal fibres. 
Three centimetres of the posterior vagus are resected. 

0 b ) Selective ( Specific Gastric) Vagotomy . — This is best considered in two parts : 
Selective Anterior Vagotomy (fig. 969B). The cardia is exposed as above, but the 
encircling finger comes out beside the upper part of the lesser curve below the hepatic 
plexus which can be clearly seen. As the tissues on the front of the oesophagus are 
ligated and divided, at least 3 cm. of the muscle fibres are bared and cleaned of 
nerves. Selective Posterior Vagotomy (fig. 969C). The rubber traction tube is re- 
passed between the oesophagus and the separated posterior nerve, and the stomach is 
pulled to the left. Another rubber traction tube is passed behind the left gastric 
vessel pedicle, from below upwards, the posterior nerve being separated from the 
cesophagus as high as possible. All the gastric branches of the posterior nerve will 
be severed when all the structures in the pedicle are divided between ligatures, and 
the traction tube falls out. 

Burge Test to Detect any Undivided Nerves 

A cuffed plastic tube is passed into the stomach. The cuff is inflated to occlude 
the oesophageal lumen. An encircling electrode is placed around the lower oesophagus. 
Electrical stimulation, if a nerve is undivided, causes a slightly air-inflated stomach to 

Harold William Barge, Contemporary. Surgeon, West London Hospital. 



Fig. 968. — The main arteries of 
the stomach. Circles denote where 
the R. and L. gastric are divided. 
Arrows denote place of section of 
gastro-epiploic arteries. Dotted 
lines show where stomach is divided. 
Point of section on lesser curve is at 
the level of the transverse branch of 
the left gastric. 



THE STOMACH AND DUODENUM 


749 


Fig. 969. — (See text.) A — 
Total vagotomy. B — An- 
terior selective vagotomy. 
The rubber sling is sited be- 
low the hepatic branches. 
C — Posterior selective vago- 
tomy {after Harold Burge, 
F.R.C.S ., London ). The up- 
per sling now excludes the 
posterior vagus. The lower 
sling encircles the left gastric 
pedicle. D — Bilateral selec- 
tive vagotomy, showing the 
area cleared of nerve entry 
and of peritoneum. 



contract, and the resultant pressure change registers on a sensitive manometer. 
Absence of manometer movement indicates complete nerve section. Any drugs 
having an anti-cholinergic effect must not be given before or during an operation 
using this test. 

GASTRIC DRAINAGE PROCEDURES 

There are three main types : 

(1) Gastro-jejunostomy. — The essential feature of this procedure is to establish 
an anastomosis at the most dependent part of the stomach, which is the greater curve 
on the posterior wall. A short-loop posterior operation with a vertical stoma extend- 
ing to the greater curvature (fig. 970) is the type of operation that gives the best results. 
In this operation the stoma should be larger than in gastrectomy. Tanner advocates 



Fig. 970. — The 
posterior, vertical, 
short-loop retro- 
colic gastro-jejun- 
ostomy of Mayo. 


Fig. 971. — Finney py- 
loroplasty. The adjacent 
antrum and duodenum is 
approximated and an in- 
verted U incision is su- 
tured to give a wide gastro- 
duodenal anastomosis. 


Fig. 972. — Heineke-Mikulicz 
pyloroplasty. A longitudinal in- 
cision of 6 cm. is closed trans- 
versely. 


an anterior anastomosis made in the pre-pyloric area. He considers that the risk of 
recurrent ulcer is less, and that if it does occur, it is easier to deal with. 

(2) Pyloroplasty. — The aim here is to produce free drainage by division of the 

pyloric ring. This can be done by two methods, that of Heinecke-Mikulicz or that 
of Finney (figs. 971 and 972). . 

(3) Antrectomy. — In addition to being a drainage procedure, antrectomy also 
abolishes the hormonal phase of gastric secretion. The difficulty lies m the precise 
delineation of this area. In general three methods are used — (a) excision 01 the distal 


Johann von Mikulice-Radecki, 1850-1905 . Professor of Surgery , Breslau . 
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one-third of the stomach including the pylorus, ( b ) doing a gastrotomy and removal of the 
area where the mucosa is flattened and not rugose (this can be confirmed by immediate 
histology), ( c ) the most accurate method is to define the alkaline mucosa by applying 
universal pH paper through a gastrotomy incision. The alkaline zone is resected 
and continuity restored by use of a Billroth I anastomosis, except where the duodenum 
is grossly fibrotic. Under these circumstances gastro-jcjunal anastomosis is safer. 

Gastro-jejunostomy. — It would be remiss not to mention the great value 
of this operation as the sole procedure for the treatment of duodenal ulcer. It 
has been practised for the whole of this century and has given great benefit to 
hosts of patients. Its mortality is low, but unfortunately the ulcer-recurrence 
rate following this has steadily increased with time, e.g. it may be as much as 
40 per cent, within twenty-five years after operation. It still has a value, how- 
ever, in the elderly, especially women, with pyloric stenosis in whom the 
gastric acidity remains low after ten days thorough gastric lavage. Women 
do not do well after gastrectomy of the Polya type and rarely, if ever, should a 
woman be submitted to this operation for simple ulceration. 

Gastro-jejunostomy 30% 

Vagotomy alone 13% 

Vagotomy -f gastro-jejunostomy 5% 

3/4 Gastrectomy 1-4% 

Vagotomy f antrectomy Less than 1% 

(hemi-gastrectomy) 

Fig. 973. — Recurrence rate following operations for duodenal ulcer. 

Operation for Gastric Ulcer. — The classical opera- 
tion is the Billroth I partial gastrectomy. This usually 
includes the ulcer, all of the lesser curve, and one-half to 
two-thirds of the greater curvature. Recurrence after 
this operation is less than one per cent. Of recent years 
pyloroplasty and vagotomy has become increasingly 
popular for gastric ulceration. If there is any doubt, 
an immediate biopsy and frozen section must be done 
to make certain that the ulcer is benign. 

The Billroth I Operation. — The stomach is mobilised by 
the division of the main arteries as shown in fig. 968. It is 
then partially resected and the remnant is closed, leaving a 
stoma at the lower end which measures up to the lumen of the 
duodenum. In addition, the duodenum may be mobilised by 
Kocher’s method, i.e. division of the peritoneum on its convex 
border. The gastric stoma and the duodenum can then be 
anastomosed without tension (fig. 974). The important feature 
here is the construction of as large a stoma as possible. 



Fig. 974. — Billroth 
I operation. Dotted 
lines show rotation of 
the stomach, mobilisa- 
tion of the duodenum, 
and the anastomosis in 
progress. 


COMPLICATIONS OF CHRONIC PEPTIC ULCER 

__ — - Perforation 

“ Haematemesis and/or melaena. 

Intermediate. — Residual abscess. 

. Pyloric stenosis. 

- Stenosis 4 Tea-pot * deformity. 

^ Hour-glass contracture. 

* Penetration into neighbouring viscera, notably the pancreas. 
x Carcinoma. 


Acute 


Chronic 


Theodor Kocher , 184 1~1917 . Professor of Clinical Surgery , University of Berne. 
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PERFORATED PEPTIC ULCER 

Sex. — The ratio is 19 men to 1 woman (Illingworth). 

Age. — The highest incidence is between forty-five and fifty-five years. 

Most often a peptic ulcer that perforates is situated on the anterior 
surface of the duodenum ; much less frequently it is situated on the anterior 
surface of the stomach, usually near the lesser curvature or the pyloric 
antrum. Rarely an ulcer on the posterior wall of the stomach perforates 
into the lesser sac. In 80 per cent, of cases there is a history — often a 
long history — of peptic ulceration. In 20 per cent, there is no such history ; 
it is a * silent ’ chronic ulcer that perforates, especially in those patients who 
are being treated with cortisone. Usually the symptoms of perforation occur 
with dramatic suddenness. 

The gastric or duodenal contents escape through the perforation into 
the general peritoneal cavity, resulting in peritoneal irritation (peritonism). 
At that moment the victim cries out in agony, and, at any rate if the perfora- 
tion is a large one and the stomach is full, he is riveted temporarily to the 
spot where the perforation felled him. The peritoneum reacts to this chemical 
irritation by secreting peritoneal fluid copiously and this gives relief of pain 
for a short time. This stage of reaction lasts from three to six hours, and 
is followed by diffuse bacterial peri- 
tonitis. Following a perforation, 
gastric secretion is abolished and it is 
this loss of the acid barrier which 
permits bacterial invasion to occur. 

Clinical Features. — 1. Stage of 
Peritonism. — Examination reveals a 
pale, anxious individual obviously in 
such pain that he refuses to move. 

The temperature is usually subnor- 
mal, and the pulse-rate frequently in 
the neighbourhood of 80 or 90, and 
remains so during the first six hours. 

The upper abdomen of a thin subject will be seen to be scaphoid, and it 
moves little or not at all with respiration (fig. 975). The palpating hand at 
once recognises an abdominal rigidity which is general and board-like. 
The whole abdomen is tender and usually dull to percussion. In a small 
percentage of cases, sufficient gas escapes to cause a diminution of the 
normal liver dullness in the mid-axillary line. A rectal examination some- 
times reveals tenderness in the pelvis. When a comparatively small per- 
foration is situated in the duodenum, the escaping fluid sometimes trickles 
down the right paracolic gutter to the ' right iliac fossa. The signs then 
simulate closely those of acute perforated appendicitis. 

2. The Stage of Reaction. — The severe abdominal pain lessens, and 
the patient says he feels better. The temperature becomes normal or 
elevated slightly, but the pulse -rate is usually still in the neighbourhood 

Sir Charles Frederick William Illingworth, Contemporary. Emeritus Regius Professor of Surgery, University of 

Glasgow. 



Fig. 975. — A sketch of Mr. Hamilton 
Bailey watching for abdominal movement on 
respiration. In cases of perforated peptic 
ulcer abdominal movement is restricted or 
absent. 
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of 90. This temporary improvement in the general condition has 
been termed the ‘period of illusion’, and it occurs between the third 
and sixth hours after the perforation. On examination there is a vary- 
ing amount of rigidity, but it is not board-like; there is tenderness, 
and because of ileus associated with chemical peritonitis, bowel sounds are 
absent. 

Radiography. — When a perforation is present, in about 70 per cent, of cases a 
plain radiograph in the sitting position will reveal a crescent-shaped translucent area 

beneath the right cupola of the diaphragm 

(fig. 976). 

3. The Stage of Diffuse Peritonitis . — 
After six or so hours the signs gradually 
change to those of diffuse peritonitis. 
The abdomen slowly becomes dis- 
tended and the rigidity tends to pass off. 
By this time enough free fluid may per- 
mit shifting dullness to be elicited. 

After the sixth hour the pulse-rate 
increases gradually, and with each pass- 
ing hour, in the absence of operative 
treatment, the general condition of 
the patient gradually deteriorates 
(p. 870). 

Treatment. — Morphine should not 
be given until written permission for 
operation has been obtained. Operation, as soon as the general condition 
permits, is usually the best course. Laparotomy is performed and the 
perforation is closed with interrupted sutures. In the case of a gastric ulcer 
a biopsy must be taken as there is a high incidence of malignancy. In large 
perforations it is advisable to reinforce the suture line with a patch of omen- 
tum. Thorough peritoneal toilet is essential. With a mechanical sucker 
fluid and food debris are removed from the peritoneal cavity. Suprapubic 
drainage of the peritoneal cavity is employed in late cases. The immediate 
after-treatment consists of continuous gastric aspiration supplemented by 
intravenous fluid. Antibiotic therapy and breathing exercises are important 
in the elderly, and in cases where operation is more than six hours after 
perforation. 

Pyloroplasty with vagotomy is being more and more frequently used in this 
condition especially when the perforation is recent. 

Partial gastrectomy is occasionally indicated as an emergency procedure : (a) 
when the perforation is deemed to have occurred in a carcinomatous ulcer; or ( b ) 
when perforation is accompanied by severe haemorrhage (hcematemesis and/or 
melaena). The patient must be in good general condition and the surgeon experienced. 

Conservative (Aspiration) Treatment. — Where the diagnosis can be made 
with assurance, conservative treatment is the method of choice in (1) patients with 
severe cardiac lesions, emphysema, or some other condition which renders operation 
dangerous, or (2) if proper facilities for surgery are lacking (Hermon Taylor). The 
stomach is aspirated hourly and repeated abdominal X-rays are carried out to show 



Fig. 976. — Plain X-ray of a perforated 
duodenal ulcer showing gas beneath the 
diaphragm. (Dr. R. Vecht, Bristol.) 
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the presence and size of the gas bubble and intraperitoneal or sub-diaphragmatic 
abscesses. After a few days, a perforation may be sealed by fibrinous lymph. 

The treatment requires very frequent observation and control. The method is 
contra-indicated in the presence of bleeding, pyloric stenosis, after a heavy meal or 
in air swallowers. There is no conclusive evidence that this method has lowered the 
mortality even when excellent nursing facilities are available. A perforated carcino- 
matous ulcer will be missed by this method and not a few deaths following its use arc 
attributable to a mistaken diagnosis. If surgery, in itself, is not likely to be lethal, it 
is the better procedure. 

Follow-up of Patients after Perforation. — As might be expected, there 
is a transient remission of symptoms due to the rest in bed and the careful 
dietetic supervision during convalescence. Elderly patients and those of any 
age with a short dyspeptic history are likely to remain symptom-free after 
successful treatment of a perforation (Illingworth). Nevertheless, within 
one year 40 per cent, of patients relapse, and within five years 70 per cent. 
On this account, those who survive perforation Should be followed up as out- 
patients, so that if symptoms suggesting renewed activity of the ulcer occur, 
timely treatment can be instituted. 

Residual Abscess. — This may occur after perforation in any of the sub- 
phrenic spaces (p. 873) or in the pelvis. 


H/EMATEMESIS AND MELffiNA 


^Etiology. — Chronic peptic ulcer . 

Acute peptic ulcer (p. 737) 

Multiple erosions 
(Esophageal varices (p. 810) 
Carcinoma of the stomach (p. 765) 
Mallory-Weiss syndrome 
Peptic ulcer in a Meckel’s diverticulum ” 
(p. 900) 

Purpura (p. 782) 

Haemophilia (p. 76) 

Pernicious and other anaemias 

( 1 Compiled mainly from statistics by 



■ 65% of cases. 

• 3 °% » »» 


5 % » » 


Dr. F. Avery Jones , London .) 


Special Types. — Chronic Peptic 
Ulcer . — Slight bleeding due to trauma 
from solid food occurs frequently 
from all chronic peptic uicers ; such 
bleeding is demonstrated by finding 
traces of blood during gastric analysis 
and occult blood in the stools. With 
advancing age and the associated 
arteriosclerosis there is an increasing 
risk of severe haemorrhage due to the 
erosion of an artery in the base of the 
ulcer. Occasionally the artery -is of 
considerable size, viz. the splenic or 
gastro-duodenal artery; more usually 
it is a branch of one of these vessels. 
Once a sclerotic artery has been 
eroded, even if it is sealed by clot, it 
is liable to bleed again (fig. 977). 
Even when a large vessel is eroded, 
death seldom results from the initial 



Fig. 977. — A gastric ulcer with an eroded and 
aneurysmal artery temporarily sealed by clot. 

(. Norman C. Tanner , F.R.C.S. , London.) 


Francis Avery Jones , Contemporary. Physician , Central Middlesex Hospital , London. 
S.P.S. — 48 
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haemorrhage. Far more frequently a large haemorrhage is heralded by two or three 
smaller ones on consecutive days, as in other cases of secondary haemorrhage. 

Acute Peptic Ulcer (p. 737). — This may be solitary or present as multiple erosions 
all over the stomach. The diagnosis is established by gastroscopy and pH of the 
aspirate which contains no acid. It should be treated conservatively and all drugs 
withdrawn. If severe and prolonged blood loss occurs then a vagotomy with a 
Roux-en-Y should be done (Butler). The condition is probably due to acute regur- 
gitation of duodenal contents and a Billroth I should never be used. 

Mallory-Weiss Syndrome . — This condition has specific features — the patient, usually 
a man over fifty, has a prolonged vomiting bout, often after imbibing alcohol. Having 
vomited gastric contents, he suddenly starts to vomit blood profusely and persistently, 
and becomes exsanguinated. As a result of the straining and retching a longitudinal 
tear of the mucosa just below the cardia occurs and gives rise to the sudden onset of 
haematemesis (fig. 978). The diagnosis can be made on the history and is easily 

confirmed by gastroscopy. If the condi- 
tion does not respond to morphia and the 
ingestion of iced water, laparotomy must 
be done, when the linear tear can be ex- 
posed through a gastrotomy incision and 
sutured. The violent vomiting is some- 
times due to migraine or vertigo. 

Clinical Features in General. 

— Initial features are usually faint- 
ness, sweating, and pallor; occa- 
sionally the patient collapses. Soon 
afterwards there is haematemesis, 
which is effortless vomiting of coffee- 
ground material or bright-red blood. 
Later, black tarry stools (melaena) or 
red clotted blood may be passed per 
rectum. 

Treatment. — On admission the 
collapsed patient is laid flat, with one 
pillow under the head, and the foot of the bed is raised. He is accorded the 



Fig. 978. — A healing mucosal tear ex- 
tending across the cesophagogastric junc- 
tion. (Dr. Michael Atkinson , Worcester , and the Editor 
and Publishers of * Gut \) 


usual number of blankets for the time of year, and not heated artificially in 
any way. If restlessness is in evidence, morphine grain J (15 mg.) is given 
intravenously and repeated in four hours if necessary. Pending arrangements 
for blood transfusion, a plasma infusion is given. The important considera- 
tion is to replenish the circulation without overloading it, and a drip blood 
transfusion proportional to the estimated blood loss should be given. A 
pulse chart, if necessary half-hourly, is compiled, and a careful watch is kept 
on the blood pressure or central venous pressure (p. 69). 


Very soon after a severe haemorrhage the haemoglobin concentration is often 
unchanged, and therefore no reliance should be placed upon it at this critical 
time. After three hours, estimations, repeated at frequent intervals, provide helpful 
information. 


As a result of replenishing the circulation, improvement often occurs. 
Conversely, signs that bleeding has very seriously depleted the blood volume 
and is probably continuing are a cold nose, increasing pallor, increasing 
pulse-rate, beads of sweat on the forehead, and clammy palms of the hands 

(p. 66). 

Cisar Roux, 1857-1934. Professor of Surgery, University of Lausanne, Switzerland. 

Thomas Joseph Butler , Contemporary. Surgeon, Frenchay Hospital, Bristol. 
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Management: 

Medical or Surgical Regimen? — This decision should be by 
joint consultation and co-operation between the physician and surgeon. In 
deciding whether conservative or operative treatment is the better course, they 
will take into consideration the following factors: 

Age. — Seventy per cent, of cases of bleeding are over the age of forty-five. 
Under forty-five medical treatment is usually successful, but after this age 
operation is increasingly necessary. 

Chronicity of Ulcer. — In general, the patient with a short history is more 
likely to respond to medical treatment than one whose history suggests a deep 
penetrating ulcer. Sometimes, on account of cerebral anoxia, the patient’s 
history is unreliable, when it will be necessary to obtain all possible informa- 
tion from the relatives. If he has been treateid at another hospital, no time 
should be lost in contacting that hospital because all-important X-ray evidence 
may be forthcoming. 

Ingestion of Drugs. — The patient must be closely questioned about the in- 
gestion of aspirin, butazolidine, or cortisone. If so, withdrawal of these 
drugs may suffice. 

Condition of Arterial Tree. — The presence of arterio-sclerosis as evidenced 
by the radial artery, fundal and electrocardiographic changes suggest the 
likelihood of recurrent bleeding. 

Response to Treatment. — Above all, if there is recurrent or profuse bleeding 
while the patient is under adequate medical treatment, the call for surgery is 
compelling. 

Ancillary Aids. — As far as possible the exact cause of the bleeding should 
be made before operation. Help may be obtained from the following: 

(a) Barium X-ray. — In all cases an emergency barium meal should be carried out. 
If necessary, the patient must be taken to the X-ray department with the blood 
transfusion still running. This will give a positive diagnosis in over 70 per cent, of 
cases. 

(b) CEsophagoscopy and Gastroscopy . — If the X-ray is negative and, in any case, 
before operation, the patient should be taken to the theatre and anaesthesia induced 
and a cuffed endotracheal tube put in position. CEsophagoscopy is then carried out 
to exdude oesophageal varices and reflux oesophagitis. If such are not present, a large 
stomach tube is passed and the stomach washed out with several pints of ice-cold 
water till bleeding abates. A gastroscope is passed when acute ulceration, erosions, or 
the Mallory-Weiss syndrome may be seen. If blood is seen coming back through the 
pylorus, it is highly likely that a duodenal ulcer is the cause of the bleeding. 

(c) Gastric Aspiration. — A low pH (1 to 3) suggests a duodenal ulcer, nocturnal 
neutralisation, a gastric ulcer and anacidity an erosive gastritis. 

Medical Treatment. — The essentials of medical treatment are : 

Blood Transfusion. — When the estimated blood loss has been replenished, a drip 
transfusion is continued at the rate of 30 drops a minute for as long as is deemed 
necessary. The aim always is to render and maintain the reading of the haemoglobin 
level at least above 75 per cent, of normal. In addition, frequent pulse-rate and 
blood-pressure readings are continued for a minimum three days after the apparent 
cessation of haemorrhage. . 

Morphine. — Sufficient intramuscular morphine or phenobarbitone is prescribed to 
keep the patient just drowsy. When it is considered that the haemorrhage has ceased, 
the dose is reduced very gradually over forty-eight hours. 
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Intragastric milk drip is a valuable adjunct for the first forty-eight hours. It is 
discontinued when no further bleeding is manifest on gastric aspiration. 

Diet. — Two-hourly 7-ounce (200-ml.) feeds of milk, egg and milk, alternating with 
Benger’s Food or Ovaltine, are given. 1 After three days milky porridge is allowed. 
It is essential that an accurate fluid balance-sheet be kept. After a week the patient 
is given the routine medical treatment for peptic ulcer (p. 746). 

Prevention of Pulmonary Complications. — These patients are prone to develop res- 
piratory infection, and not a few of them have bronchitis, with or without emphysema. 
Regular chest physiotherapy and prophylactic antibiotics are essential. 

Operative Treatment. — Should operation be deemed advisable a 
decision should be made within seventy-two hours of the commencement of 
bleeding. Experience has shown that when operation is delayed beyond 
that time the mortality rises steeply. 

Before the patient is anaesthetised it is essential to ascertain that the blood 
transfusion is capable of rapid acceleration. In this connection, sometimes 
it is advisable, in order to provide a stream of blood equivalent to that of the 
splenic or the gastro-duodenal artery, to set up a second transfusion into 
another vein. The aim of the operation is to stop the bleeding. If an ulcer 
is found, a partial gastrectomy is performed including removal of the ulcer. 
Alternatively, vagotomy and a wide pyloroplasty may be carried out together 
with direct suture of the bleeding vessel in the ulcer base. 

When no ulcer is found on external examination of the stomach, a wide 
gastrotomy and/or duodenotomy is necessary to expose acute ulcers, multiple 
erosions or the Mallory- Weiss syndrome (p. 754). To date the best results 
in multiple erosions come from diversion of duodenal secretion by a 
Roux-en-Y procedure and vagotomy to prevent an anastomotic ulcer develop- 
ing (fig. 989). A * blind ’ gastrectomy should not be done. 

CHRONIC COMPLICATIONS 

I. Pyloric stenosis is usually the result of cicatrisation of a duodenal 
or juxta-pyloric ulcer. Not infrequently it due to a carcinoma situated at or 
near the pylorus. Classically, pyloric stenosis occurs in women with a slow 
silent onset, but when there is a long standing history of ulcer the following 
modifications are evident: 

Periodicity is lost. 

Pain and fullness become more pronounced towards evening. The patients can 
usually eat breakfast, a very small lunch, and nothing thereafter because they feel full. 

Vomiting . — Very large foul and frothy vomits are characteristic. They usually 
occur once a day, commonly in the evening. Classically, the patient recognises 
currants or other undigested particulate matter eaten one or more days previously. 
Vomiting usually gives considerable relief. 

On Examination . — In thin subjects the outline of the enlarged stomach can some- 
times be observed. Visible peristaltic waves passing from left to right (fig. 979) arc 
characteristic. These patients may be mentally confused as a result of vitamin B 
deficiency or of alkalosis. 

Barium Meal. — The stomach is large and low (fig. 980), it is never empty, and 
the barium is mixed with food residue. 

Treatment. — Operation in this condition carries a high mortality unless the patient 
is carefully prepared. Preliminary treatment by gastric lavage with saline through a 


1 Einar Meulengracht, Emeritus Professor of Medicine, Copenhagen, introduced in 193$ 
early liberal pur£e feeding in these cases. Before that time absolute starvation by mouth 
for several days was the unwavering rule. 



THE STOMACH AND DUODENUM 


757 

wide-bore tube, a high-protcin fluid diet, and correction of electrolytes and vi tamin 
deficiencies is necessary. Potassium and chlorides are usually deficient. A normal 
output of urine indicates adequate hydration (p. 82). In cases with a persistently 
low free HC 1 content, gastro-jejunostomy gives satisfactory results. If, however, the 
ulcer is active, partial gastrectomy is indicated; should the condition be due to car- 
cinoma, radical gastrectomy will be re- 



Fig. 979. — Pyloric stenosis. Wave of Fig. 980.— Typical X-ray appear- 

peristalsis passing from left to right. ancle of pyloric stenosis. Note peri- 

Note that outline of stomach extends well staltic wave in mid-stomach. (.Dr. 

below umbilicus. Harvard Middlemtss, Bristol.) 


2 . * Tea-pot ’ Stomach. — Cicatrisation around a long-standing gastric 
ulcer often causes shortening of the lesser curvature, thus producing the 
‘ tea-pot ’ deformity of the stomach, viz. — -> 

‘ Tea-pot ’ stomach (Davey), called in the 
U.S.A. ‘ handbag ’ stomach, is not uncom- 
mon. Unless the deformity is known to the 
radiologist it is likely to be diagnosed as a 
congenital abnormality or as the result of a 
carcinoma. The pylorus being no longer in an advantageous position for 
complete emptying of the stomach, these patients may present with symp- 
toms and signs of pyloric stenosis. 




Fig. 981. — Hour-glass stomach. 


Usually partial gastrectomy is required. 

3. Hour-glass stomach occurs al- 
most exclusively in women, is usually 
silent, and is due to cicatricial con- 
tracture around a saddle-shaped lesser- 
curve ulcer. In extreme cases the 
stomach is divided into two compart- 
ments, united by a channel which barely 
admits a pencil (fig. 981). The condition 
is sometimes associated with pyloric 
stenosis. 


History* — Periodicity is lost. The symptoms have become practically constant. 
Vomiting is more frequent, and gives no relief to the discomfort. 

The appetite becomes poor. 

Weight . — Loss may be so great that carcinoma is suspected. 

Barium meal is often characteristic. We have known of cases of hour-glass 
stomach being reported as pyloric stenosis, owing to failure of the second pouch 


William Wilkin Davey , Contemporary. Sometime Professor of Surgery , University College , Ibadan, Niger ia. 
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to fill. True hour-glass stomach (fig. 982) must be distinguished from gastric spasm 
of the hour-glass type* which is sometimes associated with an uncomplicated ulcer 

on the lesser curvature. 

Gastroscopy. — The gastroscope enters the upper 
compartment of the stomach, and the narrow, scarred 
channel leading to the lower compartment is usually 
seen. 

Treatment. — Billroth I gastrectomy, with removal 
of the second pouch and the isthmus, is the best treat- 
ment. 

4. Penetration of pancreas may occur with 
posteriorly disposed gastric and duodenal ulcers. 

History. — The main change is that pain is referred 
to the back and may be aggravated by stooping or ex- 
ercise and relieved by lying down. The back pain may 
be so prominent that the patient is referred in the first 
instance to an orthopaedic surgeon. 

Treatment. — Recognition of this feature of the ulcer 
is an indication for surgery, not only for relief of pain 
but also because of the possibility of torrential haemorr- 
hage. 

5. Malignant Change. — This occurs in 4 per 
cent, of cases and is limited to a gastric ulcer or 
the mucosa around it. 

History. — This often gives no guide to the seriousness of the condition. The 
important point is a constant awareness of the possibility of malignancy at all times. 
In some cases the pain becomes constant and is unrelieved by vomiting or medical 
treatment. Any gastric ulcer which proves resistant to three weeks complete bed 
rest must be regarded as potentially malignant. 

Barium Meal. — The size of the ulcer is no guide. The site is important (fig. 957). 
Gastric Secretion Test (p. 743). 

Gastroscopy (p. 744) is essential because it is the most certain method of making 
an early diagnosis in the doubtful case. Failure of the ulcer to heal can be confirmed 
accurately by this manoeuvre. In addition, direct evidence of malignant change may 
be seen, possibly confined to one sector of the edge (fig. 964). 



Fig. 982. — Hour-glass 
contracture of the stomach. 

(Dr. Graham Air thy Bristol.) 


COMPLICATIONS AFTER GASTRIC OPERATIONS 

(1) Complications following any operation (e.g. pulmonary, cardiac, 
thrombotic). 

(2) Specific complications of gastric operations. 


A. Early 

1. Haemorrhage from anastomotic line. 

2. Stomal obstruction. 

3. Duodenal fistula, 

4. Afferent loop distension. 

5. Acute post-operative pancreatitis. 


B. Remote 

6. Recurrent ulcer. 

7. Gastro-jejuno-colic fistula. 

8. Post-gastrectomy syndromes. 

9. Intestinal obstruction. 

10. Pulmonary tuberculosis. 

11. Carcinoma. 


Specific Early Complications 

r. Haemorrhage from Anastomotic Line. — In the present day anastomotic 
clamps are seldom used and as a result this complication is rare. If it does occur, 
morphia should be given together with a slow blood transfusion. Adrenaline (1 ml. 
(1 : 1000) solution hourly) by mouth may be helpful. If the haemorrhage is severe 
and persistent , the abdomen should be re-opened, continuous gastric lavage started 
and the anastomosis oversewn with continuous through-and-through catgut. The 
stomach is not opened. With control of the haemorrhage, the washouts become clear. 
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2. Stomal Obstruction. — This includes two different con- 
ditions: ( a ) Due to oedema of the actual stoma or of adjacent small 
bowel. This occurs more frequently after a gastro-duodenal 
anastomosis — hence the need for a large stoma in this operation. 

The mechanism is unknown and it is important to persevere with 
gastric aspiration and intravenous therapy maintaining correct 
electrolyte balance, especially of potassium. Hydrocortisone may 
also be used. 

( b ) Due to the early occurrence of retrograde jejuno-gastric 
intussusception . This, of course, only occurs after a gastro-jejunal 
anastomosis and may appear immediately or after many weeks or 
months. The stomach completely fails to empty and a filling 
defect can be clearly seen on X-ray with a small amount of barium. 

The intussusception may reduce following the barium or gastric 
saline lavage or the adoption of the sitting or standing position. 

If it does not respond to these measures (and it usually does in a 
few hours), an operation must be done to reduce the intussuscep- 
tion by gentle downward traction. If the conditiqin recurs, it is wise to convert the 
gastro-jejunal anastomosis to a Billroth I with vagotomy if necessary. 

3. Duodenal fistula (‘ Blow-out ’) is an infrequent, but very serious, 
complication of Polya partial gastrectomy with a maximal incidence about the 
fourth day. It may occur in cases where there has been difficulty in closing 
the duodenum so that avascular necrosis occurs; but the more usual cause is 
raised tension within the afferent jejunal loop, due to temporary obstruction 
at the site where that loop has been joined to the stomach ; as a rule the point 
of obstruction is at A (fig. 984). 

Prevention. — There are two important points in technique: 

(a) Careful duodenal closure with meticulous tum-in. A crushing clamp should 
not be used. 

( b ) Construction of the stoma in such a way that afferent loop contents have free 
egress. This is achieved by minimal turn-in and the avoidance of so-called ‘ valves * 
(fig. 984). Multi-lumen tubes have been used to drain the afferent loop, but unless 
they are stitched into position, the tube is usually rejected. A tube drain down or 
into the duodenal stump is a worthwhile safeguard if trouble is anticipated. When 
a blow-out occurs the duodenal sutures give way and, if drainage was not provided at 
the time of the operation, there is intense thoraco-abdominal pain, which is not in- 
frequently mistaken for acute basal pneumonia with pleurisy. Unless prompt action 
is taken, diffuse peritonitis ensues, and death is the usual sequel. 

Treatment consists in providing free drainage down to the 
duodenum with peritoneal toilet by suction. When drainage of 
the periduodenal tissues was not provided at the time of the 
gastrectomy, a small subcostal incision is made down to the 
duodenum. In cither event, sump suction drainage (fig. 1102) 
is instituted until, and even after, the track of an external duo- 
denal fistula has become defined. It is wise to do a temporary 
jej unostomy at the same time. The duodenal discharge can 
be collected and returned into the jejunostomy together with the 
necessary nutritive fluids (p. 735). The fistula usually closes 
spontaneously. 

4. Afferent loop distension (p. 852) is a rare but very serious 
complication of gastrectomy (fig. 984)* The symptoms which 
appear in the first few days after operation are difficult to 
distinguish from those of a leaking duodenal stump. The much 
elevated serum amylase suggests the diagnosis, which is con- 
firmed by the absence of bile in the gastric aspirate. Immediate 
surgery is mandatory. . 

5. Acute post-operative pancreatitis is even more rare and the diagnosis usually is 
made in mistake for afferent loop stasis. Treatment is along the usual lines (p. 854)* 



Fig. 984. — Ob- 
struction to the 
afferent loop. A 
Polya operation 
with a Hofmeister- 
Finsterer valve has 
been performed. 
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Fig. 983.— 
Jejuno-gastric 
intussusception 
following Polya 
gastrectomy. {Af- 
ter P . F. Early.) 
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REMOTE COMPLICATIONS 

6. Recurrent Ulcer. — This includes the true anastomotic ulcer (gastro- 
jejunal, gastro-duodenal or jejunal ulcer) or a gastric ulcer in the remnant. 
True anastomotic ulceration has an incidence of 2 per cent, after a Polya 
gastrectomy, 5 to 7 per cent, after vagotomy and gastro-enterostomy, and 

up to 40 per cent, following gastro-enterostomy 
alone. If any part of the antrum is left in situ after 
a gastrectomy (Finsterer-Devine operation, fig. 985), 
the recurrence rate may rise to 30 per cent. The 
symptoms which appear usually within two years 
after operation consist of severe persistent pain 
which is worse within a few minutes of taking food. 
The pain passes down the left side of the abdomen 
but may be in the lower left chest especially follow- 
ing an ante-colic anastomosis. Bleeding manifest as 
hsematemesis, melsena, occult blood, or secondary 
anaemia is common and perforation may occur. Quite often this condition 
defies identification by a barium meal and/or gastroscopy and, if the symp- 
toms are severe, laparotomy must be done. 

Management. — Relapse is common after medical treatment and re-operation is 
usually necessary. If the recurrence is a gastric ulcer in the gastric remnant, then a 
secondary gastrectomy is the operation of choice. If the ulcer is anastomotic, it is 
essential that acid secretory studies should be done. There are five possibilities : 

(a) Anastomotic ulcer following Polya with persistent hypersecretion of 
more than 25 m.eq. HC1. If it is certain that all the antrum has been removed 
then vagotomy is adequate. 

(i b ) Anastomotic Ulcer after Polya with Low Secretion. — This ulcer is often 
associated with fibrosis and has an arterio-sclerotic background. A secondary 
gastrectomy and a new separate anastomosis made without clamps is desirable. 

(c) Anastomotic Ulcer following Gastro-enterostomy. — A vagotomy is usually 
all that is necessary. If there is hypersecretion, an antrectomy may be added. 

(d) In the presence of gross hypersecretion a search must be made for the ulcer- 
ogenic pancreatic tumour (p. 861). 

When severe hsematemesis necessitates further operation, and it is found that the 
haemorrhage is from the middle colic artery, in addition to measures to remedy 
the gastro- jejunal ulcer, ligation of the middle colic artery may so endanger the vas- 
cular supply of the transverse colon that this, too, 
must be resected. 

(e) Finally, where a Billroth I gastrectomy has been 
done for a duodenal ulcer there is a 15 per cent, recur- 
rence rate of stomal ulceration. The best procedure 
here is to convert the Billroth I to a retrocolic Polya 
gastrectomy. 

7. Gastro-jejuno-colic fistula is a complication 
of gastro-jejunal ulcer, and is seen more often follow- 
ing simple gastro-enterostomy than partial gastrec- 
tomy. The ulcer penetrates and erodes the trans- 
verse colon. Usually the symptoms of anastomotic 
ulcer disappear soon after the fistula develops, but in 
their place the unfortunate patient is troubled with 
severe diarrhoea after every meal, and eructates foul 
gas. Exceptionally the patient vomits fragments of formed faeces. Loss of weight 
and strength, dehydration, and anaemia complete the picture. It is important to stress 
that this final picture may be of extremely rapid onset so that the patient becomes 



Fig. 986. — Jejunal ulcer 
following gastro- jejunostomy. 

(Dr. K. J. Yeo, London.) 



Devine operation. The 
antrum (left in situ ) bathed 
in alkaline juice produces 
a constant secretion of 
gastrin. 
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desperately ill within two to three weeks. Severe malabsorption is shown by the pre- 
sence of cachexia, hypoproteinaemic oedema, and steatorrhoea. The chief factor pro- 
ducing the rapid deterioration of the patient is the fouling of the jejunum by colonic 
contents with resulting disturbance of the vital absorptive mechanisms. It is not 
that the gastric contents pass directly into the colon. The diagnosis is established by 
a barium enema; in more than half the patients a barium meal may fail to reveal a 
fistula. The sudden onset of severe diarrhoea in a patient who has gastro-enterostomy 
must always raise the serious possibility of this condition . Both diagnosis and treat- 
ment are urgent. 

Treatment . — Some of these patients are extremely ill, in which case the first step is 
a lower laparotomy — almost an emergency operation — in which the ileum is divided 
near the ileo-caecal valve and an end-to-side ileo-sigmoid anastomosis is done (Lahey). 
The purpose of this manoeuvre is to deviate intestinal contents from the colon in order 
to prevent fouling of the jejunum. Proximal cofostomy has the same effect. In 
many cases ileo-colostomy is all that is necessary. If, however, the patient has per- 
sisting diarrhoea, then a second-stage operation should be done. This consists of a 
resection of the fistula with repair of the colon and jejunum, together with either vago- 
tomy or a high partial gastrectomy. Treatment ojf this condition can be one of the 
most difficult procedures that any surgeon may bejcalled upon to do. 

8. Post-gastrectomy Syndromes. — These are special complications 
directly attributable to altered alimentary function following the operation. 
The proper understanding of all these syndromes depends on a thorough 
knowledge of the physiology of intestinal absorption. 


Physiology. — The main functions of the Stomach are : (1) It acts as a reservoir for 
food. (2) It churns and mixes the food to make it isotonic and sterile, and it adjusts the 
physical and chemical characters of the mixture to facilitate breakdown by enzymes. 

(3) It secretes intrinsic factor which is essential for the absorption of Vitamin B 12 . 

(4) It passes its prepared contents 
in small amounts into the duodenum 
at regular intervals (about 12 ml. 
per minute). 

Absorption is the prime function 
of the Small Intestine and it is 
essential to appreciate that there are 
zones of maximal and selective absorp- 
tion (fig. 987). The' first 100 cm. of 
small intestine distal to the pylorus 
are of great importance for in this 
zone the maximal absorption of car- 
bohydrate, fat and protein occurs. 

The duodenum is the site of maximal 
absorption of carbohydrate, water 
soluble vitamins, iron and calcium. 

Vitamin B, 8 is maximally absorbed in 
the terminal ileum. Folic acid is 
absorbed generally all over the small 
intestine. 

The recognition of these essential 
functions of the small intestine is important for two reasons: 

(1) Following gastrectomy food enters the small intestine rapidly without preliminary 
preparation by the stomach. This may bring into relief certain latent defects of 
absorption. 

(2) When a gas tro- jejunal anastomosis is made after gastrectomy a part of this 
important proximal 100 cm. is by-passed and in this vital matter of absorption even 
a few centimetres make a difference. 

Summarising, therefore, gastrectomy may cause reduced secretion of HC1, pepsin, 
intrinsic factor and pancreatic enzymes, inadequate mixing of food with enzymes and 
bile, reduced absorption of protein, fat and iron, rapid absorption of glucose, altered 

Frank Lahey , 1880-1953. Head of Department of Surgery , The Lahey Clinic, Boston, Mass., U.StA . 



Fig. 987. — Absorption areas of small intestine. 

( After T.J. Butler.) 
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Fig. 988. — The affer- 
ent loop syndrome. The 
food (1) passes out of 
the gastric remnant before 
the bile (2) is ejected. 

(. After Charles Wells.) 


bacteria of small bowel, increased intestinal notility, and 
creation of a blind loop (i.e. the afferent loop, fig. 988). 
It is remarkable that most cases do so well! 

The effects of some of those changes may appear a 
few weeks after operation, especially the post-cibal 
syndromes. It may be several years, however, before 
the absorption defects produce apparent nutritional dis- 
turbances. 

The various Post-gastrectomy Syndromes 
therefore may be classified as follows: 

A. Post-cibal Syndromes 

(i) Early post-cibal syndrome (syn. early dum- 
ping). 

(ii) Late post-cibal syndrome (syn. hypoglycaemia 
or late dumping). 

(iii) Bilious vomiting. 


B. Nutritional Syndromes 

(i) Weight loss. 

(ii) Steatorrhoea. 

(iii) Diarrhoea. 

(iv) Iron-deficiency anaemia. 


(v) Megaloblastic anaemia. 

(vi) Vitamin B deficiency. 

(vii) Calcium deficiency. 

(viii) Gross malabsorption states. 


By and large the higher the resection, the greater the risk of post gastrect- 
omy troubles. In addition, these syndromes are best prevented if the normal 
duodenal pathway is maintained — and not by-passed. 


Post-cibal Syndromes — Early and Late. 

In general, these occur more frequently in women than in men, and are seen 
following the Polya operation rather than the Billroth I. Time relation to 
meals permits classification into early and late varieties; the main features of 
these are summarised in the following table: 



Early 

Late 

i. Incidence 

5-12 per cent. 

5 per cent. 

2. Relation to meals 

Immediately afterwards 

During second hour after- 
wards 

3. Duration of attack 

Thirty to forty minutes 

Thirty to forty minutes 

4. Long-term 

Severe cases indefinitely 

Two to five years 

5. Relief by 

Lying down 

More food, glucose 

6. Aggravated by 

More food 

Exercise 

7. Precipitating factor 

Bulk of food, especially if 
wet 

Carbohydrates 

8. Chief symptoms 

Epigastric fullness 

Sweating 

Sensation of warmth 

1 Tachycardia 

Occasionally colic, 
diarrhoea 

Tremor 

Faintness 

Epigastric emptiness 
Nausea 

9. Occurrence 

Commonest after Polya 

After any type of gas- 
j trectomy 


Charles Wells , Contemporary. Professor Emeritus of Surgery , University of Liverpool. 
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The Early Post-cibal Syndrome.— This syndrome* consisting of abdominal and 
vasomotor symptoms* is seen in the majority of patients during convalescence, and 
persists in 5-12 per cent. The clinical features are best regarded as a result of a 
reflex, initiated in the jejunum, and transmitted by the sympathetic nervous system. 
A variety of causes may be involved— rapid emptying of the stomach with increased 
small bowel activity, distention of the afferent loop, and a fall of blood volume (of 
the order of 7 per cent.), especially in patients susceptible to such changes. Accord- 
ing to Le Quesne, there is a primary disorder of carbohydrate metabolism. Follow- 
ing the ingestion of glucose, there is initial transient hyperglycaemia. This suppresses 
further absorption of glucose, which is retained in the intestine, resulting in fluid 
shift from the blood to the lumen of the intestine. Both increased intestinal activity 
and fall of blood volume may occur. 

Treatment. — Time must be allowed to elapse for the syndrome to subside natur- 
ally. Meals should be small in bulk and dry. Milk and carbohydrate meals should 
be avoided. Belladonna or codeine may reduce intestinal activity. Insulin or an oral 
hypoglycsemic agent before food frequently has a beneficial action. It is important 
to maintain the haemoglobin level as near 100 per cent, as possible. When the syn- 
drome persists, especially when associated with nijtritional defects, conversion of a 
Polya anastomosis to a Billroth I is the operation of choice. 

Late Post-cibal Syndrome. — This is not a common or a serious cause of symp- 
toms. It is due to a low blood sugar, occurs two hours after meals, and may be seen 
in some 5 per cent, of patients. After the initial hyperglycsemia there is a rapid 
fall of blood sugar to 50 mg. per cent, or so. This rapid fall is probably due to in- 
creased insulin sensitivity (Butler). The syndrome is readily corrected by taking 
food, especially glucose. 

Bilious Vomiting. — This symptom is usually an isolated feature but may be 
associated with dumping. It occurs in 10 to 15 per cent, of patients and consists of 
vomiting of bile unmixed with food. The vomiting is intermittent rather than after 
every meal. In the Polya operation the cause is probably transient obstruction of the 
afferent loop. Following the Billroth operation it is more likely to be due to in- 
competence of the cardia. This symptom can be eliminated almost entirely by a 
retrocolic anastomosis with the shortest possible afferent loop,i.e. into the fourth part 
of the duodenum if this is possible. If surgery is necessary to correct the vomiting, 
conversion to a Billroth I should be done if there are other post-cibal symptoms. If 
bile vomiting occurs alone, conversion to a Roux-en-Y 
anastomosis is preferable (fig. 989). 

Nutritional Disturbances 

I. Weight Loss. — This is a well recognised feature, 
occurring in some 50 per cent, of patients. It is the 
rule after total gastrectomy, common after the Polya 
operation, and infrequent after the Billroth I. It is 
due to reduced intake of food, and diminished absorp- 
tion, and is particularly liable to occur in patients 
with post-cibal symptoms. It is not necessarily 
serious, and indeed may have a beneficial effect. 

There is a reduced incidence of coronary disease 
following gastrectomy. 

If severe, correction may be achieved by small fre- 
quent meals of high protein, high calorie content. 

Anabolic steroids — Methandienone 50 mg. daily, 
often helps. It is essential in these patients to ex- 
clude reactivation of previous tuberculous disease. 

II. Steatorrhoea. — This has a similar incidence to en-Y loop. Vagotomy should 
weight loss, and is due to poor mixing of food and be added if high acid secretion 
enzymes, reduced pancreatic output, and inactivation is present. 

of pancreatic enzymes in the afferent loop. If it 

appears slowly after operation, the cause may be latent intestinal disease such as jejunal 
atrophy or the development of a cul-de-sac phenomenon (i.e. blind loop, fig. 1147) 
in die afferent loop. . . _ 

III. Diarrhoea.— Most patients say that their bowel habits are much improved 

Leslie Philip Le Queme » Contemporary . Professor of Surgery , Middlesex Hospital , London . 



Fig. 989. — Conversion opera- 
tion. A to Billroth I. B to Roux- 
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after gastrectomy, but some 5 per cent, have diarrhoea, either episodic or persistent* 
It may be related to intestinal hurry or to steatorrhoea. 

IV. Iron-deficiency Ancemia, — This is a progressive condition after gastrectomy, 
and may be seen in some 40 per cent, of patients, particularly when the duodenum is 
by-passed. If occult blood loss is excluded, daily supplements of iron are essential 
(ferrous sulphate 1 80 mg. t . d.s.). Only very rarely is the anaemia refractory to oral iron. 

V. Megaloblastic Ancemia , — Although invariable several years after total gastrec- 
tomy, it is rare following partial gastrectomy. It may occur as an isolated lesion due 
to gastric mucosal atrophy, or as part of a gross malabsorption defect {vide infra). 
There is evidence of reduced serum vitamin B 12 levels in some 25 to 50 per cent, 
of patients five to ten years after partial gastrectomy. Intramuscular vitamin B lt 
(Cyanocobalamin) 100 mg. weekly is given until the blood is normal ; thereafter a main- 
tenance dose each month is necessary. 

VI. Vitamin B Deficiency . — This occurs in roughly 10 per cent, of patients, and is 
manifest by angular stomatitis, glossitis, or peripheral neuritis. A regular supple- 
ment is the best method of prevention. 

VII. Calcium Deficiency . — Reduced acidity in the proximal intestine may interfere 
with calcium absorption, and some 40 per cent, of patients may become deficient. 
Bone changes may occur in some 5 per cent, and although such changes are usually 
seen associated with steatorrhoea, they may occur independently. 

VIII. Gross Malabsorption States, — Very rarely, in less than 1 per cent, of patients, 
a severe malabsorption syndrome may develop — with wasting, gross vitamin deficien- 
cies, hypoproteinaemia, oedema, steatorrhoea, creatorrhcea, and anaemia. It is usually 
associated with a long afferent loop. These are examples of the * cul-de-sac ’ syn- 
drome, but some may be due to latent intestinal absorption defects brought into 
relief by gastrectomy. Conversion to a Billroth I is usually very effective in cor- 
recting this serious condition. 

9. Intestinal Obstruction 

(a) Herniation Obstruction. — The condition is more liable to occur in cases of 
a Polya gastrectomy with an antecolic anastomosis. Small intestine herniates 
through a gap between the anastomosis and the transverse mesocolon, either 
from right to left or from left to right. It is easily prevented by a few stitches between 
the anastomosis and the transverse mesocolon at the time of gastrectomy. 

Clinical Features. — Usually symptoms of high intestinal obstruction commence 
between the third and eighteenth post-operative days, but often these symptoms soon 
become atypical because gastric aspiration is instituted after the first or second vomit. 
For the same reason colicky pains, so typical of intestinal obstruction, are often 
lacking ; in most cases the pain is continuous, and increases in severity. 

Treatment. — Even if the condition is only suspected, the abdomen should be re- 
opened. The hernia is usually reducible, but in 30 per cent, of cases gangrene has 
occurred from long delay. The gap should be closed as detailed above and gangrenous 
bowel resected if necessary. 

(b) Bolus Obstruction. — The commonest cause of this is a piece of unmasticated 
orange pith which, in the absence of the pylorus is able to pass into the small intestine 
and lodges about two feet from the ileo-caecal valve. Clinically, it is not unlike gall- 
stone obturation (p. 947) but occurs in a younger age group. Every patient who has 
had the pylorus excised or by-passed must be told not to eat orange pith or dried fruits, 

10. Pulmonary Tuberculosis. — Gastrectomised persons show a slight but definite 
increased susceptibility to pulmonary tuberculosis, probably due to reactivation of a 
latent focus owing to diminished absorption of fat. 

11. Carcinoma. — Following a gastrectomy, especially for a gastric ulcer, the 
gastric remnant is slightly more prone to develop a carcinoma than is a normal 
stomach. This risk appears after a latent period of fifteen to twenty years or more. 
It is because of such a complication following gastrectomy that the recent results of 
vagotomy plus a drainage procedure must be accepted with some reserve. Carcinoma 
may follow this operation also. 

GASTRIC NEOPLASMS 

Benign Tumours. — Although they constitute 3 per cent, of all gastric neoplasms 
benign tumours of the stomach are so over-shadowed by the frequency and gravity 
of gastric carcinoma that they tend to be forgotten. 
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Leiomyoma is the most common benign neoplasm of the stomach. Sometimes 
it grows mainly towards the serosal coat, in which case it is symptomless, and 
attracts notice only when it is large enough to constitute a painless, smooth lump in the 
epigastrium. It may cause a low-grade fever. More usually a leiomyoma protrudes 
towards the lumen of the stomach, and gives rise to melaena, mild indigestion, and 
epigastric pain, in that order. Haematemesis is, however, the most common symptom, 
and results from deep central ulceration of the tumour. Radiography after a barium 
meal reveals a space-filling lesion. Necrobiosis of the tumour has led to perforation 
of the serosal surface with intraperitoneal bleeding, and even to perforation of the 
stomach. Local excision is curative. 

Neurofibroma. — A tumour arising from a nerve sheath gives rise to exactly the 
same symptoms as a leiomyoma from which, macroscopically, it is indistinguishable. 
Microscopically it requires an expert to distinguish the two conditions. 

Adenomatous polypus, sometimes single, but more often multiple, is, as a rule, 
situated in the distal half of the stomach. Usually the symptoms are bleeding and 
abdominal pain. Achlorhydria is present in nearly $11 cases. Rarely a pedunculated 
adenomatous polypus of the pyloric antrum is carried into the pyloric canal, there to 
cause pyloric obstruction. The diagnosis rests on gastroscopy and/or X-ray. 
It is wise to regard multiple polypi as premalignant* and accordingly perform partial 
gastrectomy so as to include all the polypi ; a single polypus can be excised locally. 

Adenomatous Polypi and Pernicious Anamia . — In pernicious anaemia there is severe 
atrophy of that portion of the gastric mucosa containing the fundal glands, and this 
provides a fertile bed for precarcinomatous adenomatous polypi to flourish. In 
about one in five cases of pernicious anaemia gastroscopy reveals adenomatous polypi. 
It is for this reason that patients suffering from pernicious anaemia are recommended 
to undergo annual gastroscopy and a barium meal. 

An aberrant pancreas has been found arising in the wall of the stomach from 
time to time. Usually partial gastrectomy has been performed by a surgeon mistaking 
it for a carcinoma. 


CARCINOMA OF THE STOMACH 

Carcinoma of the stomach is one of the ‘ captains of the men of death \ 
In 1959, 14,076 persons died from this cause in England and Wales but, 
fortunately, it now appears to be decreasing. While from early adult life to 
senility no age is exempt, the highest incidence is between forty and sixty 
years of age. Three times as many males as females fall victims to this 
disease. 

^Etiology. — There are a few definite pre-malignant conditions. These arc a 
gastric polypus, pernicious anaemia, and possibly, but only rarely, a gastric ulcer. Apart 
from this the ingested carcinogens seem to be important. Examples of these include 
the hydrocarbons of cooking fat and tobacco juice; furthermore, substances that cause 
an irritative gastritis, such as neat spirits as drunk in Scandinavia, Holland, and Czech- 
Slovakia, may increase the incidence of carcinoma. The geographical distribution of 
this disease is important and may prove a most profitable avenue in the study of 
aetiology. An interesting example of this is the differing incidence in the North and 
South of Iceland. Crude smoked salmon was the staple diet of the Northerners who 
have a much higher incidence than those in the South. Aird found a higher incidence 
of gastric carcinoma in people with the blood group A. 

Pathology. — Macroscopically five types can be recognised : 

Type 1. — A cauliflower-like growth with sharply defined edges. Its 
surface is indurated. Later it ulcerates. 

Type 2. — An ulcer with an irregular indurated edge. Sometimes small 
superficial ulcers are present in the immediate vicinity. 

Type 3. — Colloid carcinoma. 

Type 4. — Leather-bottle stomach. 
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Fig. 990. — Incidence of carcinoma 
in various portions of the stomach. 


Type 5. — Carcinoma secondary to a 
chronic gastric ulcer. Probably about 4 
per cent, of carcinomas of the stomach 
arise in this way. 

Microscopically . — The growth is usually 
columnar-celled, but cubical, and even 
squamous-celled neoplasms arise near the 
oesophageal orifice. The last type probably 


arises within the oesophagus. 

The most common site for the neoplasm is in the prepyloric region (fig. 990) ; 
when carcinoma follows pernicious anaemia however, it is more likely to be 
fundal and polypoid. 


The Spread of Carcinoma of the Stomach. — No better example of the various 
modes by which carcinoma spreads can be taken than the case of the stomach. 

1. Direct Spread . — As the growth enlarges, it tends to invade neighbouring 
structures. The pancreas, transverse colon, mesocolon, oesophagus, or liver may be 
involved. 

2. Lymphatic Spread (fig. 996): both by emboli and permeation. 

3. Spread by the Bloodstream. 

4. Transperitoneal Implantation. — Carcinoma cells sometimes pass from the stomach 
into the peritoneal cavity. They gravitate to the pelvis, where secondary tumours 
palpable on rectal examination may develop. On occasions, in the female, they alight 
upon the ovaries, giving rise to Kruken- 
berg’s tumours (fig. 991), which are 
liable to cause diagnostic confusion. 

These tumours are premenopausal, be- 
cause after the climacteric the ovaries 
atrophy and thus are unlikely to give sus- 
tenance to tumour cells. In some cases 
Krukenberg’s tumours are not the result 
of transccelomic implantation, but are 
due to retrograde lymphatic permea- 
tion, especially from a carcinoma of the 
colon. 

Clinical Features. — This is a 
very difficult disease to diagnose 
early, not only because of the 
diversity of its presentation but also 
because of the time-lag between the 
commencement of the growth and 
the appearance of symptoms. These may be considered as due to inter- 
ference with: 

(1) Nerve endings — persistent pain: no response to treatment — no period- 
icity. 

(2) Gastric distension: fullness, inability to take a normal meal, 
vomiting. 

(3) Gastric juices — anorexia leading to loss of weight. 

(4) Blood formation — anaania, tiredness, weakness, pallor. 

In general, it may be possible to consider the presentation under the follow- 
ing clinical groups : 



Fig. 991. — Krukenberg’s tumours from a 
woman of thirty-seven. Scale in inches. 


Friedrich Krukonberg , 1871-1946, Ophthalmologist , of Halle, wrote a classical thesis on malignant tumours of the 
ovary at the ago of twenty-four. 
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i. The * new dyspepsia ’ after forty — vague but persistent indigestion 
occurring in a patient who has never previously had ‘ stomach trouble 

ii. Insidious Onset. — Especially in a man: he feels tired and weak, and the 
three A’s may be in evidence — Anaemia, Anorexia, and Asthenia. Any patient 
with pernicious anaemia must be kept in regular review to watch for this. 
Although the majority have an iron-deficiency anaemia, a few may present 
with a macrocytic anaemia. 

iii. The obstructive types— carcinoma of the cardia presents with dysphagia ; 
carcinoma of the pylorus with fullness, belching, and then vomiting. 

iv. Lump. — The incidental discovery of a lump in the epigastrium, no other 
symptoms being present, is sometimes the cause of the patient seeking advice. 
In about 30 per cent, of all cases a lump can be palpated. 

v. Silent. — Carcinoma of the body of the stomach may be silent but give 
rise to features in other organs, such as obstructive jaundice due to secondary 
deposits in the liver, ascites from carcinomatosis of the peritoneum (p. 882), 
Krukenberg’s tumours (p. 766), Trousseau’s sign (phlebo-thrombosis of 
superficial veins of leg), or Troisier’s sign (fig. 992). 

One of the main obstacles to early diag- 
nosis is that on an average it is between 
three and six months after the onset of 
symptoms that the patient visits his doctor. 

Even so, often a further three to six months 
sometimes elapse before the doctor sends 
the patient to hospital for gastric investi- 
gation. 

INVESTIGATIONS IN A SUSPECTED CASE 

If the diagnosis of this dread condition 
is to be made earlier, it is essential 
that attention is paid to the following in- 
vestigations in all cases of indigestion. 

Haemoglobin — anaemia is present in 
45 per cent, of cases. 

Sedimentation rate — this is raised in 70 per cent, of cases. 

Occult blood is present in the stools in 80 per cent, of cases. 

Where necessary, repeated tests should be done. It is important to re- 
member that a negative test does not exclude a neoplasm. 

Radiology. — While a skilled radiologist attains a high degree of accuracy 
in the interpretation of a barium meal, small lesions are liable to escape notice, 
particularly if too much barium is given initially. Irregularities of the cardia 
or fundus are inclined to be over-looked unless the technique includes an 
examination in the inverted position. Flat growths may remain undetected 
in the early stages. Radio-diagnosis is accurate in 90 per cent, for pyloric 
growths, 75 per cent, for the cardia, and 60 per cent, for neoplasm of the body, 
but in only 47 per cent, of patients with conclusive radiological findings 
(filling defects) (fig. 993) is the neoplasm found to be resectable. 

Armand Trousseau , 1801-1867. Physician , Hdtel-Dicu , Paris. It was this sign which first caused him to suspect his 

own gastric carcinoma. 

Charles E. Troisier, 1844-1919 . Professor of Pathology , Paris. 



Fig. 992. — Troisier’s sign found 
in the course of a routine examina- 
tion for vague dyspepsia of recent 
origin. In this case there was a 
visible as well as a palpable mass of 
lymph nodes in the left supraclavi- 
cular fossa. 
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Gastroscopy undertaken by an expert gives the highest percentage of 
correct pre-operative diagnoses. If the tumour can be visualised, its charac- 
teristics are obvious. Its nodularity, the presence of several irregular 



(a) (fc) 


superficial ulcers, the multi-coloured 
base, the immotility of the adjacent 
mucosa, all point to the nature of the 
lesion. If any doubt exists, the 
patient must remain at complete rest 
in bed (p. 746) for three weeks and 
then be re-gastroscoped. If there is 
no sign of healing the ulcer is almost 
certainly malignant. It must be re- 
membered that there are two zones — 
the fundus and the roof of the an- 
trum — which may not be visualised 
fully even by the most expert en- 
doscopist. 

Gastric Analysis. — The major- 
ity have either achlorhydria (p. 743) 
or hypochlorhydria, but occasionally 
some increase of acid is found. If 


Fig. 993.— Barium-meal X-ray in car- there is more than 30 mEq. HC 1 in a 

cinoma of («) the antrum and (6) the body post-histamine hour a carcinoma is 
of the stomach. , , 

unlikely. 


Exfoliative Cytology. — Examination of cells found in the washings after gastric 
lavage has proved sufficiently reliable to confirm a diagnosis of carcinoma of the 
stomach in doubtful cases in about 70 per cent, of cases. Negative results are of 
no moment. Chymotrypsin lavage to soften the mucous lining has aided this method 
of investigation, and so has the use of tracer substances, such as tetracycline, which 
mark the malignant cells. 

Laparotomy. — If there is still reasonable doubt after all these tests, it is wise to 
explore the abdomen. 


COLLOID CARCINOMA 

Macroscopically the stomach appears infiltrated in all its layers. Its walls are 
thickened and the individual layers cannot be differentiated. They are replaced 
by a kind of areolar tissue, the interspaces of which contain a transparent gelatinous 
substance. Although the gross appearance and the radiographs of colloid carcinoma 
resemble those of leather-bottle stomach, the microscopical picture is quite different, 
and very characteristic. Groups of cancer cells often line the accumulations of 
colloid. The tubular glands are extremely distended with this substance. Colloid 
carcinoma represents about 6 per cent, of the total cases of gastric carcinoma. It is this 
type of carcinoma which classically gives rise to the Krukenberg phenomenon (p. 7 66). 

The treatment is the same as that for leather-bottle stomach and the prognosis 
is almost equally gloomy. 


LEATHER-BOTTLE STOMACH (syn. LINITIS PLASTICA) 

There is a generalised and a localised form of leather-bottle stomach. 

When localised, it is the pyloric antrum that is mainly involved. The 
stomach wall is enormously thickened (fig. 994), and feels, as its name 
implies, like leather. Syphilis of the stomach may produce a similar change and 
a Wassermann reaction should always be done. 
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Fig. 994. — Leather-bottle 
stomachy showing the 
enormous thickening of the 
stomach wall. 


The enormous proliferation of fibrous tissue 
involves especially the submucosa, which often 
appears as a dense layer, mother-of-pearl in 
appearance. In contrast to colloid carcinoma, 
the mucosa, submucosa, and muscularis remain 
well differentiated, and, astonishingly, the whole 
of the mucous membrane looks and feels quite 
normal. Microscopically there is a tremendous 
overgrowth of fibrous tissue in the subserosa and 
submucosa, which sometimes spreads between 
the muscle fibres and strangulates them. 'The 
blood-vessels show evidence of endarteritis. It 
is often difficult or impossible to find any evidence of carcinoma, even in 
serial sections, but metastases are usually found in the regional lymph nodes. 
When distant metastases occur they are usually found in the liver or the 
ovary; on rare occasions bones are involved. 

The symptoms are those of pyloric obstruction, but 
the small capacity of the stomach as revealed radio- 
logically by a barium meal (fig. 995) makes the diagnosis 
tolerably certain. 

Treatment. — In the localised variety, partial gastrec- 
tomy, and in the diffuse, total gastrectomy, offer hope of 
prolonging life, but the results, especially in the more 
common generalised variety, are among the worst, if not 
the worst, of all varieties of carcinoma of the stomach. 



Fig. 995. — X-ray 
of a case of leather- 
bottle stomach. 


Boeck’s sarcoid of the stomach occurs occasionally, and 
gives symptoms and X-ray findings identical with those of 
leather-bottle stomach. 


TREATMENT OF CARCINOMA OF THE STOMACH 

No description of the treatment of carcinoma of the stomach is com- 
prehensible without a knowledge of its lymphatic drainage (fig. 996). 


The lymphatic vessels of the 
stomach arise in its submucous 
and subperitoneal layers, and 
divide into four main sets 
that accompany corresponding 
blood-vessels. Each set drains 
both the anterior and the pos- 
terior surfaces of the stomach, 
and although they intercom- 
municate, their valves direct the 
lymph flow as follows : 

The lymphatics of the 
proximal half of the 
stomach drain primarily into 
the left gastric and the splenic 
lymph nodes, and thence into 
the left, middle, and right 
superior pancreatic lymph 
nodes. 



Fig 996 —The lymphatic drainage of the stomach. 

* {After Jamieson and Dobson .) 


Casar P. M. Boeck , 1845-1917 . Dermatologist , Christiania {Oslo), Norway. 
S.P.s. — 49 
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The lymphatics of the antrum drain into the right gastric lymph nodes 
superiorly and the right gastro-epiploic lymph nodes inferiorly. 

Hie lymphatics of the pylorus drain into the right gastric (suprapyloric) 
superiorly and the subpyloric lymph nodes, situated around the gastro-duodenal 
artery, inferiorly. The efferent lymphatics from the suprapyloric lymph nodes con- 
verge on the para-aortic lymph nodes around the coeliac axis, while the efferent 
lymphatics from the sub-pyloric lymph nodes pass to the main superior mesenteric 
lymph nodes situated around the origin of the superior mesenteric artery. The 
lymphatic vessels related to the cardiac orifice of the stomach communicate freely 
with those of the oesophagus, but intercommuncation between the lymphatic vessels 
of the pylorus with those of the duodenum is less definite. 

Whether or not there is histological evidence of regional lymph node involvement 
makes a tremendous difference in the prognosis of completely operable cases of car- 
cinoma of the stomach. It must be remembered that retrograde (or downward) 
spread may occur if the upper lymphatics are blocked. 

Forty per cent, of patients without regional lymph node involvement survive five 
years or more, whereas only ten per cent, with regional lymph node involvement 
survive this length of time. 

Prognosis. — Of recent years the extent of stomach resected has been on 
the increase without any coincident benefit. The important fact that has 
emerged is that, providing a reasonable amount of stomach is resected, it is 
the histology of the growth which determines the prognosis. The clinical 
counterpart of this is that the longer the history the better the outlook. Fifty 
per cent, of cases are inoperable when first seen; in the remainder exploration 
is worthwhile, resection being possible in half of them. Five per cent, of the 
initial cases, and ten per cent, of those having resection, survive for more than 
five years. 


Operative Treatment : 

Nomenclature . — A c curative , resection consists of removing a block of tissue, in- 
cluding the growth, a margin of at least i£ inches (3 8 cm.) beyond its palpable limits 
with the stomach unstretched, and the related lymph nodes. The term radical 
gastrectomy should be reserved for a monoblock dissection fulfilling these require- 
ments, thus bringing the term ‘ radical * into line with operations for carcinoma in 
other situations, e.g. the breast. Radical operations upon the stomach are of three 
varieties — (1) radical total gastrectomy, (2) radical upper gastrectomy, and (3) radical 
lower gastrectomy. 

Incision . — Where possible an abdominal approach is to be preferred to an abdomino- 
thoracic (fig. 997). The latter carries an increased risk. The deciding factor for the 
use of an abdomino-thoracic incision is involvement of the gastro-cesophageal junction. 

Operability. — As soon as the abdomen is opened, a firm 
plan, based on the extent of the growth, must be made. This 
decision is of profound importance and calls for considerable 
clinical judgement. There are three possibilities — radical sur- 
gery, palliative surgery, or the lesion may be inoperable. 

Signs of Inoperability. — In general, these depend on the 
extent of the growth which include (1) fixation to posterior 
abdominal wall or involvement of the mesentery especially the 
origin of the superior mesenteric vessels, (2) gross local involve- 
ments of lymph nodes leading to fixity and evidence of retro- 
grade spread downwards in the pre-aortic lymph nodes, (3) the 
presence of secondaries in the liver — an exception may be made 
in the case of a solitary resectable nodule, (4) peritoneal seed- 
lings either locally or in the pelvis. A Krukenberg tumour does 
not of itself make the case inoperable. 



V 


Fig. 997. — Ab- 
domino-thoracic in- 
cision started as a 
left paramedian. 


Radical Operations 

1. Total gastrectomy — indicated for growth involving the upper or middle two- 
thirds of the stomach. An upper left paramedian incision is made (fig. 997). The 



THE STOMACH AND DUODENUM 


771 


operation is commenced by delivering the spleen and incising the peritoneum at its 
lateral border. The spleen with its hilar lymph nodes, the stomach, the splenic vessels, 
the tail and body of the pancreas are mobilised from left to right en bloc, the operation 
being essentially retroperitoneal. The left gastric artery and the splenic vessels are 
ligated retroperitoneally. The lymph nodes around the cardiac orifice are freed, and the 
lesser omentum is detached as far from the stomach as possible. Similarly, the lymph 
nodes beneath the first part of the duodenum are mobilised and the greater omentum is 
detached from the transverse colon. Performed in this way, the peritoneum over 
the tail and body of the pancreas are included in the block resection of the stomach 
with its lymphatic field. The cut edge of the pancreas is closed with sutures and a 
soft rubber drain is passed down to this site, to be brought out 
through a separate stab incision. The stomach having been 
excised, the continuity of the alimentary canal can be restored 
in the manner shown in fig. 1 998; this procedure is valuable 
because it prevents regurgitation of bile and pancreatic juice 
into the oesophagus, which it so vulnerable to these digestive 
ferments. Even better is thej Hunt method 
(fig. 999) which improves absorption to some 
extent. An oesophago-duode&ostomy should 
never be done as an alkalind oesophagitis so 

Fig. 998. — Total frequently follows. If a thclraco-abdominal 
gastrectomy with incision has been necessary, >the diaphragm 
oesophago- jejunos- must be carefully repaired with hon-absorbable 
tomy-en-Y (Roux’s su tures. Water-seal drainage of the pleural 
method). cavity is desirable. 

Post-operative Care of Total Gastrectomy. — Here nutri- Fi , g * " h 9 n 
tional disorders, e.g. weight loss, steatorrhoea, and macrocytic Hunt * method of 
anaemia are the rule. The first two appear early but the anaemia pouch* 

takes five or six years to develop. These patients need frequent p 

small meals of high protein, high calorie content, and regular vitamin B, 2 supplements 
(100 to 200 mg. monthly). 

2. Upper Radical Partial Gastrectomy. — Indicated for growth involving the 
cardia and upper third of the stomach. The procedure here is as for total gastrectomy, 
but the pyloric end of the stomach is preserved and anastomosed to the oesophagus. 
A pyloroplasty is usually done to prevent post-vagotomy retention (p. 749). 




3. Lower Radical Partial Gastrectomy. — This operation for carcinoma of the 
pyloric end of the stomach involves separation of the greater omentum from the colon 
in its entirety, separation of the lesser omentum from the liver, freeing the subpyloric 
lymph nodes, and removal of the spleen and body and tail of the pancreas. The left 
gastric vessels and the right gastro-epiploic vessels are divided at their origin, stripping 
all fatty and lymphatic tissue around them towards the stomach. The operation is 

then completed by a Billroth I anastomosis. 


r j Pallative Operations. — These arc fre- 

\j^ ' s \ quently necessary to deal with or to antici- 

\ pate specific symptoms such as obstructive 
vomiting, bleeding, or gastrogenous diarrhoea. 

/ J Rapid dissemination and death may follow in- 

J discriminate local resections and it is better to 

^ / do nothing than for this to occur. The most 

f valuable palliative operations are: 

/ \ f /) ) (1) Palliative Gastrojejunostomy, — Forirre- 

f [ 3 / / J I movable pyloric carcinoma, gastro-jejunos- 

\ \ — 3 II / J tomy should be performed some distance from 

7 the tumour, so that the advancing growth will 

Fig. 1000.— Palliative exclusion oper- not invade the stoma, at any rate for some 

ation for incurable pyloric carcinoma. time. This operation is symptomatically not 

so good as the — 

(2) Exclusion Operation . — Excluding the growth from the pathway of the food is 
often beneficial, especially where an antral growth is fixed and inoperable and the 
upper part of the stomach is free. The risk of bleeding is reduced, appetite is in- 
creased, and vomiting ceases. The stomach is transected 1 inch (2 5 cm.) proximal to 


Clondejudson Hunt, Contemporary . Surgeon, Surgical Research Hospital and Clinic , Kansas City, Missouri, U.S.A . 
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the edge of the growth, the distal end is closed with non-absorbable sutures, and a 
gastro-jejunostomy is done (fig. 1000). If the pylorus is completely occluded, this 
operation is contraindicated. 

(3) For obstruction of the cardia considerable relief can be obtained by the intro- 
duction of a plastic tube (p. 727). This is a most valuable manoeuvre in those 
patients whose days are numbered. It is preferable to the palliative oesophago- 
jejunostomy (fig. 1001) which carries a definite operative mortality 
in these debilitated patients. 

SARCOMA OF THE STOMACH 

Sarcoma of the stomach accounts for about 1 per cent, of gastric 
neoplasms. 

Lymphosarcoma is the most common variety. In contradis- 
tinction to lympho-sarcoma of the small bowel which is multiple, 
this tumour is usually solitary. It is impossible to distinguish it 
at operation from carcinoma of the stomach. In all inoperable 
cases a piece of the growth should be removed for histological ex- 
amination. Although radio-sensitive, the best treatment, if 
circumscribed, is gastrectomy. This is a tumour in which chemo- 
therapy may be useful. 

rauiauve retro- Leiomyosarcoma occurs with equal frequency in men and 
pancreatic ceso- women. The symptoms, clinical features, and X-ray findings are 
phago-j e j unos- identical with those of leiomyoma (p. 765), but even more often than 
tomy. is the case with leiomyoma, the first symptom is a massive hsema- 

temesis and/or melaena. The presence of a barium-filled sinus 
extending into the tumour visualised by X-rays is extremely characteristic of leio- 
myosarcoma. Unlike a carcinoma of similar dimensions, the gastric acidity is 
unchanged. Usually these tumours metastasise late, and, when they do, secondary 
growths are often found in the liver. The treatment is partial gastrectomy. 
The tumour is more vascular than a carcinoma. It is stressed particularly that leio- 
myosarcomata should be attacked with vigour, regardless of the magnitude of the 
procedure, as the results are so much more gratifying than those of carcinoma of the 
stomach. At least 50 per cent, of the patients are alive five years after the operation. 

Neurofibrosarcoma behaves precisely as a leiomyosarcoma, from which it is 
distinguished only by histological examination. 

Fibrosarcoma, derived from the subserosa, is the rarest variety and the least 
malignant ; it sometimes gives rise to a tumour of immense size, and in the female 
such a tumour is liable to be mistaken for an ovarian cyst. 

DUODENAL NEOPLASMS 

Neoplasms of the duodenum are exceedingly uncommon. Adenomatous polypi 
and adenomas have been reported from time to time as causes of severe melaena. 
Carcinoma of the first part of the duodenum, where ulceration is so common, is so rare 
that many of great experience have never seen a case. There is an apparent bar to 
spread of carcinoma of the pyloric end of the stomach into the duodenal mucosa, but 
there is no such obstacle to the spread in the subserous layer which, indeed, occurs 
with some frequency — hence the necessity for excising 1 inch (2-5 cm.) of the duo- 
denum when performing radical lower partial gastrectomy. Carcinoma of the second 
part of the duodenum has been described, but these cases appear to arise in the ampulla 
of Vater (p. 846). Carcinoma of the third part of the duodenum occurs rarely, 
and the prognosis after local resection is favourable if the patient is seen sufficiently 
early to enable such an operation to be carried out. 
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CHAPTER 33 

THE SPLEEN 


Surgical Physiology. — The functions of the spleen are not wholly understood. 
In general they may be considered as : 

1. Destruction of effete and misshapen erythrocytes and possibly of platelets. 
It is believed that during their sojourn in the spleen the lipoid coverings of ageing 
erythrocytes are rendered less strong. If red blobd cells from a patient with heredi- 
tary spherocytosis are transfused into a normal person, they are destroyed in fifteen 
days. When transfused into a splenectomised pfrson, they have a normal life span. 
After splenectomy the liver, bone marrow, and lymph nodes deal with effete red cells. 

2. Formation of erythrocytes and lymphqpcytes during foetal life, infancy, and 
childhood. In case of need, this function may be resumed during adult life. 

3. Maintenance of a Reserve of Erythrocytes. — Anoxia, caused by high 
altitudes, haemorrhage, carbon monoxide poisoning, or prolonged exercise, stimulates 
the spleen to contract, thereby causing reserve red cells idling in its mesh-work to 
be conscripted into circulation as oxygen-carriers. This reaction may be useful in 
some animals like dogs, but the spleen is relatively too small to be of use in man 
(containing about 1 per cent, of the blood volume). 

4. Regulation of iron metabolism and iron storage. 

5. Phagocytosis of foreign substances by the reticulo-endothelial cells of the 
spleen is well illustrated by the high concentration of opaque substance in the spleen 
in patients who have received an injection of thorium. This function is also evident 
in the lipoid dystrophies, when phagocytosis of abnormal lipoids is the main cause of 
splenic enlargement. 

6. Protection against Certain Toxins. — It would appear that the spleen plays 

a part in the formation of antibodies. There is increasing evidence that splenectom- 
ised children are less able to combat severe infection than those with a normal spleen 
and they require close observation so that immediate and energetic steps can be taken 
in cases of pyogenic infection. 

7. Hormone Regulation of the Marrow. — There is some evidence that the 
spleen secretes a hormone that inhibits the production of thrombocytes and leucocytes 
by the bone marrow. Dameshek considers excess of this hormone to be the cause 
of thrombocytopaenic purpura and splenic neutropaenia. 


PHYSIOLOGICAL EFFECTS OF SPLENECTOMY 


1. Splenunculi (accessory spleens), if present, hypertrophy. 

2. Bone Marrow Changes its Character. — Within six months red marrow 
replaces yellow marrow in many of the long bones (Short). This accounts for 
fleeting bone pains ‘ like rheumatism * that are sometimes a matter of serious 
concern to die patient. 

3. Changes in the Blood. — Initial changes: 

(а) Leucocytosis These changes reach their zenith between the 

(б) Erythropenia >■ second week and the second month after 

(c) Diminution in hemoglobin J splenectomy. 

(d) Increased platelet count. 

(e) Increased coagulability. 

A characteristic morphological change occurs in some of the erythrocytes, viz. the 
presence within them of Howell- Jolly bodies. These are rounded structures usually 
occurring singly, and placed eccentrically, that stain in the same way as nuclei. They 
are thought to be fragmented nuclei. . 

After two months lymphocytosis is present invariably. After many months there is 
moderate eosinophilia, and the mast cells increase in number. 


William Damtshek, Contemporary . Haematologist , Mount Smai Hospital , New York , U.S.A. 

Arthur Rendle Short, 1880-1953. Professor oj Surgery, University of Bristol. # . 

William Henry HotoelL 1 860-19 4i. Professor of Physiology* Johns Hopkins University Medical School , Baltimore, 
fustin Jolly, 1870-1963 . Professor of Histophysiology, Collie* de Prance , Pans . 
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4. Undue Excretion of Iron by the Kidneys. — Therefore the patient should 
take a preparation of iron. 

SPLENUNCULI (&n. ACCESSORY SPLEENS) 

Instead of a spleen, some fishes are provided with islets of splenic tissue scattered 
through the coelom. In man, accessory spleens, in common with the main organ, are 
derived from the dorsal mesogastrium. One or more are present in 25 per cent, of 
children (Jolly), but they are to be found in only 11 per cent, of adults (Adami). 
Obviously, then, as maturity is reached accessory spleens tend to disappear. Their 

usual locations are as follows : 

1. In contact with the spleen (fig. 1002), usually near 
the hilum; more than 50 per cent, are found in this 
situation. 

2. Related to the splenic vessels and behind the tail and 
body of the pancreas — about 30 per cent. 

3. The remainder are found in the splenic ligaments, 
the greater omentum, mesentery, mesocolon, and abut- 
ting on the left ovary or testis (carried thither during 
descent of the gonad). 

When splenectomy has been performed for conditions 
that arc known to be cured by removal of the spleen, 
return of symptoms after an interval of freedom is the 
result of hypertrophy of (usually) one accessory spleen. 
Occasionally a morsel of the spleen left attached to the 
pedicle during splenectomy continues to grow, and may 
Fig. 1002. — Spleen with a be said to form a new spleen. Therefore, not only must 
splenunculus. the whole of the enlarged spleen be removed, but, ex- 

cept in cases of rupture, the sites of an accessory spleen 
should be examined meticulously and any splenunculi present excised. 

Splenosis is a rare condition, and nothing to do with splenunculi. Fragments of 
splenic tissue, spilled at the time of bygone rupture of the spleen, are found dis- 
seminated widely over the peritoneum, having thrived in situations other than those 
to be expected on developmental grounds. Sometimes there are scores of them. 
Splenosis does not give rise to symptoms, and is found only at laparotomy or necropsy. 
It is liable to be confused with endometriosis of the peritoneum, carcinomatosis or 
multiple angiomata. 

SPECIAL METHODS OF INVESTIGATING THE SPLEEN 

1. Radiography. — In plain films of the upper abdomen the spleen is visible in 
whole or part, especially when the stomach and the splenic flexure contain gas, and 
the patient is not obese. These findings, repeated at intervals, are good evidence 
that the spleen is unruptured (p. 776). 

2. Splenic Puncture. — Provided the following stipulations are adhered to 
rigorously, splenic puncture can prove a most valuable diagnostic aid. 

(а) Only definitely palpable spleens should be punctured. 

(б) No patient with a haemorrhagic tendency should undergo splenic puncture. 

(c) The puncture should not be performed in the presence of infective spleno- 
megaly, or of a tender spleen. 

( d ) Unconscious patients and children must never undergo splenic puncture. 

Technique. — An ordinary lumbar puncture needle equipped with a guard to 

regulate the depth of the thrust should be employed. With the patient lying on his 
back, the site of puncture (fig. 1003) is infiltrated with local anaesthetic. The puncture 
must be performed during full inspiration, with the guard set to the required depth. 
Strong aspiration with the syringe is performed for several seconds. Before the needle 
is withdrawn the negative pressure must be released. After splenic puncture the 
patient is kept in bed for six hours, as a precaution against haemorrhage. 

3. Splenoportography can be carried out under general anaesthesia prior to 
laparotomy, or under local anaesthesia. The needle is inserted as above. After with- 
drawal of the stilette of the lumbar puncture needle, blood drips from the lumen ; 
only after this has been demonstrated is the dye-filled syringe connected, and 
30-50 ml. of hypaque injected rapidly . Apnoea, voluntary or controlled, must be 

John George Adami, 1862-1928, Professor of Pathology, McGill University, Montreal . 
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maintained during insertion of the needle and through- 
out the injection of the dye. If this stipulation is not 
adhered to rigorously, a laceration of the spleen as the 
spleen moves with the diaphragm, and possibly serious 
haemorrhage, may result. Splenoportography permits 
visualisation of the spleen and the portal venous system 
(p. 812). The first exposure is made towards the end of 
the injection, and three or four exposures follow subse- 
quently. 

CONGENITAL ABNORMALITIES OF THE SPLEEN 

Congenital absence of the spleen is exceedingly 
rare, and when it occurs it is nearly always associated 
with a gross congenital cardiac abnormality (usually a 
septal defect) and also the presence of accessory lobes to 
the lungs, and sometimes lobulation of the liver. 

Movable Spleen ( syn . Wandering Spleen). — The 
spleen, well supported by its two ligaments (the^gastro- 
splenic and lienorenal), and resting on a third (the costo- 
colic), which acts as a shelf, is the one abdominal organ 
that maintains its correct anatomical position In general visceroptosis. Movable 
spleen is a congenital abnormality that occurs more often in women. The condition 
is of great rarity, and the diagnosis is seldom made correctly. 

Torsion of the splenic pedicle sometimes complicates the wandering organ. The 
torsion may be acute or chronic, acute cases presenting the symptoms of an intra- 
abdominal catastrophe. Chronic torsion may result in atrophy of the spleen, and 
after a period of indefinite abdominal discomfort all symptoms abate. 

RUPTURE OF THE SPLEEN 

Usually a ruptured spleen occurs as the result of an industrial or traffic 
accident of the crushing or run-over type. Blows on the abdomen or the 
left lower thorax and falls on to a projecting object are other sources of the 
violence. When rupture of the spleen occurs as a result of a traffic accident, 
associated injuries are commonly present. A number of cases of spontaneous 
rupture of a normal spleen have been reported, but in all probability in some 
of these there has been an accident that has been forgotten or suppressed by the 
patient. 

Cases of ruptured spleen may be divided into three groups : 

1. The Patient Succumbs Rapidly, Never Rallying from the 
Initial Shock. — This type is comparatively rare in temperate climates ; 
tearing of the splenic vessels and complete avulsion of the spleen from its 
pedicle 1 give rise to the symptoms which characterise this group. In 
countries where malaria is rife, splenic rupture is often rapidly fatal, and 
advantage was once taken of this knowledge by murderers in the Orient, who 
achieved their end by digging the victim beneath the left ribs with an 
implement known as a larang (fig. 1004). 

2. Initial shock ; recovery from shock ; signs of a ruptured spleen 
is the usual type seen in surgical practice. After the initial shock has 
passed off, there are signs which point to an intra-abdominal disaster, and 
by correlating these signs it is often possible to arrive at a correct pre- 
operative diagnosis. 
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Fig. 1003. — The punc- 
ture is made in the 9th in- 
tercostal space in the mid- 
axillary line during full 
inspiration. 


1 Favoured by adhesion of the spleen to the diaphragm. 
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General signs of internal haemorrhage are inconstant. 
Perhaps the most helpful are increasing pallor, a rising 
pulse-rate, sighing respiration, and restlessness. 

Local Signs. — (a) Abdominal rigidity is present in 
more than 50 per cent, of cases ; it is most pronounced 
in the left upper quadrant. 

(b) Local tenderness is found constantly. 

(c) Shifting dullness in the flanks is often present. 

Ballance’s sign is positive in about 25 per cent, of cases. There is a dull note in 
both flanks, but on the right side it can be made to shift, whereas on the left it is 
constant. The interpretation is that there is blood in the peritoneal cavity, but the 
blood in the neighbourhood of the lacerated spleen has coagulated. 

(d) Abdominal distension commences about three hours after the accident, 
and is due to intestinal paresis, an early stage of paralytic ileus. 

(e) Kehr’s sign is pain referred to the left shoulder. There may be 
hyperaesthesia in this area. This sign is present very often, especially if 
sought a quarter of an hour after elevation of the foot of the bed, and is due to 
blood in contact with the under-surface of the diaphragm, the pain being 
mediated through afferent fibres in the phrenic nerve. 

(/) Rectal examination frequently reveals tenderness and sometimes a soft 
swelling, due to blood or clot in the rectovesical pouch. 

3. The Delayed Type of Case. — After the initial shock has passed off, 
the symptoms of a serious intra-abdominal catastrophe are postponed for a 
variable period up to fifteen days, or even more. As a rule it is only a matter 
of minutes to an hour or so, during which time the patient often appears to 
have recovered from the blow. Thus a Rugby footballer has continued to 
play after a short rest, only to collapse later from internal haemorrhage. 

Considerable delay of serious intraperitoneal bleeding is explained in one of the 
following ways : 

(a) The greater omentum, performing its well-known constabulary duties, shuts 
off that portion of the general peritoneal cavity in the immediate vicinity of the 
bleeding (fig. 1124 (c), (p. 884)). 

(b) A subcapsular hsematoma forms and later bursts. 

(c) Blood-clot temporarily sealing the rent becomes digested by escaping ferments 
from the lacerated tail of the pancreas. What may happen is that a patient with a 
suspected rupture of the spleen is taken into hospital; the symptoms abate, and in due 
course he is allowed up. Suddenly he collapses, perhaps in the lavatory while straining 
at stool. At other times fresh haemorrhage is heralded by a rising pulse-rate, increas- 
ing pallor, advancing to air-hunger and collapse. Such disasters can, and should, be 
prevented by careful re-examination and radiography. 

Radiography. — A normal, well-outlined spleen is a reliable negative sign, 
but radiographs should be repeated if the decision not to operate pro tern is 
taken. Indeed, every patient with a left-sided thoracic injury, especially 
where a lower rib is fractured, should be kept under radiological observation. 
When there is delayed rupture, or when the symptoms and signs are atypical, 
radiography often can help considerably in diagnosis. In decreasing fre- 
quency, the radiological signs of ruptured spleen are : (1) Obliteration of the 
splenic outline ; (2) Obliteration of the psoas shadow ; (3) Indentation of the 
left side of the stomach air-bubble ; (4) Fracture of one or more lower ribs 

Sir Charles Ballance, 1856-1936. Sure ton, St. Thomas's Hospital , London. 

Ham* Kthr „ 1869-1916 . Surgeon, Halberstddt , lattr Berlin . Ht died of septicemia contracted during his work. 
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Fig. 1004. — A 
larang, which, being 
interpreted, means 
‘ forbidden * . ( After 

J. Johnston Abraham .) 
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on the left side (present in 27 per cent, of cases) ; (5) Elevation of the left 
side of the diaphragm ; (6) The presence of free fluid between gas-filled 
intestinal coils. 

Treatment of Rupture of the Spleen.— Immediate laparotomy and 
splenectomy is the only reliable course. Blood is evacuated and, after 
injury to other viscera has been excluded, the abdomen closed completely. 
When the organ is damaged by a stab wound or missile penetrating the left 
pleural cavity, access to the spleen is best obtained by excising the thoracic 
and diaphragmatic wounds, and enlarging the opening in the diaphragm. 

When circumstances permit, blood transfusions should be given as re- 
quired. In the absence of stored blood, auto- transfusion is indicated. 

Auto-transfusion. — Extravasated blood is collected from the peritoneal cavity 
by means of a sterile suction apparatus. After mixing it with 3 8 per cent, sodium 
citrate solution, 2 ounces (60 ml.) in 1 pint of blood (568 ml.), it is strained through 
several layers of sterile gauze and gravitated into a vein. We have carried out the 
procedure on numerous occasions, and never with regret. 

Post-operative Complications. 

Acute Dilatation of the Stomach . — This preventable complication should not be 
allowed to occur. Routine gastric aspiration fof at least twenty-four hours post- 
operatively has banished it. 

Hcematemesis occasionally occurs due to transient congestion of the gastric mucosa 
following ligation of the vasa brevia veins. 

Left basal atelectasis, sometimes accompanied by left pleural effusion, is par- 
ticularly common, and is due to bruising of the diaphragm at the time of the accident, 
or to trauma during splenectomy. Breathing exercises and forced coughing go a 
long way in preventing atelectasis. 

Paralytic ileus (p. 949) is rather common. 

Peritoneal effusion or wound disruption may be secondary to concomitant injury of 
the tail of the pancreas. If there is any question of damage to the tail of the pancreas 
at operation, the area must be drained. It is wise, in any case, to use non-absorbablc 
sutures to repair the abdominal wall. 

‘ Rheumatism ’ due to bone marrow activity (p. 773). 

Persistent hiccough is the result of irritation of branches of the left phrenic nerve 
on the under-surface of the left side of the diaphragm. 


RUPTURE OF A MALARIAL SPLEEN 

As has been mentioned, in tropical countries this is a frequent catastrophe. 
The delayed type of rupture (following a trivial injury) is also very common, 
and the patient is admitted with a perisplenic 
haematoma (fig. 1005). If splenectomy can be per- 
formed before the haematoma bursts into the general 
peritoneal cavity, the prognosis is less grave. 

The operation is considerably more difficult than 
in the case of a ruptured normal spleen. Surgeons 
with tropical experience have surmounted these 
difficulties by ligating the splenic vessels as they 
run along the superior border of the body of 
the pancreas (fig. 1006), before disturbing the 
haematoma (Andreasen). 



Fig. 


spleen. 


1005. — Normal 
malarial spleen, 
perisplenic haematoma. 
Note that the splenic 
contour is lost when the 
capsule has ruptured. 


ANEURYSM OF THE SPLENIC ARTERY 

Perhaps due to its tortuosity or to its liability to become arteriosclerotic (frequently 
arteriosclerosis affects the splenic artery and no other), the splenic artery is more 

Anthony Turner Andreasen , Contemporary . Surgeon, Kisubi Mission Hospital Uganda . 
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frequently the site of an aneurysm (fig. 1006) 
than any other artery in the abdomen, the ab- 
dominal aorta excepted. 

As a rule the aneutysm is symptomless unless 
it ruptures. Exceptionally it gives rise to upper 
abdominal pain, in which event the condition 
has been diagnosed pre-operativcly: ( a ) By a 
bruit over the left hypochondrium; (b) By radio- 
Fig. 1006. — Usual position of a splenic graphy, concentric calcification being present 

aneurysm. ( After o. e. Owen.) in the walls of many splenic aneurysms of some 

standing. An unruptured splenic aneurysm 
may be discovered at operation, usually upon the stomach. 

Rupture of the aneurysm occurs somewhat more often in women than in men, and it 
is noteworthy that approximately 25 per cent, of the female patients are pregnant, and 
usually the pregnancy is advanced (six to eight months). In most instances rupture 
occurs into the peritoneal cavity, and the symptoms are precisely those of delayed 
rupture of the spleen (p. 776), although in relevant cases, ruptured ectopic gestation 
will receive prior diagnostic consideration. During the stage of perisplenic haematoma 
(as in spontaneous rupture of the spleen), bursting often occurs in two stages and either 
or both the diagnostic signs set out above are frequently present. Haemorrhage into 
the stomach or the retroperitoneum has been recorded. 

Treatment. — So dangerous is an aneurysm of the splenic artery 
that unless the patient is very old or infirm, excision of the sac 
should be advised in all cases. Rupture of the aneurysm demands 
urgent laparotomy and blood transfusion. The lesser sac must be 
opened and both the proximal and distal portions of the splenic 
artery are ligated. Proximal ligation alone is useless, for the distal 
end bleeds furiously. Splenectomy, although often performed, 
is not obligatory unless it is obvious that the arterial ligation 
has deprived the spleen of all its blood supply. Rupture of an 
aneurysm of the splenic artery carries a high mortality. 

INFARCTION OF THE SPLEEN (Fig. 1007 ) 

The patient, who is often suffering from subacute infective 
endocarditis or auricular fibrillation, is seized with agonising pain 
in the left hypochondrium. Symptoms usually mimic those of a 
perforated gastric ulcer, but the heart lesion helps the clinician to 
elucidate the diagnosis. When the embolus is aseptic the symp- 
toms pass off in a few days. Infarct of the spleen has become 
a problem of air travel. At a height of over 10,000 feet patients with sickle-cell 
anaemia (a disease confined to Negroes) frequently sustain a splenic infarct. 

In bacterial endocarditis, the infection may be maintained by an infected infarct 
or infarcts of the spleen. In a few instances splenectomy has proved to be the 
deciding factor in curing the patient of a condition that is almost assuredly fatal. 



Fig. 1007.— 
Infarct of the 
spleen. 



ENLARGEMENT OF THE SPLEEN 


The spleen is a meeting-place of medicine and surgery. The following 
is a useful table of the causes of enlargement of the organ: 


i. Infective 


- Bacterial — 

Spirochcetal 

Viral- 

Protozoal — 
Parasitic — 


'Typhoid and Paratyphoid. 
Typhus. 

- Anthrax. 

Tuberculosis.! 

Septicaemia. 

1 Abscess of the spleen.! 

/ Weil’s disease. 

1 Syphilis. 

Psittacosis. 

[ Malaria. 

■j Egyptian splenomegaly.! 

I Kala-azar. 

Hydatid cyst.* 


Adolph Weilf 1X4X 1916. Professor of Medicine , Heidelberg. Contracted laryngeal tuberculosis and subsequently 
resided m Italy. 
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2. Blood diseases 


3. Metabolic 


4. Circulatory 


Myeloid leukaemia. 

Lymphatic leukaemia. 

Pernicious anaemia. 

Polycythaemia vera. 

Erythroblastosis foetalis et infantium. 
Spherocytosis (acholuric familial jaundice)/ 
Acquired haemolytic anaemia.f 
Thrombocytopaenic purpura.* 
Mediterranean anaemia.! 

Hypersplenism.*)* 


Rickets. 

Amyloid. 

Porphyria. 

Gaucher’s disease:): (p. 788). 


\ Portal hypertension (p. 808) 
r Infarct — < Infective endocarditis.! 

I Mitral stenosis. 


I Occlusion of the portal Vein — 


Thrombophlebitis.! 
Neoplastic, c.g. 

carcinoma of tail of 
[ pancreas4 


5. Collagen 

Diseases 

6. N on-parasitic 

cysts 

7. Neoplastic 

* Benefited by splenectomy. 


'Still’s disease (p. 296). 

" Felty’s syndrome.! (p. 788). 

Congenital.* 

"Acquired.* 

Angioma.* 

Primary fibrosarcoma.* 

Hodgkin’s disease.! 

Lymphosarcoma. 

■f Often benefited by splenectomy. ! Splenectomy sometimes indicated. 


In connection with the above Table, the following points should be noted. In throm- 
bocytopaenic purpura the spleen, although somewhat enlarged, is seldom palpable. In 
psittacosis the enlarged spleen can be palpated regularly after the first few days of the 
illness ; this enlargement is helpful in differentiating the condition from other varieties of 
pneumonia. In portal hypertension the spleen is enlarged secondary to hepatic cirrhosis 
or portal vein thrombosis (p. 810). 

PERISPLENITIS 


Thickening of the splenic capsule has been noted at necropsy, usually in subjects 
with advanced hepatic cirrhosis. The best example of perisplenitis occurs in associa- 
tion with multiple serositis (Pick’s disease). In this obscure malady the spleen 
appears as though covered with sugar icing. The covering is hard, structureless, 
and gives staining reactions similar to those of hyaline cartilage. 


CVSTS OF THE SPLEEN 

1. Single, usually unilocular, non-parasitic cysts are of two varieties : (a) True 
cysts , comprise 10 per cent, of the total, and are dermoids. It is difficult to under- 
stand how the spleen, which is mesochymal 
in origin, should contain epithelium, (b) False 
cysts , which often reach a large size and are 
more common than true cysts (fig. 1 008). They 
have no lining membrane, and usually are 
due to past haemorrhage, and contain blood- 
stained fluid and cholesterol crystals. Their 
origin is likely to be an ancient subcapsular 
haemorrhage or degeneration of an infarcted 
area. In a number of cases there is a history 
of malaria. 

2. Polycystic Spleen . — Polycystic disease is 
sometimes confined to the spleen, but is more 
often associated with congenital cystic kid- 
neyg and liver. Occasionally the pancreas is similarly affected 



Fig. 1008. — Splenic cyst, about the 
size Of a grapefruit. ( Professor Carl Krebs , 
Aarhus , Denmark.) 


Thomas Hodgkin, 1798-1*66. Curator of the Museum, */“**"•, j in Frame 

Pnedel Pick? 1*67-1926, described Pick's disease in 1896. He became frojenor of Laryngology in. Prague. 
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3. Hydatid Cyst of the Spleen . — Cases of hydatid cyst have been reported. 
A cyst of the spleen should be treated by splenectomy. 


HJEMOLYTIC ANAIMIA 


Spherocytom 


This disorder, which is due to a defect in the erythrocytes, presents in two 
forms : (1) congenital (hereditary spherocytosis) and (2) acquired. 

1. Hereditary Spherocytosis (syn. Congenital Haemolytic Anaemia; 
Acholuric Familial Jaundice). — Because of the existence of cases demonstrat- 
ing neither anaemia nor jaundice, the designation hereditary spherocytosis is 
to be preferred. The defect can be transmitted by either parent as a Men- 
delian 1 dominant, with the result that males and females are affected equally. 

Acholuric jaundice is jaundice without bile in the urine. 2 Spherocytosis 

is a term that gives a clue to the underlying 
pathology. The erythrocytes are smaller than 
normal, and instead of being biconcave, are 
biconvex. Not all of them are so shaped, but 
a proportion are, according to the severity of 
the condition. Biconvex (spheroidal) red cells, 
or any red cells with an inadequate cell envelope, 
are destroyed by the spleen. 3 Whereas the life 
of a normal erythrocyte is about one hundred 
days, that of a red cell in a case of hereditary spherocytosis is about four- 
teen days. The spleen is enlarged because it is constantly destroying 
excessive numbers of red cells. 


CZD 


c=o 


Normal 


Fig. 1009. — Diagrammatic 
representation of normal (bi- 
concave) and biconvex red cells 
of spherocytosis. 


Clinical Features. — Once the disease manifests itself, spontaneous remis- 
sions are almost unknown. As a rule the patient is pale and has jaundice, 
which varies in intensity and at its height is of a daffodil hue. Careful en- 
quiry must be made into similar disease in other members of the family. In 
established cases lassitude and undue fatigue are seldom absent, but they vary 
with the amount of haemolysis that is proceeding. 

Sometimes the patient is bom jaundiced, or becomes so early in life. In 
certain families the disease is characterised by severe crises of red blood-cell 
destruction ; thus, with the onset of a crisis, an erythrocyte count may fall 
from 4$ millions to i£ millions in less than a week. Such crises are charac- 
terised by the sudden onset of pyrexia, abdominal pain, nausea, vomiting, 
and extreme pallor, followed by increased jaundice. These crises may be 
so severe as to cause death in infancy or childhood. They may be precipi- 
tated by acute infections. More usually the jaundice, although variable, is 
very mild, and may not appear until adolescent or even adult life. In adult 
cases there is often a history of attacks of gall-stone colic; indeed, 68 per cent, 
of untreated patients over the age of ten years have pigment stones in the 


1 In 1865 Mendel described * dominant * and ‘ recessive ’ traits in hybrids. His work 
passed unnoticed for thirty-five years. 

2 Although there is excessive breakdown of red cells with transformation of liberated 
haemoglobin to bilirubin, the bilirubin compound so produced is excreted by the liver and 
not by the kidneys. 

8 ‘ The spleen dislikes, distrusts, and devours spheroidal red cells ’ (A. Rendle Short). 
Grtgor Johann Mtndel, 1822-1884. An Austrian monk and naturalist. 
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gall-bladder. Every child with gall-stones should be investigated for evidence 
of hereditary spherocytosis. 

On examination the spleen is large, and in thin subjects it can be palpated 
easily. Sometimes the liver is also palpable. Chronic ulcers of the legs 
are a common occurrence in adult sufferers. 

Hematological Investigations. 

The Fragility Test . — Increased fragility of erythrocytes characterises this disease. 
Normally, erythrocytes begin to haemolyse in 0 47 per cent, saline solution. In this 
condition hamolysis occurs in o-6 per cent., or even in stronger solutions. 

The Reticulocyte Count . — To compensate for the loss of erythrocytes by hamolysis, 
the bone marrow discharges into the circulation immature red cells, which differ from 
the adult cells by possessing a reticulum. This cannot be seen in the usual blood 
films, but can be demonstrated readily by vital stains. Crises are associated with 
reticulocytopenia, and hypoplasia of the erythroid element of the bone marrow. After 
a crisis the reticulocyte count is increased very mttch. 

Faced urobilinogen is increased, as most of thfe urobilinogen is excreted by this 
route. Although technically difficult, this measurement is the best means of deter- 
mining the extent of haemolysis in cases of hereditary spherocytosis. 

Use of Radioactive Chromium . — Labelling of the patient’s own red cells with 5, Cr 
followed by daily scanning over the spleen will show the degree of red cell seques- 
tration by the spleen. If splenic radioactivity is high, splenectomy will be of value. 

Treatment. — All patients who have hereditary spherocytosis should be 
treated by splenectomy. Not, of course, that the spleen is at fault. The 
trouble lies with the red cells, but it is the spleen which will not let them 
survive sufficiently long to be of much service. After splenectomy, the 
spheroidal cells have a normal life span. 

In the great majority of cases splenectomy can be undertaken as an 
elective operation during a remission. In juvenile cases the age at which 
operation is recommended has been decreasing.. If it is not imperative 
before, between the third and fourth years seems the optimum time, i.e. 
before gall-stones have had time to form. 

At operation (splenectomy) the gall-bladder should be palpated for gall- 
stones, and if they are present cholecystectomy can be undertaken then or at 
a later date, depending on the patient’s fitness. 

Following splenectomy, the patient soon recovers from the anaemia, which 
does not return. The jaundice disappears, but the tendency to haemolysis 
persists; it has been demonstrated twenty-five years after removal of the 
spleen. Ulcers of the leg due to this disease heal rapidly. In short (ruptured 
spleen excepted), in no other condition is splenectomy more triumphant. 
Owing to the absence of adhesions, the operation can be undertaken easily 
and expeditiously, which in part accounts for the very low operative mortality. 

When a patient is so anaemic as to render blood transfusion advisable, more than 
ordinary precautions are required. Coombs’ test (p. 74) must always be performed 
— in hereditary spherocytosis it is negative (cf. acquired haemolytic anatmia). While 
correctly-matched blood is usually well tolerated and the transfused red cells survive 
in patients whose disease is in remission, transfusion increases the amount of haemo- 
lysis during a crisis. In such circumstances whole blood should be eschewed and a 
cautious transfusion of packed red cells substituted. As a rule packed red cells are 
accepted. Should a reaction occur, however, the risks of splenectomy are probably 
less than risking a severe haemolytic reaction induced by unacceptable red cells. 
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below the costal margin. Pronounced splenic enlargement makes the 
diagnosis of thrombocytopenic purpura highly improbable. 

The counting of platelets is technically difficult, and the reading is vitiated by 
profound haemorrhage, which renders the count relatively high. The count is best 
made after spreading the blood upon a cover slip spread previously with brilliant 
cresyl blue. The stained platelets can be identified easily. 

Sternal Puncture. — The bone marrow shows megalokaryocytosis 1 with absent 
platelet budding. 

The behaviour of the disease in adults is dissimilar from that in children. 

In Children. — After one acute episode consisting of cutaneous pur- 
pura, often accompanied by epistaxis and bleeding from the oral mucous 
membrane, the disease undergoes a spontaneous cure in 75 per cent, of 
cases. 

In Adults. — Although the initial attack is seldom as severe as in children, 
the disease tends to become cyclic, and often the relapses are of increasing 
severity, uterine or gastro-intestinal haemorrhages being much in evidence. 
This difference has an important bearing on treatment. 

Treatment : 

In Children. — As intracranial haemorrhage is exceptional, and for 
reasons given above, a conservative policy can be followed and, if neces- 
sary, continued for three months. No active treatment is given if the symp- 
toms are mild, but should the bleeding be severe or persistent, in addition to 
maintaining a safe haemoglobin level, a course of ACTH or cortisone often 
effectively controls the haemorrhagic manifestations. Such a course lasts 
two or three weeks. Splenectomy is advised in (1) severe cases ; (2) when 
relapses occur ; (3) especially in girls approaching the menarche. At least 
two days’ steroid therapy should be given prior to operation. The results 
of splenectomy are usually satisfactory, in spite of the fact that after an 
initial rise, the low platelet count persists. If, after splenectomy, relapses 
occur, an overlooked accessory spleen should be suspected. 

In Adults. — Steroid therapy,if necessary combined with blood transfusion, 
should be employed in preparation for splenectomy. 

Blood transfusion improves the haemostatic state for a few hours without 
necessarily increasing the platelet count. The volume of any one transfusion 
should not exceed 1 litre, because massive and rapid transfusions often 
aggravate the thrombocytopsenia and the bleeding tendency. For the same 
reasons repeated transfusions are also contraindicated. Fresh blood is 
essential, and vein-to-vein transfusion with siliconed syringes and tubes is 
undoubtedly the best method of blood transfusion in this instance. Some 
centres hold stocks of platelet concentrates, and transfusion of platelets, 
repeated as necessary, is a procedure of great promise. 

Cortisone Therapy. — Unless the patient has already lost much blood, cortisone 
therapy frequently controls the haemorrhage and renders blood transfusion unneces- 
sary. Its mode of action appears to be that of making the capillaries less permeable, 

1 Megalokaryocytes (syn. megakaryocytes), the giant cells of bone marrow, give origin to 
blood-platelets. 
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it also results in a reduction of the time of clot retraction, but without a change in 
the platelet count. 

Initially 300 mg. of cortisone is given by mouth in divided doses during the first 
twenty-four hours, 200 mg. during the second twenty-four hours and 100 to 150 mg. 
daily thereafter for two or three weeks. In preparing the patient for operation the 
dose of cortisone is decreased in the immediate five days prior to the operation, sub- 
stituting an equivalent amount of ACTH. No cortisone is given two days pre- 
operativcly, but it is given immediately post-operatively, and continued for about a 
week in decreasing doses. 


Splenectomy. — In slightly more than half the cases the bleeding ten- 
dency is controlled by the above measures, the operation can be converted 
from an emergency procedure to one of election which, being unh urried, 
permits a thorough search for accessory spleens. 

In the remainder, operation must be undertaken with as little delay as 
possible. Following incision into and through the parieties there is profuse 
and sometimes frightening bleeding. This must be ignored until the splenic 
artery is reached and clamped. After waiting for twenty minutes or more, clot- 
ting will proceed more or less normally and the operation can be completed. 

Splenectomy in primary thrombocytopasnic purpura is followed by good 
results in over 80 per cent, of cases, in spite of little change in the platelet 
count after an initial rise lasting about a week. 

Treatment of Secondary Purpura. — Obviously, if the cause is known 
and can be removed, considerable faith can be placed in conservative 
measures. Cortisone and ACTH are effective in producing a remission in 
most instances. Up to a few years ago it was thought that splenectomy was 
contraindicated in secondary purpura, but a number of cases of cure by 
splenectomy have been reported. Particularly encouraging have been cases 
where the purpura is due to splenic tuberculosis and in rare examples of 
Boeck’s sarcoid. If the bleeding is so profuse or prolonged as to tax the 
resources of the blood bank, splenectomy should not be delayed (Lowdon). 
In most instances, however, with steroid therapy it is safe to wait for a 
remission. Half of the cases are benefited by splenectomy. 


MEDITERRANEAN AN1GMIA (iy«. COOLEY’S ANiEMlA ; THALASSJEMIA 3 ) 

Cooley’s anxmia is a hereditary disease due to faulty synthesis of haemoglobin. 

Originally thought to be confined to those who dwelt near the Mediterranean Sea, or 
who had a Mediterranean heritage, it is now known that this is only partially true, for 
scattered reports from various parts of the world show that the disease occurs from 
time to time in families who have no such heritage ; for instance, a number of cases 
have been reported in natives of Thailand. The condition is inherited. In a 
severely affected infant both parents show characteristic blood changes. While 
the mild form is asymptomatic and can be detected only by an examination of blood, 
severe forms should be suspected by the following characteristics:. 

Clinical Features. — The patient is of short stature and the facies are reminiscent 
of a congenital syphilitic ; the skull is large and bossed, and the bridge of the nose 
is depressed (fig. 275, p. 235). In addition the maxilla; are prominent, also the 
upper front teeth. There is a mongoloid slant of the eyes. The complexion is 
muddy j the scleras have an icteric tinge. Especially in a young child, the 
abdomen is prominent because of an enlarged spleen and liver. In patients with 
moderate anaemia these signs are correspondingly less, and in mild cases all are absent. 

1 Thalassaemia— Greek, Thalassa «= Sea. (Because it occurs in persons of Mediterranean 
stock.) 


Andrew Gilchrist Ross Lowdon, 1911-1960. Professor of Surgery, University of Kewcastle-upon^m*: 

Thomas Benton Cooley , 1871-1946. Professor of Paediatrics, Wayne University College of Medicine , Detroit. 


s.p.s. — 50 
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Blood Examination. — Increased resistance of red cells to haemolysis in hypotonic 
saline solution is the characteristic finding. It is always present in Mediterranean 
anaemia, irrespective of the severity or mildness of the disease. In the more severe 
forms, not only is there a diminished number of erythrocytes and a low haemoglobin 
level, but nucleated red cells and other immature blood cells abound. 

Radiography of the skeleton shows early rarefaction of all bones and late sclerosis 
of tubular bones. 

Treatment. — In selected cases splenectomy reduces the number of transfusions 
required. 

PORPHYRIA, WITH SPECIAL REFERENCE TO THE ABDOMINAL CRISES 

OF THE DISEASE 

Porphyria is an hereditary error of katabolism of haemoglobin in which porphyrinuria 
occurs. The abdominal crises, which are characterised by violent intestinal colic 
with constipation, are liable to be precipitated by the administration of barbiturates, 
to which these patients have an idiosyncrasy. The patient is anaemic, frequently 
suffers from photosensitivity, and in advanced stages of the disease neurological or 
mental symptoms (from damage to the brain) are often present. On examination the 
spleen will be found to be enlarged. On a number of occasions the splenic enlarge- 
ment, which is usually well marked, has been overlooked and the abdomen has been 
opened on the diagnosis of intestinal or appendicular colic , with negative findings. 
Another manifestation of acute porphyria is spasmodic abdominal pain followed by 
jaundice. This is due to spasm of the common bile-duct and Oddi’s sphincter. 

Two methods of establishing the diagnosis are available : 

The urine is sometimes normal in colour. Usually it is orange (which is often 
dismissed as 4 concentrated ’). If the specimen is left exposed to daylight for a few 
hours it develops a port-wine colour, particularly near the surface, where it is exposed 
to the air. There are several conclusive laboratory tests for porphyrinuria. 

Radiography of the abdomen. Serial X-ray films show areas of intestinal spasm 
causing short segments of gaseous dilatation of the small and large intestine, especially 
of the caecum. 

Treatment. — Often there is a striking decrease in the serum sodium level and the 
patient is improved considerably by infusion of normal saline solution with careful 
control of electrolytic balance. To relieve the abdominal pain pethidine is the best 
drug. If a sedative is required, paraldehyde should be given. Splenectomy is not 
of value. 

ENDEMIC HEPATO-SPLENOMEGALY {syn. EGYPTIAN SPLENOMEGALY) 

Although especially common amongst the fellaheen (peasants) who dwell 
in the delta of the Nile, this disease is by no means confined to Egypt. It is 
prevalent in many parts of Africa, and is met with in Asia and South America, 
particularly Venezuela. 

/Etiology. — The consensus of opinion is that in 75 per cent, of cases the 
disease is due to infestation by the Schistosoma mansoni> and the remainder 
by Schistosoma hcematobium . In some parts of the world chronic malaria 
appears to be the cause, e.g. Bengal Splenomegaly (Basu). 

Pathology. — A diffuse periportal fibrosis of the liver (fig. 10 11) is the first mani- 
festation. Bilharzia ova in various stages of degeneration can be found in the portal 
vein and its tributaries. Next, enlargement of the spleen occurs, due, it is believed, 
to bilharzial toxins and the products of disintegrated worms and ova, all of which are 
filtered by the spleen, causing active hyperaemia and hyperplasia of its reticulo- 
endothelial elements. The splenic capsule becomes thickened, due to perisplenitis, 
and the splenic vessels are often tortuous and sclerotic. Diminished splenic con- 
tractility causes stagnation of blood in the spleen, and results in its further enlarge- 
ment. About this time the enlarged liver commences to contract, and the degree oi 
enlargement of the spleen is roughly proportional to the degree of fibrosis of the 
liver (Halawani). Advanced cases are accompanied by ascites. 

Ruggero Oddi, 1845-1906. Surgeon and Anatomist, Rome . 

Sir Patrick Manson, 1844-1922. Practised in Hong Kong } later Physician to the Dreadnought Hospital , Greenwich 
Ajit Kumar Basu, Contemporary . Director-Professor, Department of Surgery, Institute of Post-Graduate Medico 

Education and Research , Calcutta , India. 

Theodor Maximilian Bilharx, 1825-1862. Professor of Zoology, Cairo. 

Ahmed Halawani, Contemporary. Director of the Institute of Tropical Medicine , Cairo . 
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Fig. ioii. — Periportal 
fibrosis of the liver in 
Egyptian splenomegaly. 
( Dr. Halawani , Cairo.) 



Clinical Features.— Egyptian splenomegfdy is encountered at all ages 
from ten to seventy years, frequently reaching its zenith in the fourth 
decade. Ninety per cent, of the patients are inales. 

1st Stage .— There is gradual enlargement of the spleen, hypochromic 
anaemia, eosinophilia, leucopenia and a relative lymphocytosis. The liver 

becomes moderately enlarged and is tender 
in 70 per cent of cases. During this stage 
there is littlfc or no disturbance of general 
health. 

2nd Stage .— The spleen becomes further 
enlarged, extending to the pelvic brim (fig. 
1012). The liver gradually shrinks. The 
major symptoms at this time are : 

Splenic pain or ‘ heaviness * . 90 per cent. 

Weakness ... 78 per cent. 

Spasmodic abdominal pain . 75 per cent. 

Diarrhoea (often blood-stained) 60 per cent. 

Haematuria . . . .38 per cent. 

Haematemesis 4 per cent. 

The patient suffers from lassitude and 
may fall a victim to intercurrent infection. 
3 rd Stage— The liver atrophies more 
and more. Ascites supervenes. The superficial abdominal veins sometimes 
become dilated and tortuous. The general health deteriorates, and usually 
the patient dies in six to twelve months from the appearance of ascites. As 
a rule it takes eight to twelve years to pass from the first to the final stage. 

Laboratory Findings. 

The urine and the faeces are examined for ova. 

Liver function tests reveal a varying degree of hepatic impairment. A hypo- 
chromic anaemia is always present. 

Treatment. — Many early cases respond to the general treatment of bil- 
harzia mansoni detailed on p. 1003. In more established cases no substantial 
reduction in the size of the spleen results from a six-weeks’ course of this 
treatment. It is in the latter class that, after careful pre-operative prepara- 
tion, splenectomy with pre- and post-operative blood transfusions is under- 
taken under penicillin cover, and is often curative. The consensus of 
opinion in Egypt is that splenectomy should be performed in cases where 
there is no evidence of ascites, liver damage or severe renal insufficiency. 



Fig. 1012. — Egyptian splenome- 
galy. Successful splenectomy was 
performed. ( Owen Richards, F.R.C.S. ) 
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SPLENECTOMY 

The common indications for splenectomy in this country are trauma, either follow- 
ing an accident or at operation (e.g. gastrectomy), thrombocytopenic purpura, acholuric 
jaundice, or preparatory to spleno-renal anastomosis. 

Other indications for splenectomy are tabulated on pp. 778 and 779. 

Technique of Splenectomy.— Most surgeons use a left paramedian or 
left subcostal incision. For large spleens adherent to the diaphragm a thoraco- 
abdominal incision may be necessary. Before operation, however, the passage of a 
naso-gastric tube enables the stomach to be emptied. This facilitates die operation 
and prevents the post-operative complications of dilatation of the stomach and paralytic 
ileus. 

If the operation is for traumatic rupture , a quick mobilisation is necessary. The 
hand is passed round the concave margin, the lieno-renal ligament (fig. 1015) divided 
largely by blunt dissection and the spleen rotated'medially into the incision. A large 



Fig. 1015.— From 
the surgical stand- 
point the spleen may 
be said to have two 
pedicles— the gastro- 
splenic ligament and 
the lieno-renal liga- 
ment. The splenic 
artery and vein lie in 
the latter. 


pack is inserted and the short gastric vessels and those in the pedicle are ligated and 
divided. It is important to separate the tail of the pancreas from the vessels in the 
hilum before ligation. 

For hypersplenism and other conditions requiring splenectomy.— The first step is to 
open the gastro-splenic ligament and divide the short gastric vessels (fig. 1015). 
The splenic artery at the superior border of the pancreas is then under-run with silk 
and ligated. The posterior surface of the spleen is exposed, the lieno-renal ligament 
divided by long curved scissors, and the spleen rotated medially, together with the 
tail and body of the pancreas. The pancreas is separated from the hilum and the 
vessels dissected out, ligated, and divided. Careful search must be made for acces- 
sory spleens. It is wise to drain the wound in case damage to the pancreatic tail has 
occurred. 

Unexplained abdominal pain and fever in the post-operative period may herald 
thrombosis of the portal vein, when anticoagulants and antibiotics must be given. 
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CHAPTER 34 

THE LIVER 


Surgical Anatomy. — The dual afferent blood supply, consisting of the hepatic artery 
and the portal vein, singles out the liver from all other organs. That the portal vein 
has no valves is a basic fact in the understanding of portal hypertension. Both the 
portal and the hepatic veins have well-defined coats off unstriated muscle which together 
with the hepatic artery control the blood flow through the liver. In shock, active con- 
striction of the hepatic veins takes place through rolex action. This produces con- 
gestion and some degree of stagnant anoxia that, IF severe and prolonged, results in 
hepatic centrilobular degeneration. 

The blood in the sinusoids is derived from two Sources : 

1. The portal system conveys between 60 and 8b per cent, of the afferent blood to 
the liver, together with the products of digestion from the alimentary canal and the 
internal secretions, insulin and glucagon, 
from the pancreas. No less than one-fifth of 
the portal blood comes from the spleen. 

2. The hepatic artery transmits oxygen 
to the liver and, by a delicate pressure 
arrangement with the hepatic vein, deter- 
mines the blood flow through the liver 
lobules. The pressure relationships of the 
hepatic artery, the portal vein and the 
hepatic vein testify further as to the unique 
nature of the circulation through the liver 
(fig. 1016). During exercise the blood flow 
through die liver, which is normally about 20 
per cent, of the cardiac output, falls sharply 
in favour of other vital organs and the 
muscles. 

Surgical Lobes of the Liver (fig. 1017) : 

The right and left branches of the hepatic 
artery do not supply the two main anato- 
mical lobes as such. Their territory has a 
boundary running along the gall-bladder bed 



Fig. 1016. — Pressure (in mm. Hg.) in 
various components of the hepatic circu- 
lation. 



Fig. 1017. — Surgical 
lobes of the liver. 


and thence upwards over the anterior surface to the inferior 
vena cava, down this vessel to return to the porta hepatis. 

Functions of the Liver: 

1, The secretion of bile. 

2, The formation of albumin, fibrinogen, and prothrom- 
bin. 

3. Storage and metabolism of carbohydrates, including 
the conversion of monosaccharides (e.g. dextrose) into 
glycogen, and vice versa. 

4. Formation of phospholipids and cholesterol, syn- 
thesis of fatty acids from carbohydrate, and other steps in fat metabolism. 

5. Deamination of amino-acids with formation of urea. Removal of ammonia from 
portal blood. 

6. Heat production. 

7 * Reticulo-endothelial activities. 

8. Storage of vitamin B12 (cyanocobalamin) and vitamin A. 

9 * Iron and copper storage. 

10. Destruction of bacteria. Bacteria, especially Gram-positive cocci, have been 

Hans Christian Joachim Oram , 1853-1938. Professor of Medicine , Copenhagen. 
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found repeatedly in samples of portal blood taken at laparotomy for non-infected 
conditions. It is therefore believed that the liver destroys many bacteria that gain 
entrance to the body through the portal tributaries. 

n. Detoxication of drugs and hormones, e.g. short-acting barbiturates j cestrogens. 

Unlike other organs, the liver possesses a remarkable ability to replace lost tissue 
rapidly and completely by compensatory cellular hypertrophy and hyperplasia. 
This permits wide resection for a localised hepatic neoplasm, and removal of large 
portions of doubtfully viable liver tissue in cases of severe trauma. 

LIVER INSUFFICIENCY— HEPATIC COMA 

The most prominent features are due to the failure of the detoxicating 
functions of the liver, so that these toxic substances reach other parts of the 
body. Liver failure in a patient who already has a diseased liver may be 
precipitated by intercurrent infection, a surgical operation (including para- 
centesis), the administration of a general anaesthetic, or even narcotics. 

Clinical Features. — Foetor hepatis, a sweetish musty odour, is frequently 
noticeable; sometimes it is so strong as to fill a room. Lethargy and dis- 
orientation are prodromal signs of hepatic coma; convulsions occasionally 
occur. Jaundice is usually present. 

Treatment: 

Adequate fluid and electrolyte balance must be obtained. If the patient 
can swallow, a high carbohydrate diet should be maintained. If the patient 
is unconscious, this may be given by a naso-gastric tube, but intravenous 
administration of glucose is sometimes necessary. Frequently potassium 
needs supplementation. 

Haemodialysis will help to remove toxic products from the blood and the 
results of the use of an artificial kidney or perfusion through a pig’s liver are 
encouraging. 

Prognosis. — This depends entirely on the functional capacity of the liver. 
When coma is due to liver-cell failure the mortality is very high. 

PORTA-SYSTEMIC ENCEPHALOPATHY 

This syndrome occurs when much blood is by-passing the liver, as m 
cirrhosis or when a porta-systemic venous shunt has been created. It is due 
to the passage of protein breakdown products, of which ammonia is one, 
from the alimentary canal into the systemic circulation. These products are 
normally metabolised in the liver, and the syndrome rarely occurs unless the 
liver function is impaired. It thus tends to be precipitated by a large protein 
meal or an upper gastro-intestinal haemorrhage. In individual patients it is 
often difficult to determine to what extent the symptoms are due to this cause 
or to liver-cell damage. In patients who have had symptoms for some years, 
organic changes have been found in the cerebral cortex or in the spinal cord. 

Clinical Features. — It is characterised by disorientation and a flapping 
tremor of the outstretched hands. Cogwheel rigidity of the limbs may be 
elicited, and the patient may pass rapidly into deep coma. Sometimes he may 
recover equally rapidly when the source of the toxic products is removed from 
the alimentary canal. 

Treatment. — i. The same general steps must be taken as have been 
described for hepatic coma. 
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2. If there has been bleeding into the alimentary tract, the blood must be 
removed by all means available, especially by colonic lavage. Neomycin 
should be given by mouth or by gastric tube to prevent enzymic activity of the 
intestinal flora. 

3. If the patient is likely to remain unconscious for any length of time, 
tracheostomy reduces the risk of inhalation of saliva or gastric contents. 

4. If repeated attacks occur, sub-total colectomy or a colon by-pass opera- 
tion may be advisable in order to remove the source of the toxic products. 

Prognosis. — Many patients with cirrhosis who pass into coma as a result 
of haemorrhage into the gastro-intestinal tract recover with appropriate 
treatment, and later operative measures may be undertaken to reduce the risk 
of further bleeding. 

SPECIAL METHODS OF INVESTIGATING THE LIVER 

Liver Function Tests. — Owing to its minifold functions, there is no 
single test by which the liver can be stated to be functioning normally. 
Therefore several tests are usually undertaken in each patient, and in some 
instances the individual test must be repeated. No less than 80 per cent, 
of the liver can be out of action without affecting individual tests, and in 
patients with cirrhosis they may all be within normal limits. Among a large 
number of tests available the following are the most useful: 

1. Serum Bilirubin Estimation. — A value of conjugated bilirubin exceeding 
0-2 mg./ 100 ml. is one of the most valuable indices of either stasis within the biliary 
tree or hepato-cellular damage, but it is of no value in distinguishing the one from 
the other. 

2. Serum alkaline phosphatase (normal value 3 to 13 King- Armstrong (K-A) 
or 1 5-4 Bodansky units). Values below 30 K-A favour hepatogenous jaundice; those 
above 35, obstructive jaundice. 

3. Estimation of serum albumin is a good general test of liver 
function, as it is the only site of production. A level below 2 0 G. per 100 ml. 
indicates that liver function is greatly impaired and, if an operation is essential, only the 
minimum should be done. Above 3*0 G. per 100 ml. is satisfactory. 

4. Serum Transaminase. — This is an enzyme present in liver cells and heart 
muscle. Increased values (over 100 units) are found in hepato-cellular disease but 
not in obstructive jaundice. 

5. Plasma prothrombin Index, if low, is an indication for pre-operative vitamin 
K therapy. Where there is little or no response to vitamin K, extensive hepato- 
cellular damage is almost certain. Owing to large reserves a satisfactory response 
does not exclude considerable liver damage. 

6. Bromsulphalein Test. — The value of this test is diminished in the presence 
of jaundice, not only because of the technical difficulty of estimating the dye in the 
presence of bile pigments but also, more importantly, because either intra- or extra- 
hepatic biliary obstruction may cause increased retention of the dye irrespective 
of hepato-cellular damage. In the absence of jaundice, it is a most sensitive test of 
even slight derangement of hepatic function. After an intravenous injection of the 
dye, not more than 30 per cent, of it should be present in the serum at the end 
of an hour. An increase in this amount is indicative of liver damage. 

7. Scanning of Radio-active Isotopes. — This may be useful in localising lesions 
'n the liver. Rose Bengal, labelled with 131 1 , is used as it is a gamma-ray emitter and 
is taken up by the liver cells, so that lesions which do not contain functioning liver 
cells, such as abscesses, cysts, metastatic and most primary tumours appear as defects 
on the hepatic photoscan. Radio-active gold or iodinated human albumin are taken 
a P by the reticulo-endothelial cells and may be used in a similar way. 
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Liver biopsy has a limited field of usefulness. It should never be attempted 
until the presence or absence of a bleeding tendency on the part of the patient has been 
ascertained by all accepted tests, and if present, remedied. The puncture is carried 
out on the right side or in the epigastrium. The Menghini needle (fig. 1018) is the best. 
Sections are cut from the cylindrical specimen obtained. Haemorrhage or biliary 
peritonitis are rare complications. 

Angiography by means of coeliac axis or superior mesenteric arteriograms is 
occasionally valuable in detecting changes in the vascularity of the liver, either due to 

vascular obstruction or to an avascular lesion 
_ _ j | such as a cyst or abscess, or to a vascular tumour. 

r In cases of portal hypertension films in the venous 
phase of superior mesenteric angiography are 
W w 1 1 useful if the spleen has been removed and splenic 

! ' injection is thus impossible. 


'T' T INJURIES 

„ ,, .... Rupture of the liver, when extensive, is 

second * liver biopsy needle. The an extremely grave accident; moreover, in a 

nail in the cannula allows fluid to considerable proportion of cases it is asso- 
pass but prevents the biopsy sped- . .... *1 . ... , 

men from being fragmented by vio- ciated with other serious injuries, and con- 

lent aspiration into the syringe. (From sequently the mortality is high. The 
Gastroenterology.) violence that produces this injury is usually 

of a crushing type or from the steering wheel of a car in collision. Tears in 
the liver are sometimes found at necropsy in subjects who have died from 
other injuries ; small tears, therefore, probably occur occasionally, but do 
not give rise to serious symptoms. Rupture of the right lobe is much more 
common than of the left, because it is larger and less mobile; usually the tear is 
on the anterior or the superior surface of the organ. Very often a rib, or ribs, 
on the right side are fractured. Four clinical types are encountered: 

1. There are neither special symptoms nor signs of a ruptured liver. 
They are those of a hsmoperitoneum, and cannot be distinguished from a 
ruptured spleen. 

2. There are signs of a haemoperitoneum with localising signs of pain, 
tenderness, and rigidity in the right upper quadrant. 

3. Occasionally, but less commonly than in the case of a ruptured spleen, 
the symptoms and signs of serious intra-abdominal haemorrhage are delayed 
for hours, or even days. 

4. A large subcapsular haematoma gives rise to a palpable, tender, en- 
larged liver. 

Treatment. — In the first three types a blood transfusion is of cardinal 
importance, and in all cases laparotomy must be undertaken. 

Operation. — As soon as the peritoneum is opened, haemorrhage from the liver 
can be controlled by passing a finger into the epiploic foramen (of Winslow) and 
compressing the hepatic artery and portal vein between the finger and thumb. If 
the tear extends into the superior surface of the liver, it can be rendered more accessible 
by dividing the falciform ligament. Adequate access to the injured area is essential 
and the surgeon must not hesitate to extend the incision into the thorax if the rupture 
involves the posterior aspect of the liver. Many ruptures of the liver are fissured and 
do not require excision of tissue; on the other hand, pulped liver and semi-detached 
portions of doubtful viability must be removed. Failure to debride non-viable liver 
tissue favours infection and secondary hemorrhage, a combination which too often 
culminates in liver failure. When the tear is fissured it is repaired by sutures inserted 

Jacob Winslow, 1669-1760 , a Dana who migrated to Paris, and there established a School of Anatomy . 
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parallel to the wound (fig. 1019) and then coapting stitches are placed so that they 
underrun the mattress sutures. A round-bodied needle and thick catgut should be 
used and the sutures may be tied over pads of absorbable gauze. When, after debride- 
ment, there is loss of substance, the laceration should be packed with strips of Oxycel 
or suitably shaped pieces of Gelfoam. Two or three superficial sutures are passed and 
tied loosely to keep the packing in place. In extenuating circumstances where speed 
is essential, the rent can be packed with a roll of ordinary sterile gauze. If this 
method is used, post-operative antibiotic therapy must be continued until the wound 
is healed and the gauze must not be disturbed for three or four days, when it is 
removed little by little by gentle traction. 

Adequate drainage must be provided in all 
cases, because some leakage of bile occurs 
from tom ductules. The drainage should 
be maintained till all discharge of bile ceases. 

Wounds of the liver occur asare- 
sult of gunshot injuries and stab wounds. I 

When, as is commonly the case, the 
wound of entrance is in the right lower 
thorax, the thoraco-abdominal ap- 
proach, excising the wound of entrance, 
is advisable. In some cases the wound 

of the liver is comparatively small, and FlG . IO i 9 ._Repair of liver tear, 
no serious bleeding occurs; but in all Mattress sutures parallel to tear then 

cases, laparotomy must be performed to under ' run with coapting stitches - 
exclude damage to other organs. If the wound is a large one, the principles 
of arresting haemorrhage given above are employed. 

ANEURYSM OF THE HEPATIC ARTERY 

Of over one hundred cases of aneurysm of the hepatic artery, only six were cured by 
ligation or excision, and many died as the result of attempting these measures. Arterial 
grafting under hypothermia is the only treatment which gives more hope of success. 

In this connection, it is instructive to observe that in fifty cases of accidental ligation 
of the hepatic artery during cholecystectomy, the mortality was 60 per cent. 

ENLARGEMENTS OF THE LIVER 


■H 


Regular 


With 

jaundice 


Virus hepatitis. 

Cholangitis. 1 

Pylephlebitis. 1 

Carcinoma of head of pancreas. 
Carcinoma of the common bile duct. 


General 

enlargement 


Without 
L jaundice 


TmAiMiln* J JnLcpauc CUTX1U313. 

Irregular | Late secon dary tumours. 

Hepatic cirrhosis. 

Budd-Chiari’s syndrome (p. 805). 
Regular Failing heart. 

Leukaemia. 

Rickets. 

lAmyloid. 

f Secondary tumours. 

[ Irregular \ Gummata. 


Localised 

swelling 


[ Irregular \ Gummata. 

Riedel's lobe. 

Hydatid cyst. 

Amoebic abscess. 1 
Hepatoma. 

1 Intermittent pyrexia, sometimes rigors occur. 


Bernhard Riedel, 1846-1916, Professor of Surgery , Jena, Germany, 
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Massive f Polycystic disease. 

irregular <! Cholangio-hepato-adenoma. 
enlargement L Secondary tumours. 

INFECTIVE HEPATITIS 

Infective hepatitis occurs in sporadic and epidemic forms. The virus is excreted 
in the fseces and this is probably the method of spread. It is the commonest form of 
jaundice in children and young adults, and there is no evidence that one attack confers 
immunity. The incubation period is from three to five weeks. 

The condition commences with anorexia, nausea and perhaps vomiting, with mal- 
aise and fever, and jaundice appears after about three days. The liver may be palpable 
and tender, and occasionally there is transient ascites. The fever subsides shortly after 
the jaundice appears. Usually the jaundice disappears after two or three weeks, but 
it may persist very much longer. In such cases, and if the jaundice is deep, the diag- 
nosis from extrahepatic biliary obstruction may be difficult, and liver function tests 
may not give a clear distinction. If biliary obstruction cannot be ruled out, a needle 
biopsy may be helpful, but laparotomy for exploration of the bile ducts, and operative 
cholangiography should be performed if the possibility of obstruction remains. 

Sometimes infective hepatitis is followed months or years later by portal cirrhosis, 
but the factors which cause this are unknown, as most patients recover completely. 
However, a few develop acute or subacute hepatic necrosis which accounts for the 
mortality of 3 per cent. 

There is no specific treatment and no evidence that any of the antibiotics are of 
value, but it is regarded as important that the patient should avoid alcohol or strenuous 
exercise for some months after all symptoms and signs have subsided. A small pro- 
portion of patients have recurrent attacks or mild symptoms persisting for a year or 
more. 

Serum Hepatitis. — This may follow blood transfusion, plasma infusion, and, rarely, 
the administration of sera, and resembles infective hepatitis except that the incubation 
period is about twelve weeks. Transmission by plasma has been reduced by avoiding 
the pooling of plasma from a large number of donors. Transmission by syringes is 
prevented if all syringes are disposable or are sterilised freshly for each patient. 

CHOLANGITIS (syn. INTERMITTENT HEPATIC FEVER OF CHARCOT) 

By cholangitis is meant a state of inflammation of the bile ducts, but it is 
the radicles of the biliary tree within the liver, as opposed to the extrahepatic 
ducts, that are the main site of the infection. Cholangitis can occur as the 
result of mucoviscidosis (p. 847) or obstruction of the common bile duct by 
a gall-stone or a stricture. Cholangitis is characterised by pyrexia with 
rigors and jaundice, and occurs as a complication of obstruction to the com- 
mon bile duct (p. 836). 

Suppurative cholangitis is rare, and, like pylephlebitis, is characterised by 
the formation of multiple liver abscesses. 

PYLEPHLEBITIS (.syn. PORTAL PYAZMIA) 

Pathology. — Pylephlebitis can follow a suppurative disease in any part 
drained by the portal system, but usually arises as a complication of appendi- 
citis or diverticulitis. The process commences as a thrombophlebitis of a 
small vein draining the infected lesion. The thrombus spreads to a larger 
collecting vessel, and pieces of infected thrombus break off and are swept into 
the liver, where they lodge and form abscesses. Abscesses so formed are 
usually small and multiple, in which case they are connected together, form- 
ing a ‘canal and cavity’ system (Turnbull). Cultures show a mixed 
infection in which Esch. coli is prominently represented. In rare instances 
there is localisation of the infection. 

Jean-Martin Charcot , 1825-1893. Physician to the Hdpital Salpltriire , Paris. 

Hubert Maitland Turnbull, 1876-1966. Professor of Pathology , The London Hospital . 
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Clinical Features. — Pylephlebitis is characterised by a hectic tempera- 
ture and repeated rigors are never absent. In relevant cases this symptom 
serves to differentiate the condition from a sub-diaphragmatic abscess, but 
it does not exclude it. If tested for, urobilinogen will be found in the 
urine in every case. Diarrhoea is a frequent accompaniment. Moderate 
ascites is sometimes present. The patient soon becomes slightly jaundiced, 
the liver is somewhat enlarged and tender and the serum bilirubin is raised. 

Blood culture is positive in 50 per cent, of cases if blood is withdrawn 
during or immediately after a rigor. Sensitivity tests must be done on the 
organism so that the correct antibiotic can be given. 

Prophylaxis. — The most important means of preventing pylephlebitis is 
to administer a broad spectrum antibiotic (penicillin and streptomycin to- 
gether) in cases of fulminating appendicitis and diverticulitis. 

Treatment. — As the organisms responsible are mixed, broad spectrum 
antibiotics such as tetracycline and chloramphenicol, according to sensitivity 
must be administered and continued for at least ten days after the temperature 
has become normal. Blood transfusion is often required. If, in a protracted 
case, it is considered that there is a sizeable abscess within the liver, laparot- 
omy should be performed with a view to draining the abscess. 

Prognosis. — When pylephlebitis is fully established the outlook was for- 
merly almost hopeless, but with the use of antibiotics many cases recover. 
Extrahepatic portal venous obstruction is likely to develop later. 

IDIOPATHIC PYOGENIC LIVER ABSCESS 

Acute abscesses are usually multiple and may be associated with biliary or abdominal 
disease, but often, especially in elderly patients suffering from malnutrition, no cause 
can be found. The clinical features and treatment are similar to those described for 
pylephlebitis (see above). 

Chronic abscesses usually arc single and occur mainly in elderly females. The 
onset is often insidious, or even silent (cryptogenic abscess). A cause for the infec- 
tion may be found in the biliary passages or intestinal tract, but in half the cases no 
source can be discovered. The patient presents with pyrexia, abdominal discomfort, 
an enlarged liver, and in advanced cases hepatic coma. Leucocytosis is absent, but 
the serum albumin level rapidly falls, while the level of Vitamin B12 rises (Butler). 

The condition is fatal unless, after excluding an amoebic abscess, the abscess is 
drained, when the mortaility is reduced to 30 per cent. Laparotomy is performed, 
and the abscess is discovered by aspiration. Dependent drainage is effected, after 
loculi have been broken down by digital manipulation. Examination of the pus will 
indicate a suitable antibiotic. It is a curious fact that a liver abscess is a rarity even 
in long-standing cases of ulcerative colitis. 

In most instances the cause of a liver abscess is apparent, or can be ascer- 
tained, infection reaching the liver in one of several ways, viz: 


Via the Portal Vein 


I hotnas Joseph Butler, Contemporary. 


ABSCESSES OF THE LIVER 

Suppurative appendicitis. 

Diverticulitis. 

Amcebiasis. 

Infected carcinoma of the colon (especially 
after resection). 

Ulcerative colitis (rare). 

Actinomycosis of the right iliac fossa. 
Inflamed haemorrhoids (rare). 

Typhoid and paratyphoid (rare). 

Surgeon , Frenchay ami Cossham Hospitals, Bristol. 
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Along the Bile Ducts 


-- Stone impacted in common duct. 
- Stricture of common bile duct. 


Septicaemia and pyaemia. 

Via the Hepatic Artery Facio-cervical actinomycosis. 

Infection of a hydatid cyst. 


From the Umbilicus 


By Direct Extension 


___ Along the umbilical vein of the new-born. 

- — Along the para-umbilical veins. 



From a subdiaphragmatic abscess. 
From an empyema thoracis (rare). 
From a penetrating wound. 


AMffiBIC LIVER ABSCESS Com. TROPICAL ABSCESS, DYSENTERIC ABSCESS) 

Amoebic abscess of the liver is one of the terminations of amoebic hepatitis, 
which in turn is a complication of amoebic dysentery — not so very uncommon. 

Pathology. — Entamaebce histolyticce (fig. 1020) pass from a focal lesion in 
the colonic wall into a radicle of the inferior mesenteric vein and via the 
portal vein they enter the liver to take up residence 
there, usually in the upper and posterior portion of 
the right lobe. In the liver the entamoebas colonise 
and five at the expense of the liver cells, causing 
localised liquefaction necrosis. The amount of 
fiver destruction is proportional to the size of the 
colony and the resistance of the host. In 70 per 
cent, of cases the abscess is solitary ; in 30 per 
cent, more than one abscess is present. Character- 
istic pus from an amoebic fiver abscess is chocolate- 
coloured, or like anchovy sauce, and consists of 
broken-down fiver cells, leucocytes, and red blood 
cells ; nevertheless, in an appreciable number of 
instances the pus is green, from being admixed with bile. In about half 
the cases the pus contains staphylococci, streptococci, and Esch. coli, as well as 
E. histolytica. In the remainder the pus is sterile, but except in long-standing 
cases, motile entamcebae can be demonstrated in the last few drops of pus to 
be withdrawn, or from a scraping of the abscess wall at operation. Commonly 
perihepatitis causes the fiver to become fixed to the diaphragm or the ab- 
dominal wall. 

Course. — An amoebic abscess of the fiver runs a variable course: 

1. In early stages of amoebic hepatitis with abscess threatening, resolution 
may occur under emetine treatment, but some authorities doubt whether 
there is really a stage of hepatitis without abscess formation; it is more 
probable that treatment results in cure of a small abscess or abscesses (Milroy 
Paul). 

2. When an abscess forms the fiver enlarges, most often in an upward 
direction. It is at this stage that surgical intervention is called for. 

3. It may become encapsulated and remain dormant for long periods. 

4. Unrecognised and untreated, it may burst into (a) the right lung, (b 
the peritoneal cavity, (c) the right pleural cavity, in that order, or, mor< 

Milroy Paul> Contemporary . Formerly Professor of Surgery, University of Ceylon. 



Fig. 1020. — Entamoeba 
histolytica. 
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rarely, into a hollow viscus (fig. 1021). Exceptionally the abscess points 
subcutaneously. 

Erosion into the lung and the expectoration of a quantity of chocolate- 
coloured sputum sometimes results in a 
natural cure. 

Bacterial infection is a rather frequent and 
serious complication of amoebic abscess. 

While a solitary amoebic abscess is usually 
amenable to combined specific drug and 
surgical treatment, the prognosis in cases of 
multiple amoebic liver abscesses is extremely 
poor. 

Clinical Features. — White males be- 
tween twenty and forty years of age are 
usually affected. Although women suffer 
from amoebic dysentery equally with men, 
amoebic abscess of the liver is a rarity in the 
female sex, possibly because they drink less 
alcohol. As a rule, the condition develops soon after an attack of amoebic 
dysentery while the patient is resident in a tropical or sub-tropical country. 
Less frequently its appearance is delayed, sometimes for many months ; ex- 
ceptionally it has occurred more than thirty years after returning home from 
the tropics. Occasionally an amoebic abscess develops in a carrier who has 
not had overt dysentery ; indeed, it sometimes appears in persons who have 
had mild diarrhoea not diagnosed as dysentery, and consequently have not 
had treatment for that condition. 

Early Symptoms. — Anaemia, loss of weight, and an earthy complexion are 
often the first symptoms. 

Pyrexia rising to ioi° F. (38° C.) or more, at night, with profuse 
sweating, is usually present. Rigors occasionally occur, especially in the 
early stages. 

Pain is constantly present in the liver area, and is occasionally referred to 
the right shoulder. Jarring increases the pain so that the patient learns to 
try to support his enlarged liver with his hands when he walks. 

Tenderness and rigidity in acute cases are comparable to that of acute 
cholecystitis. In chronic cases tenderness may be absent. 

Enlargement of the liver can often be demonstrated by clinical methods 
(fig. 1022), but it is not unusual for an abscess to be present in a liver which 
is fixed by perihepatitis, and therefore the liver cannot enlarge in a down- 
ward direction. 

Basal lung signs on the corresponding side can always be elicited in acute 
cases of hepatic abscess. 

Leucocytosis is present in nearly all cases. Polymorphonuclear cells 
constitute, at the most, only 75 per cent, of the total count. 

Examination of the stools for amoeba: should be undertaken, but their 
absence does not exclude the diagnosis. 



Fig. 1021. — Directions in which 
a tropical liver abscess may burst. 
{/if ter Sir Zachary Cope y F.R.C.S.) 
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Sigmoidoscopy sometimes 
reveals the characteristic 
ulcers (p. 909). 

Radiography (antero-pos- 
terior and lateral positions) 
often reveals an elevation 
and fixation of the right 
cupola of the diaphragm 
(fig. 1023). 

Often an absolute diagno- 
sis is possible only on finding 
typical pus by exploratory 
aspiration. 

Occasionally an amoebic 
liver abscess does not give rise to symptoms; healed lesions have been 
found at necropsy and calcified lesions (that may have been abscesses) 
have been revealed radiologically. 



Fig. 1022. — The physical signs of a tropical liver 
abscess (commonest site). {After A. T. Andreasen .) 


Treatment. — When amoebic hepatitis is even 
suspected, chloroquine o-6 G. daily by mouth for 
two days, followed by 0-3 G. daily for twelve to 
nineteen days, is the treatment of choice. 

Should there be no response after a few days, 
it suggests the possibility of secondary infection, 
and a tetracycline (achromycin or terramycin) 
in doses of 250 mg. four times each twenty- 
four hours should be given in addition. When 
this combination fails to produce the desired 
result the treatment is stopped, and intramus- 
cular injections of emetine hydrochloride, 1 grain 
(60 mg.) daily for ten days is substituted. Em- 
etine was the standard remedy for this condition 
for many years, and very successful it was. Its only drawback is its tendency to 
cause myocarditis; therefore blood-pressure readings twice daily and an electrocardio- 
graph once weekly should be the rule in patients receiving emetine. 

In cases where specific drug therapy proves successful (often it produces such 
obvious improvement in amoebiasis as to be diagnostic), and provided it has no toxic 
side-effects, the course of treatment is repeated after an interval of three weeks. 

Aspiration. — When, in spite of specific drug therapy, the temperature does not 
settle, if the pain persists, and particularly if the presence of a suspected abscess is 
confirmed radiologically, aspiration should be undertaken. A secondarily infected 
abscess should be treated similarly in the first instance; indeed, such infection can be 
discovered only by bacteriological examination of the pus. 

Technique. — Aspiration must be conducted in the operating theatre. A long 
needle is necessary, and its bore should be wide (1-2 mm.), as the pus is usually thick 
in consistency. The important technique of percutaneous introduction of the hollow 
needle (under local anaesthesia) into the abscess cavity in various locations is shown 
in fig. 1024. In some cases the abscess eludes the aspirating needle, in which event 
laparotomy must be performed, thus allowing the liver to be explored by the aspir 
ating needle more thoroughly. At the same time laparotomy permits the exclusion 
of a primary carcinoma of the liver which, in coloured races, sometimes closely 
resembles an amoebic liver abscess in its onset and physical signs, and at times is even 
accompanied by a low pyrexia. In the case of an amoebic liver abscess the amount o f 
pus aspirated averages .half a pint (285 ml.) although sometimes a much greater 
quantity is obtained (up to 18 L. have been reported). Many surgeons with tropical 
experience instil 1 G. of emetine hydrochloride into the abscess cavity at the end o' 



Fig. 1023 — Radiograph showing 
tropical liver abscess. {Major C. J. 

Hasten , Nairobi , Ke~ya.) 
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FlG. 1024. — Aspiration of an amoebic hepatic abscess: (a) in the anterior part of the liver; 
(b) in the posterior part of the liver ; ( c ) located near the dome of the diaphragm. 

the aspiration. Aspiration avoids secondary infection and amoebic infestation of the 
wound. 

After-treatment. — A full course of specific drfcig therapy should be given after 
aspiration and each re-aspiration. ; 

Operative Aspiration of a Liver Abscess. — This 
is necessary when an amoebic abscess eludes the needle 
during the course of the manoeuvres shown in fig. 1024. 

Technique. — A posteriorly-situated abscess is aspi- 
rated extra-pleurally in a manner similar to the drainage 
of a subdiaphragmatic abscess (p. 873). When 
laparotomy is indicated (central and anteriorly-placed 
abscesses of the right lobe, and all abscesses of the left 
lobe), packs impregnated with a solution of erythromycin 
1 : 1,000 are so arranged as to isolate the liver. The 
presence of an abscess having been ascertained by need- 
ling, a trocar and cannula is thrust into the abscess 
cavity, and the abscess is thoroughly emptied by syringe 
suction. The incision is closed completely and on no 
account should a drainage tube be employed. Its use 
leads to invasion of its track by amoebae and in some cases 
a fatal spreading infection of the abdominal wall (fig. 

1025). After the operation a full course of specific drug 
therapy should be given, and an antibiotic should be 
administered. 

ACTINOMYCOSIS OF THE LIVER 

Actinomycosis (p. 22) produces the well-known * honey-comb 9 liver. Actinomyces 
reach the organ in one of the following ways : 

1. Via the portal vein from actinomycosis of the right iliac fossa — 60 per cent, or 
more. 

2. Via the hepatic artery from a more distant primary focus, e.g. facio-cervical 
actinomycosis — about 30 per cent. 

3. From contiguous viscera, e.g. a penetrating peptic ulcer invading the liver — rare. 

The disease is slow to develop, and causes swelling of one or other lobe. Gradually 

the liver tissue is destroyed and replaced by multiple abscesses. 

Treatment. — Exploration is essential, and in every case of liver abscess of doubtful 
origin the pus should be examined for actinomyces. Long-acting penicillin, or other 
more suitable antibiotic therapy (p. 23) must be continued for some months. 
Usually by the time the liver is involved the prognosis is grave, but not hopeless. 

TUBERCULOSIS OF THE LIVER 

In patients with advanced tuberculosis, the liver is frequently fatty; presumably 
due to the toxicity of pulmonary tuberculosis. In 5 o per cent, of necropsies upon 
patients who have died from tuberculosis, miliary tubercles are present in the liver. 

S.P.S.—51 



Fig. 1025. — Amoebiasis 
cutis following drainage of 
a ruptured amoebic abscess. 
(Prof K. M lines Walker , Bristol.) 
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Local tuberculosis of the liver is usually diagnosed at necropsy, but occasionally 
at laparotomy. There is a large mass containing necrotic material. This lesion is 
more common in children, and in negroes with little immunity. Less uncommon is 
a frank tuberculous abscess. In a great majority of cases the lesion is secondary to 
tuberculosis elsewhere. The symptoms are identical with those of an amoebic abscess. 
Tuberculosis of the liver responds well to chemotherapy (p. 23) and the timing 
of aspiration or drainage of such an abscess should be left to the tuberculosis specialist. 
That these lesions sometimes resolve can be testified by subsequent visualisation of 
one or more calcareous areas in the liver on radiography. 

HEPATIC SYPHILIS 

As far as the liver is concerned, syphilis, always an accomplished actor, can, 
and does, deceive the clinician, and even the operator. Gummata give rise to 
rounded masses in the liver. These swellings sometimes simulate closely a liver 
abscess. Multiple gummata of the liver give signs not unlike secondary carcinoma 
when examined clinically, although, when displayed to the light of day, they lack 
the characteristic umbilicated appearance of the latter. Penicillin treatment is 
frequently effective, especially when gummatous lesions predominate. It can also be 
employed as a therapeutic test to substantiate the diagnosis. 

HYDATID DISEASE OF THE LIVER 

Although the parasite can thrive in many parts of the body, in 70 per cent, 
of cases it does so in the liver. After ingestion, the echinococcus granulosus 
enters this organ through a radicle of the portal vein. 

Source of Infection. — While dogs are the chief mediators of hydatid disease 
to human beings by direct contact, it is the eating of grass on which ova 



Fig. 1026. — The life-cycle 
of the echinococcus granulosus . 
(1) Offal infected with hydatid 
cysts is eaten by a dog (2). 
The echinococcus granulosus (3) 
develops in the dog’s intes- 
tine. This parasite is made 
up of a head and three seg- 
ments, the last of which 
contains about 500 ova (4). 
The ova are expelled from 
the dog’s intestine on to grass, 
vegetables, etc. Cattle (5), 
human beings (6), or sheep 

(7) ingest the eggs. The liver 

(8) is the organ most fre- 
quently infested with hydatid 
cysts, a larval form of echinococ- 
cus granulosus . Such cysts (9) 
harbour thousands of heads 
of the parasite (scolices) (10). 

C After V. P. Fontana.) 


have been deposited that is usually responsible for the infestation in animals 
(fig. 1026). Once in the stomach, the ova burrow through the stomach wall t< ' 
enter the portal system and the liver. Dogs become infected by feeding on 
offal of infested sheep and, to a lesser extent, cattle. As would be expected, 
the disease is relatively common in the sheep-rearing districts of Australasia 
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and South America, while, for the same reason, in the British Isles, Wales 
shows the highest incidence. 

In ocher parts of the world where the disease is common the life-cycle can be com- 
pleted in other animals; thus pigs (not kept in styes) and occasionally horses can take 
the place of sheep and cattle, while in the frozen North (the disease is common among 
Red Indians and Esquimaux) the wolf moose wolf often maintain the cycle. 

Pathology. — A hydatid cyst consists of two layers. 

1. The adventitia, consisting of fibrous tissue, the result of reaction of the 
liver to the parasite, is grey in colour and blenjaed intimately with the liver, 
from which it is inseparable. 

2. The laminated membrane formed of the jjjparasite itself is whitish and 
elastic, and contains the hydatid fluid. Infeed, this membrane closely 
resembles a child’s uncoloured balloon filled with water, and unless bacterial 
infection has occurred it peels readily from the adventitia. 

Hydatid fluid is crystal-clear; it registers a specific gravity of 1*005-1 -009, 
contains no albumin, and when not too old, hdoklets and scolices. The cyst 
grows very slowly. 

The only living part of a hydatid cyst is a single layer of cells (germinal epithelium) 
lining the cyst. This secretes: (a) internally: the hydatid fluid; (b) externally: the 
laminated membrane (fig. 1027 (a)). The laminated membrane is of variable thick- 
ness. according to the age of the cyst, and is composed of white hyaline material. 
The surrounding tissues of the host react to the presence of the parasite by entombing 
it in fibrous tissue — the adventitia. Brood capsules within the cyst develop from the 
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Fig. 1027. — (a) Typical hydatid cyst. 

(b) Development of daughter cysts (not common). 


germinal epithelium and are attached by pedicles to its innermost wall. Within the 
brood capsules, scolices (heads of future worms) develop. Should the laminated 
membrane become damaged, it disintegrates (Dew), and the brood capsules, becoming 
free, grow into daughter cysts (fig. 1027 (b)j. In this event the mother cyst ceases 
to exist as such, the hydatid fluid and its content being confined by the adventitia 
only. 

Clinical Features. — For a long time, perhaps for some years after the 
original infestation (which often occurs in childhood), a hydatid cyst remains 
symptomless (fig. 1028). In the course of time a visible and palpable swell- 
ing in the upper abdomen is discovered. The size which a hydatid may 
attain without causing serious disturbance to health, would seem to be limited 
only by the capacity of the peritoneal cavity. 
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Naturally, when a patient 
hails from a locality where 
hydatid disease is rife, the 
diagnosis is simplified. In 
obscure cases radiography 
and immunological tests 
are of great diagnostic 
assistance. 

The intradermal test 

(Casoni’s test) is comparable to 
the tuberculin reaction, and is 
positive (fig. 1029) in 75 per 
cent, of cases. 


Fig. 1028. — Multiple hydatid cysts in the liver. The 
patient, who had never left England, died after a street 
accident. 

The complement fixation test, although more 
complicated, is of greater accuracy. 

A blood-count often, but not invariably, shows an 
eosinophilia (6 per cent, or more). 

Course of the Disease . — 1. Occasionally the 
parasite dies. The fluid is absorbed, and all that 
remains is an encapsuled, laminated, bile-stained 
membrane. In cases of very long standing the walls of the cyst may calcify. 

2. Usually the cyst enlarges gradually, and becomes manifest by its size. 
It is at this juncture that surgical intervention is indicated. 

3. Complications arise. “ It is the onset of complications that makes the 
morbidity not much inferior to that of malignant disease ” (Fortacin). 



Fig. 1029. — Casoni’s test. 
Positive reaction. 


Complications 


[ Rupture 


Suppuration 



Into the peritoneal cavity 
Into the alimentary canal 
Into the biliary channels 
Into a pleural cavity 


Rupture into the peritoneum is accompanied by profound shock, and all the signs of 
diffuse peritonitis. As with any case of rupture of a hydatid cyst, anaphylactic pheno- 
mena, notably urticaria, are prone to occur. The treatment of intraperitoneal 
rupture must be immediate, and directed to combating shock and cleansing the 
peritoneal cavity. Even in those who survive, the ultimate prognosis is poor, for 
if, as is usual, the cyst contains brood capsules, however meticulous the cleansing, 
the disease tends to become disseminated within the peritoneum. 


TREATMENT OF HYDATID CYST OF THE LIVER 

The only treatment is surgical, for there is no drug which has the slight- 
est effect upon the course of the disease. 

Operation. — The cyst is exposed by an incision that gives the best access. Ab- 
dominal packs are arranged meticulously so as to isolate that portion of the liver 
containing the cyst from the peritoneal cavity ; finally, a black pack, wrung out in 2 

Tommaso Casoni , 1880-1933. Physician , Ospedals Colonials, Vittorio Emanuels /// ? Tripoli . 

Josi Blanco y bortacm , Contemporary . Formerly Projetsor of Surgery, Madrid , Spam. 
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per cent, formalin, is tucked around the exposed liver — black so that daughter cysts 
and scolices will show up against the background ; formalin because this antiseptic 
kills the parasites. The cyst is aspirated, and a suitable quantity of 10 per cent, 
formalin solution is injected so as to render the cyst about three-quarters full. An 
incision is made through the liver overlying the cyst, and the adventitia is opened. 
This brings the rubbery laminated membrane into view. Very gently the laminated 
membrane is grasped with ovum forceps and separated from the adventitia with a 
finger. The aim should be to separate the laminated membrane and deliver the cyst 
intact ; usually this can be accomplished in cysts uncomplicated by the effects of past 
infection. In complicated cases it is sometimes necessary to remove the laminated 
membrane piecemeal. When the intact cyst can be enucleated, the resulting cavity 
in the liver can be closed completely. In less favourable circumstances it is advisable 
to drain the cavity, particularly when infection is present, when the contents of the 
cyst are bile stained, or when there is uncertainty of its complete removal. An 
attempt should be made to remove the adventitia in order to allow the cavity to collapse. 
In all cases every precaution must be taken to prevent spilling the contents of the cyst 
into the peritoneal cavity or the layers of the abdominal wall, otherwise dissemination 
is likely. ; 

NON-PARASITIC CYSTS OFJTHE LIVER 

A solitary traumatic cyst usually follows abdominal trauma and the symptoms 
are delayed weeks or months after the injury, l&e clinical manifestations include 
abdominal pain, frequently referred to the shoulder, a lump that is usually palpable, 
and less frequently jaundice. In most instances the cyst is located in the right lobe 
and contains blood and bile. Drainage cures the condition. 

A localised collection of cysts is probably the result of sequestration of bile 
ducts during foetal life. If large, the mass may require excision. 

Congenital polycystic disease of the liver is rare, and a third of the cases are 
associated with congenital polycystic kidneys. Slow, irregular enlargement of the 
whole liver becoming manifest in adult life is the only clinical feature. The patient 
may eventually succumb from renal or hepatic failure, or the effects of portal hyper- 
tension. 


BUDD-CHIARI’S SYNDROME 

This syndrome results from obstruction to the hepatic veins. Neoplastic en- 
croachment from other organs accounts for the majority of cases. Other causes are 
congenital obstruction and thrombosis occurring in the veins, or veno-occlusive disease 
which occurs particularly in the West Indies as a result of drinking * bush teas 9 
(herbal tea made from Senecio and Crotalaria). 

Clinical Features . — In acute cases, nausea, vomiting and severe pain, due to rapid 
enlargement of the liver as a result of congestion, are often followed by death from 
hypotensive shock. 

A less sudden onset is characterised by rapidly accumulating ascites and signs of 
portal hypertension with a developing collateral circulation. Signs of hepatic 
insufficiency are usually pronounced, and early death and hepatic coma are the rule. 
The simultaneous development of oedema of the legs testifies to involvement of the 
inferior vena cava in the occlusive process. 

Chronic cases closely resemble hepatic cirrhosis which, indeed, may develop. 
Liver function tests indicate severe hepatic parenchymal damage, and rarely does the 
patient survive more than a few months. A few patients who do not die from hepatic 
coma succumb to haemorrhage from oesophageal varices, mesenteric infarction* or 
intercurrent infection. In short, the Budd-Chiari syndrome, when the occlusion 
is, or becomes, complete, must be looked upon as a harbinger of death. 

HEPATIC CIRRHOSIS 

Hepatic cirrhosis is essentially a necrosis of the liver followed by fibrosis 
and regeneration of liver cells around the radicles of the portal vein, and in- 
volving the whole organ. 

Aetiology. — It is convenient to divide the actio logical factors into those 
occurring in infancy and childhood and those occurring in adult life. It will 

George Budd, 1808-1882. Professor of Medicine , King's College Hospital , London. He toas probably the first to 
describe the Budd-Chiari syndrome. _ 

Hans Chiari, 186J-J910. Professor of Pathological Anatomy , Prague . 
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be understood that some of the factors appertaining in early life take years to 
manifest themselves as hepatic cirrhosis. 

Usually there is a fine fibrosis producing slight nodularity (Laennec’s 
cirrhosis 1 or hob-nail liver) (fig. 1030), but coarse lobulation may result from 

large regeneration 
nodules (fig. 1031). 

The commonest 
cause in infants is con- 
genital atresia of the 
bile ducts (p. 823), 
irremediable by opera- 

~ 0 tive means. The 

jaundiced child soon 
shows signs of hepatomegaly, splenomegaly, ascites, 
and oesophageal varices. Most survive only a few 
months ; a few up to three or more years. In adults 
the condition can arise following post-operative stric- 
ture of the common bile duct, or from obstruction of 
the bile duct due to some other cause. Obstructive 
jaundice is therefore a cause common to all ages. 

Causes in Infants and Children: 

1. Nutritional . (a) Infantile cirrhosis in India occurs mainly in high-caste Hindu 
vegetarians. It often progresses rapidly to an early fatal termination. It is suggested 
that the condition is due to a susceptibility of protein-deficient children to massive 
necrosis of the liver during viral hepatitis, (b) Kwashiorkor in Africa is charac- 
terised by an enlarged liver and peripheral nutritional oedema. Patients with this 
disorder develop cirrhosis, if at all, only during early adult life, (c) Galactosaemia, 
patients with this inborn error of metabolism who continue to take lactose invariably 
develop cirrhosis. 

2. Infective . — A history of severe jaundice in early infancy is obtainable in a number 
of instances. Virus hepatitis is believed to play a part in the production of cirrhosis. 

3. Cardiac Cirrhosis. — Chronic venous congestion of the liver due to tricuspid in- 
competence, constrictive pericarditis, or chronic congestive failure. 

4. Congenital Hepatic Fibrosis. — An abnormality often associated with congenital 
cystic kidneys. The liver shows excessive development of bile ducts and defective 
intrahepatic portal veins. 

5. Erythroblastosis Fcetalis. — Isolated instances have occurred. 

Causes in the Adult: 

1. Alcohol. — Over-indulgence in alcoholic beverages is a leading cause. Nutri- 
tional deficiency is probably an accessory factor. 

2. Virus Hepatitis . — The exact percentage of cases in which cirrhosis is an after- 
math of virus hepatitis is debatable, and it varies in different localities. 

3. Infestation of the liver by schistosomiasis undoubtedly is a principal cause of the 
condition in districts where schistosomiasis is rife (p. 1002). 

4. Nutritional Deficiency . — In the tropics this appears to be a major factor. Its 
mode of action is as follows : some toxic agents and mild infections, harmless to the 
well-nourished, are liable to have a deleterious effect on the liver of protein-deficient 
individuals. Therefore protein deficiency is indirectly responsible for the cirrhosis. 

6. Hemochromatosis (Bronzed Diabetes). 

7. Hepatolenticular degeneration (p. 808). 




Fig. 1031. — Portal cirr- 
hosis with large regeneration 
nodules. {Prof. R. Mtlnes 

Walker , Bristol.) 


1 La£nnec introduced the term from the Greek xlqq6s = tawny, as the nodules are orange- 
yellow in colour. 

Rend Thiophile Hyacinth* Lainnec, 1781-1826 , Professor of Medicine , ColUge de France , invented the stethoscope 
in 1819. 
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8. Chemical poisons: carbon tetrachloride, arsenic, chloroform. 

9. Unknown . — In many instances the cause is obscure. These account for half 
the cases seen in Great Britain (Sherlock). 

Pathology. — As a result of widespread parenchymal destruction and 
overgrowth of fibrous tissue, the tiny radicles of the portal and hepatic veins 
become compressed and distorted (fig. 1032). In some cases there may 
be spasm of the portal veins. Arterioles resist this compression for a 
longer time than veins. As a consequence the cirrhotic liver becomes 
dependent upon the hepatic artery for the major portion of its blood supply, 
and in the desperate effort to maintain the' circulation through the liver 
in these adverse circumstances, extensive intrahepatic communications 
develop between branches of the hepatic artery 
and the portal vein, and between the tributaries of 
the portal and hepatic veins. i 

Nature's intrahepatic shunts, combined With 
the opening up of the better-known extraheiatic 
porta-systemic communications, divert a large 
portion of the portal blood past the hepatic 
parenchyma into the systemic venous system. 

Thus the remaining hepatic cells are deprived of 
their fair share of portal blood. 

Clinical Features: 

First Stage . — The early stages of cirrhosis are 
quiet and long. The liver hypertrophies. In 
some cases there are repeated attacks of slight jaundice with epigastric pain 
and vomiting. At each attack areas of the liver are destroyed and replaced 
by fibrous tissue, while the remainder hypertrophies. 

Second Stage . — The liver commences to contract. The spleen becomes 
enlarged, and usually increases in size with the raised portal blood pressure of 
which hepatic cirrhosis is the principal cause in adults. About 
this time, especially in alcoholic subjects, two classical signs 
may appear: 

Spider naevi 1 , which are usually located around the face, neck, 
Sp?dcrnaevusl shoulders and the upper arms. Histologically they prove to be 
an overgrown end-artery with branching arterioles (fig. 1033). 

Palmar erythema — the hands are warm, and the palms are bright red. 

Third Stage .— Bleeding from oesophageal varices (p. 810) occurs in a high 
proportion of cases, and may be the first evidence of the disease. Not in- 
frequently the superficial veins radiating from the umbilicus enlarge, forming 
a Caput Medusae. Progressive ascites occurs (fig. 1034). Testicular atrophy 
and gynaecomasia are common in cirrhosis, no doubt due to increase of oestro- 
gens in the blood. The failing liver is unable to neutralise these substances. 
In women there is a tendency to masculinisation. 




A F 


Fig. 1032. — A, Cast of 
branches of a normal portal 
venulej B, Those of the 
branches of a portal venule 
of a cirrhotic liver, showing 
their attenuation and dis- 
tortion. {After I. S. Ravdin.) 


1 An older Miss Muffet 
Decided to rough it 
And lived upon whisky and gin. 


Red hands and a spider 
Developed outside her — 
Such are the wages of sin. 

(W. B. Bean.) 


Sheila Sherlock, Contemporary. Professor of Medicine. University of . 

William Bennett Bean , Contemporary. Professor of Internal Med^ 9 Unwern^Mo^itals, Iowa, City, U. ./ 
Medusa, one of three Gorgons whose Jine hatr was turned into snakes ( Greek mythology ). 
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Fourth Stage. — Once hepatic decompensation has occurred (if the patient 
escapes death from torrential haemorrhage from oesophageal varices), liver 
failure, like a sword of Damocles, sooner or later falls upon the sufferer 


from this disease. 



Fig. 1034. — Caput Medusae, Fig. 1035. — Hepatic cirrhosis 

and striae in cirrhosis with with ascites, 

ascites. 


Liver Function Tests (p. 793). 

Liver biopsy (p. 794) is usually necessary only for the diagnosis of a well-com- 
pensated case in order to confirm the diagnosis and assess prognosis. 

Treatment. — Medical treatment can do much for cirrhosis, but nothing 
for portal hypertension. 

Hepato-lenticular degeneration (syn. Wilson’s disease) is an uncommon con- 
dition that is confined to children and young adults due to an hereditary error in 
copper metabolism. In infants the symptoms are those of cirrhosis. In adolescents 
a coarse tremor is commonly an initial symptom. As the disease progresses, muscular 
rigidity dominates the picture. Kayser-Fleischer rings in the eyes due to peripheral 
corneal opacity are present. Liver function tests give varying results. Liver biopsy 
shows cirrhosis. Death ensues within a few years. 

In cases developing during the third decade (the disease seldom manifests itself 
later) evidence of portal hypertension is often conspicuous and, in spite of other 
manifestations, the advisability of performing portacaval shunt sometimes arises. 

PORTAL HYPERTENSION 

JEtioIogy. — The obstruction can be (i) Pre-hepatic; (2) Intra-hepatic; 
(3) Post-hepatic. 

1. Pre-hepatic. — About 20 per cent, of patients belong to this group, 
most of whom are children. The obstruction arises in one of two ways: 

(a) There is congenital absence or abnormality of the portal vein (fig. 1036). 

(b) Thrombosis of the portal vein due to extension of the normal obliterative 
process of the umbilical vein and ductus venosus (fig. 1037) sometimes 
associated with omphalitis of the new-born (p. 1024). 

The vein becomes replaced by a mass of collateral channels which have been 
described as a cavernoma. 

Damocles, a Greek who was feasted with a sword suspended above his head by a single hair (Greek mythology ). 
Samuel Alexander Kinnier Wilson , 1878-1937. Neurologist , King's College Hospital, London. 

Bernhard Kayser , 1899-1937. German Ophthalmologist. 

Richard Fleischer, 1848-1909 . German Physician. 
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2. Intrahepatic accounts for nearly 80 per cent, of all cases. The cause 
is cirrhosis of the liver, in particular by areas of regeneration in cases of 


Umbilical vein 

Portal vein 



Fig. 1036. — Hilum of the liver of a 
full-term foetus. ( After R. E. Gross.) 


compensated hepatic cirrhosis. 



Fig. *037. — Sites of obstruction. The 
blocks m the veins represent possible sites 
of thrombus formation. ( After Sir James Lear - 
month.) : 


3. Post-hepatic is extremely rare. The Bi|dd-Chiari syndrome has been 
discussed on p. 805. Post-hepatic obstruction is also caused by constrictive 
pericarditis and tricuspid valvular incompetence. 

Collateral Circulation. — When there is obstruction of blood flow to or 
from the liver, Nature endeavours to relieve the obstruction by opening up 
normally insignificant anastomotic channels. 

(a) When the obstruction is pre-hepatic , collaterals between the portal vein 
distal to the obstruction and the portal vein proximal to the obstruction 
enlarge. Thus almost unheard of venae comitantes of the hepatic artery and 
of the portal vein wax proud. Depending upon the site of the obstruction, 
some of the collaterals between the portal and systemic venous systems, 
notably the oesophageal plexus, also become dilated. 


ANASTOMOSES BETWEEN THE PORTAL AND SYSTEMIC VENOUS SYSTEMS 


Site of Anastomosis Portal Vessels Systemic Vessels 

1 Plexus around lower end (Esophageal branches of Lower systemic 

of oesophagus. left gastric vein. oesophageal veins. 

2 Around umbilicus. ! Para-umbilical veins Superficial veins of 

(accompany the round the anterior 
! ligament of the liver). abdominal wall. 

3 Plexuses around lower i Superior haemorrhoidal Middle and inferior Haemorrhoids 

third of rectum and j vein. haemorrhoidal veins. (rare), 

anal canal. 


4 Extraperitoneal surfaces { Tributaries of superior Subdiaphragmatic and Silent, 
of abdominal organs. and inferior mesenteric retroperitoneal veins. 

I veins. 

( b ) When the obstruction is intrahepatic , anastomotic channels outside the 
liver between the portal and systemic systems become engorged, dilate, and so 
an increasing proportion of the obstructed portal venous blood by-passes the 
liver. The only ones which are dangerous to life are those in the submucosa 
of the oesophagus and upper end of the stomach. In patients with portal 
hypertension, haemorrhoids, if present, are usually of the idiopathic type (p. 

989). 


Signs and 
Symptoms 

Hamatemesis 
or mclsena. 

Caput Medusc. 
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(Esophageal Varices. — Although called * oesophageal it is important tc 
realise that these varices extend well into the stomach. (Esophageal varices 
(fig. 1038) are the most important collaterals of the portal circulation. Some- 
times, as intra-abdominal pressure rises, e.g. when straining at stool or during 
heavy lifting, they rupture; in other cases the overlying mucosa becomes ab- 
raded by a rough bolus or excoriated by regurgitated gastric juice. Bleeding 
can occur slowly or catastrophically. The presence of oesophageal varices 
can be demonstrated by: 

(a) Radiology after a barium swallow (fig. 1038). In the great majority of 
cases oesophageal collaterals can be revealed by this method as filling defects 
which may extend even as far up as the pharynx. 

(b) CEsophagoscopy will demonstrate them in all cases, 
but great care must be exercised not to abrade the over- 
lying mucous membrane. 

Clinical Features. — If the patient is known to have 
hepatic cirrhosis, it should be assumed that the haemor- 
rhage is coming from oesophageal varicose veins, although 
patients with cirrhosis of the liver are particularly likely 
to suffer also from a gastric or duodenal ulcer. In nearly 
all cases the spleen is palpably enlarged. Radiography 
and oesophagoscopy in the presence of severe haemorrhage 
are apt to be inconclusive. Liver function tests, if abnor- 

Fig. 1038.— Barium ma ^» greatly favour hepatic cirrhosis as the cause of the 
swallow displaying haemorrhage. 

^pLg e e f ar S vln ? ccs° The presence of engorged oesophageal varices is a 
hum, f.r.c.s„ positive indication that surgical treatment should be 
carried out without undue delay. So often catastrophic 
haemorrhage comes like a thief in the night while the patient is doing well 
under medical treatment. The very fact that he is doing well implies that 
regeneration of areas of the liver is in progress. Regeneration nearly always 
entails increased pressure on the intrahepatic portal network, and so the 
patient may have a massive haemorrhage which might have been averted by a 
timely portacaval shunt. 

Treatment of Massive Haemorrhage from (Esophageal Varices: 

1. Conservative Treatment. — Rest, sedation, and replacement of 
blood will carry approximately half the patients who are actively bleeding 
past the emergency period. Pituitrin, which causes lowering of the porta) 
blood pressure by constricting the splanchnic arterioles, is a valuable adjunct. 
To obtain the maximum effect, 20 units of obstetric pituitrin diluted in 
200 ml. of isotonic saline solution is given intravenously over a period of 
twenty minutes. For the prothrombin deficiency consequent upon liver 
damage, the administration of vit amin K is necessary. 

2. Tamponade is required when the foregoing measures fail after a short trial 
A small balloon tied firmly to the end of a gastric aspiration tube can be employed 
but the Sengstaken trilumen tube (fig. 1039) is better. The oesophageal and gastii 
balloons are inflated and moderate tension applied by strapping the tube to th 
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forehead. While the Sengstaken tube controls oesophageal haemorrhage in every 
case, and is therefore a diagnostic as well as a therapeutic measure, it has its draw- 
backs. Chief of these is the inspiration of saliva into the lungs, which must be 
anticipated. In addition to respiratory difficulty, ulceration and 
rupture of the oesophagus may occur if the balloon is retained 
for more than seventy-two hours. But the greatest danger is / 

renewed haemorrhage when the balloon is deflated and withdrawn. ^ Jl | 

Therefore, after twenty-four to forty-eight hours the balloon l 

should be deflated, but left in place for four hours. If bleeding I ^ 

recommences, immediate operation is necessary. M 

3. Urgent Operation for Bleeding Varices.-*If the liver / |l 

function is good a portacaval anastomosis (p. 813) may be under- ||l 

taken, provided that a patent portal vein can be demonstrated by j\\] 

preliminary portal venography. Otherwise the alternative is a 

direct operation on the oesophagus, cither ligation df the varices ' \ 

or oesophageal transection (p. 814) through a left thoracic approach. 3 

4. Evacuation of Blood from the Alimentary Tract. — 

As soon as possible the alimentary tract must be cleafed of blood; p IG I0 ~ 9 Thc 

otherwise encephalopathy, due to the absorption of irotein meta- Sengstaken tri- 
bolites, may follow. All unclotted blood must be aipirated from lumen tube with 
the stomach, and colonic wash-outs given until all blood has been gastric and oeso- 
cvacuated. phageal balloons 

in situ. 


Portal Hypertension au Froid 

By this is meant that the patient has portal hypertension, but is not bleed- 
ing obviously or dangerously. First 
let us consider how pre-hepatic portal 
obstruction differs from intrahepatic 
portal obstruction. 

The patient with pre-hepatic 
portal obstruction is nearly always 
young, and often a child. The most 
usual cause for advice being sought 
is either a sudden haemorrhage or 
listlessness due to anaemia. On exam- 
F “- tation the liver is impalpable, but the 

spleen is obviously enlarged (fig. 1040). 


The anaemia is usually due to ooz- 
ing from oesophageal varices, but 
sometimes hypersplenism is a factor 
(p. 789). As the liver is normal, or 
nearly so, liver function tests remain 
normal as the disease advances. 
Ascites does not occur unless there 
is active phlebitis in the portal 
system of veins. 

Splenoportography (p. 774) will 
usually display the site of the block, 
but if the portal vein does not fill, the 
cause may lie in a reversed flow in 
the splenic vein. If, therefore, the 
presence of a patent portal vein is to 



Fig. 1041. — Venogram in case of extrahepatic 
obstruction. 


Robert William Sengstaken, Contemporary. Surgeon, Garden City, Seto York . 
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be definitely excluded, a venogram must also be done by injection into r- 
mesenteric vein at laparotomy (fig. 1041). 

The patient with intrahepatic portal hypertension is usually an adult 
and suffers from hepatic cirrhosis. Enlarged porta-systemic venous com- 
munications are present long before serious oesophageal haemorrhage occurs. 



Fig. 1042. — Enlargement 
of the veins of the abdominal 
wall in a case of portal hyper- 
tension. Infra-red photo- 
graph. ( A . H . Hunt , F.R.C.S . , 
London.) 



Fig. 1043. — Spleno-portographin a case of 
intrahepatic portal hypertension showing 
dilated splenic and portal veins. C Professor 
R. Milnes Walker , F.R.C.S ., Bristol.) 


(Esophageal varices can be demonstrated radiologically or seen through 
an oesophagoscope. Enlargement of veins of the abdominal wall radiating 
from the umbilicus may be present (fig. 1042). As long as hypertrophy 
of liver tissue is sufficient to compensate for the cellular destruction by 
cirrhosis, the liver function tests remain within normal limits. 

Measuring the Portal Blood Pressure. — One method is to record the intrasplenic 
pressure, and this can be done at the same time as transplenic portovenography. In 
cases of intrahepatic obstruction an alternative method is to catheterise a hepatic vein. 
The technique is not especially difficult, and can be undertaken in any centre equipped 
for cardiac catheterisation. Following local anaesthesia and opening an antecubital 
vein as for cannulation, a cardiac catheter with only a terminal opening is passed into 
the vein. The catheter is advanced through the right auricle and inferior vena cava 
under radiological control. The tip is then insinuated into a hepatic vein until a 
peripheral radicle is occluded (fig. 1044). It is important that the tip of the catheter 
should be in a peripheral position, so as to obviate obstruction by a bifurcation of the 
vein, and thus falsify results. Pressure recordings are then taken. The normal portal 
pressure is 8 to 12 mm. Hg. In cases of established cirrhosis it may rise to 30-0 mm. 
Hg. The portal pressure is always high in cirrhotic patients who have oesophageal 
varices. The ascites of cirrhosis does not bear a direct relationship to elevated portal 
blood pressure, as was formerly believed. 

Indication for a Porta-systemic Shunting Operation: 

Haemorrhage from oesophageal or gastric varices, and the risk of haemor- 
rhage when large varices are present. 

Contraindications: 

1 . Normally a portacaval shunt should not be performed unless the patient \ 
serum albumin 1 is more than 3 G. per 100 ml. 


1 Normal level 3-6 to 4*5 G. per 100 ml. 
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2. If the patient is jaundiced 

these 

further haemorrhage 

mainly to correcting the 
accompanying hypochromic anae- 

often 

required. Control a 

tendency (secondary to impaired Bjj j- 

prothrombin) 
for this purpose 

If 

there no immediate danger of 

those 

whom a porta-systemic shunting B-'-jjnr' ~ i- _t ~t i x t= i x< > r n t-t x x x t :t i ttiH-i^ 
operation is indicated are often BHHHBB^BBIBBHBHBP. 

benefited greatly by a course of Fig, 1044. — Catheter in hepatic vein, 

pre-operative medical treatment. {Dr - hrank Ross ' Bru,a,: > 

If ascites is present, a low sodium diet, in conjunction with diuretics, often 
causes absorption of ascitic fluid. If possible, paracentesis should be avoided 
because valuable protein is lost thereby. 

OPERATION FOR PORTAL HYPERTENSION 

An anaesthetic that allows a high concentration of oxygen to be given is important. 
Throughout the operation blood volume is maintained by transfusion. 



(a) (b) (c) (d) 

Fig. 1045. — Types of porta-systemic anastomosis. 

(a) End-to-side portacaval anastomosis. (c) Spleno-renal anastomoses. 

( b ) Side-to-side portacaval anastomosis. (d) Mesenterico-caval anastomosis. 

Operative Portovenography. — When the transplenic portovenographic films 
are inconclusive, or have not been obtainable because the spleen has been previously 
removed, the site of the block can be demonstrated by portovenography after the 
abdomen has been opened. Thirty ml. of Conray 280 are injected into a suitable 
vein in the gastro-hepatic omentum, or into the superior mesenteric vein. A radio- 
graph is then taken with a portable machine during the injection of the last few ml., 
and with the help of the venograph thus obtained, usually the site of the block can 
he determined accurately. 

1 . Splenectomy. — This has no place in the treatment of portal hypertension except 
■n the very rare cases of thrombosis confined to the splenic vein, or in combination 
with some other operation. 
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2. Portacaval Anastomosis. — Unless the portal vein is thrombosed (which ren 
ders a portacaval anastomosis impossible), a portacaval shunt is nearly always the oper 
ation of choice, provided that the liver function is adequate. The serum albumir 
level should be at least 3 0 G. per 100 ml., and the serum bilirubin not more than i t 
mg. per 100 ml. 

The best approach is a thoraco-abdominal incision removing part of the eighth 01 
ninth rib. The diaphragm is incised to allow upward displacement of the liver. Tht 
peritoneum is divided along the lower border of the right lobe of the liver and the 

lateral border of the duodenum. 

4 The portal vein is exposed by an 

Kffl L Y incision through the peritoneum 

-,^ou*tNUM forming the anterior wall of the 
epiploic foramen, and a length ol 
f about 3 cm. freed. An incision 

J in the peritoneum over the vena 

1 vc N / IVC cava exposes its anterior surface. 

\£-- y /n ^ 1 , The portal vein, or its two main 

' ■ — ^ branches, is now ligated at the 

hilum of the liver, a Blalock 
Fig. 1046. — Portacaval anastomosis. clamp placed on its lower end, 

and the vein divided. 

After placing a side clamp on the vena cava, an incision is made in its anterior wall, 
and an end-to-side anastomosis made using everting fine silk sutures. The dia- 
phragm is repaired and the wound closed with abdominal drainage. 

With careful selection of cases the mortality is about 6 per cent., and recurrent 
bleeding from varices after this operation is most unusual. 

3. Spleno-renal Anastomosis. — This may be performed if there is thrombosis of 
the portal vein, but it is contraindicated if the splenic vein is less than 1 cm. in diameter 
as shown by venography. This operation is less effective than a portacaval anastomosis 
in preventing further haemorrhage, but carries a lower risk of encephalopathy. Owing 
to the small size of the splenic vein, this operation is rarely of value in cases of extra- 
hepatic obstruction in children. 

The operation is performed through a left thoraco-abdominal incision. The spleen 
is removed but during the dissection of the hilum as great a length as possible of the 
vein is carefully preserved. Enough vein is separated from the pancreas to allow its 
apposition to the renal vein, and it is temporarily occluded with a bull-dog clamp. 
The renal vein is dissected out and occluded by clamps or threads and the splenic vein 
anastomosed by everting sutures to an opening in its upper surface. To prevent 
engorgement of the kidney a temporary clamp may be put on the renal artery, but it 
should be released after fifteen minutes to allow a fresh flow of blood to the kidney. 

4. Superior Mesenterico-caval Anastomosis. — When the portal vein is throm- 
bosed this alternative may be possible. The inferior vena cava is divided just above 
its lower end and ligated below. The proximal end is joined to the side of the superior 
mesenteric vein in the root of the mesentery. 

Complications of Porta-systemic Shunting . — Any major shunt, by the very fact that 
portal blood is by-passing the liver, increases the liability to neuro-encephalopathy (p. 
792). This may develop suddenly and tends to occur most often about the second or 
third day. Usually there is a quick response to a protein-free diet. In most instances 
a gradual return to a normal diet can be permitted; in a few, attacks of episodic stupor 
dictate that a supervised dietetic regimen must continue. Serial post-operative liver 
function tests show that diversion of the portal blood-stream from the liver does 
not cause greater deterioration in hepatic function than that occurring in comparable 
controls. 

5. Alternative Procedures. — When the patient’s liver function is inadequate for a 
porta-systemic shunt or there is no suitable patent vein, it is desirable to make an 
effort to interrupt the communications between the left gastric (portal system) an^ 
oesophageal veins (azygos system) — porto-azygos disconnection — so cutting off th * 
flow of portal blood to the varices. 

(a) (Esophageal Transection (Milnes Walker). — The aim of this operation is to ci ■ 
off the flow of portal blood to the varices. Through a left trans-thoracic approach th * 
lower end of the oesophagus is mobilised and the vagus nerves separated from it. T 1 ; 

Alfred Blalock, 1899-1964. Surgeon-in-Chief, Johns Hopkins Hospital , Baltimore, U.S.A . 

Robert Milnes Walker , Contemporary. Professor Emeritus of Surgery , University of Bristol. 
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esophagus is transected at the level of the hiatus in the diaphragm, and resutured with 
continuous sutures in the mucosa and submucosa which obliterate the vessels 

(1 b ) Porto-azygos Disconnection with Gastric Transection (Tanner). 

Through a left abdomino-thoracic approach the lower end of the oesophagus and 
upper 5 cm. of stomach are mobilised, dividing all vessels entering this part. The 
stomach is then transected 2 cm. below the cardiac orifice and resutured with two 
layers of continuous catgut sutures in order to obliterate the vessels. 

(c) Suture of the varices after opening the lower part of the oesophagus 
longitudinally (Boerema, Crile). 


NEOPLASMS OF THE LIVER 

Benign: 

Haemangioma occurs more commonly in the liver than in any other internal 
organ, and usually the neoplasm is of the cavernous type. As a rule, a haemangioma 
of the liver is solitary, and is found either at necropay or incidentally at operation. 
Exceptionally, it becomes large enough to cause sympibms, in which event laparotomy 
is required to establish the diagnosis. The compressibility of the tumour makes the 
diagnosis unmistakable, and on no account should biopsy be performed, for the 
resulting haemorrhage is terrific. It may be possible $d excise the tumour with a shell 
of normal liver tissue around it, although this someames necessitates hemi-hepatec- 
tomy (p. 817). } 

Hepato-adenomata are composed of hepatic ceils. Frequently multiple, they 
are distinguished with difficulty from the nodular hyperplasia of cirrhosis. They 
seldom grow to a large size and there is no evidence that they become malignant. 
Their removal is meddlesome, and unnecessary. 

Cholangio-adenomata originate from the bile-ducts and form small subcapsular 
masses. They are found at operation or necropsy, and can simulate closely metastatic 
deposits, which should not be assumed without biopsy. They are harmless. 

Cholangio-hepato-adenoma originates from both hepatic cells and bile-ducts, 
and is usually solitary. It occurs more frequently in infants than adults, and may 
increase in size. It should therefore be excised, if it is possible to do so. 


Malignant: 

Primary carcinoma of the liver is uncommon in European races, but is by 
no means rare in African natives, Malayans, Chinese, and Japanese. In 
Johannesburg, among the Bantu the rate of primary carcinoma of the liver is 
at least fifty times that of the white 
population. In the majority of these 
patients it arises as a complication of 
cirrhosis. A similar ratio is not found 
among the coloured and white North 
American peoples. Two pathological 
varieties are described: 

1. Hepatoma arises in the liver cells. 

There are great variations in the malig- 
nancy of this tumour, which may be 
multicentric in origin, particularly when 
it occurs in a cirrhotic liver. At one end 
of the scale is a relatively benign, firm, 
slowly growing tumour (fig. 1047), and 
at the other a rapidly growing, soft 
neoplasm prone to undergo necrosis, 
which soon metastasises within the liver, or to the lymph nodes in the hilum 
of the liver, mediastinum or neck. 

yorman Cecil Tanner , Contemporary. Surgeon , Charing Cross Hospital , London. 

*re Boerema , Contemporary. Professor of Surgery, Wilhelmina Gasthuts, Amsterdam, Holland. 
feorge Crile, Jnr., Contemporary. Head of the Department of General Surgery , The Cleveland Clime, Cleveland, 
Ohio , U.S.A. 



Fig. 1047. — Hepatoma resected from 
the liver successfully. 
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2. Cholangioma arises in the intrahepatic bile-ducts and is columnar-celled. I 
grows to a large size and, metastasising within the liver, is rapidly fatal. This variety 
of primary carcinoma of the liver is five times less common than the foregoing. 

Clinical Features of Primary Carcinoma of the Liver. — In whit* 
races the patient is usually over forty years; in coloured people the patient i: 
frequently under forty. The usual train of events is anorexia, rapid loss o) 
weight, and asthenia. 

On examination an enlarged liver is found and often a localised \ f 

mass, viz. >- 

Less frequently the patient presents on account of a swelling 
he has discovered in the upper abdomen: the swelling may, or 
may not, be tender, depending on the rate of growth. Especially in coloured 
people, neoplastic proliferation is sometimes so rapid as to cause a low pyrexia, 
in which event an amoebic abscess will be considered as a possible diagnosis. 
Every effort is made to seek a possible primary growth, bearing in mind that, 
at any rate in white races, secondary carcinoma of the liver is immeasurably 
more common than primary carcinoma. 

Ascites is present in about 40 per cent, of patients at the time of the first 
examination; diagnostic aspiration often reveals blood-stained ascitic fluid. 
Such ascites resists therapy, and re-accumulates rapidly after paracentesis. 

SECONDARY NEOPLASMS OF THE LIVER 

Secondary Carcinoma. — As is well known, the liver is a favourite 

Characteristically, secondary growths 
in the liver, owing to degeneration of 
cells in the centre, are umbilicated. 
As a rule, carcinomatous deposits in 
the liver are multiple (fig. 1061). Occa- 
sionally at laparotomy a secondary 
growth in the liver is found to be 
apparently solitary and accessible. In 
such circumstances, provided that the 
primary growth can be or has been 
resected, excision of that part of the 
liver containing the neoplasm some- 
times results in a long-lasting survival. 
Secondary carcinoid (argentaffin) 
tumours (p. 916) are rare ; where they occur they often grow to a large size. 

Secondary melanoma occurs particularly when the primary growth is in 
the eye. Fifteen years or more have elapsed between the removal of the 
primary growth and the appearance of secondary deposits (p. 483). 

Secondary Sarcoma. — The liver is not an uncommon site for secondary 
deposits in cases of sarcoma, but the lungs show a much higher incidence. 

Resection of a Benign Tumour of the Liver. — In order to conserve blood, ti ? 
hepatic artery and portal vein can be clamped lighdy at the porta hepatis, and released 
every five minutes. Another very important point is that branches of the hepai 


site for carcinomatous metastases. 



Fig. 1048. — Secondary carcinoma of the liver. 
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artery and the portal vein ramify through the liver in the portal canals: each of these 
canals is surrounded by a prolongation of Glisson’s capsule which, when encountered 
with a blunt instrument, gives a sense of resistance. Thus, if liver tissue is dissected 
by employing a fine-pointed haemostat using gentle strokes very slowly (Heneage 
Ogilvic), it is possible to divide liver tissue, but spare the vessels, which can be 
clamped and ligated, or coagulated with diathermy, before division. The resection 
completed, the resulting raw surfaces of the 
cut liver are dealt with in the same manner as 
described for rupture of the liver (p. 794). 

Hemi-hepatectomy. — A number of cases 
of successful removal of the surgical right 
lobe of the liver for primary and secondary 
tumours or for carcinoma of the gall-bladder 
have been reported. Removal of the surgical 
left lobe (fig. 1017) is less frequently necessary 
and left (anatomical) lobectomy usually 
suffices (Rodney Smith). 

Right Hemi-hepatectomy . — After operability 
has been determined through a right para- 
median incision, extension into a right thoraco- 
abdominal is achieved through the eighth 
interspace. The liver is mobilised and rotated 
forwards and upwards into the chest to expose 
the porta hepatis. Working from below up- 
wards, the cystic artery and duct, the right 
hepatic duct, right hepatic artery, and right 
branch of the portal vein are successively 
divided between ligatures. The inferior vena 
cava is then exposed by mobilising the 
duodenum and head of pancreas and drawing 
them over to the left (Kocher’s manoeuvre). It 
is then possible to expose, ligate, and divide the 
inconstant minor hepatic veins running from 
the right lobe into the cava, up as high as the site 
of entry of the right hepatic vein ; great care must be taken not to obstruct the venous 
return in the vena cava. The liver is then divided from in front and above between 
the surgical lobes (fig. 1017) by diathermy. The right hepatic vein is then exposed 
and divided and also the right-sided branches of the middle hepatic vein as they are 
encountered. The raw surface of the left lobe is covered with the falciform ligament 
and it is wise to drain the common bile-duct. 

Francis Glisson , 1597-1677 . Regius Professor of Physic , Cambridge. 

Sir Heneage Ogtlvie , Contemporary. Consulting Surgeon t Guv's Hospital , London. 

Rodney Smithy Contemporary. Surgeon, St. George's Hospital , London. 

Theodor K ocher y 1841-1917. Professor of Clinical Surgery , University of Berne , Switzerland . 



Fig. 1049 . — Right hemi-hepatectomy 
almost completed ; the hepatic veins 
remain to be ligated (diagrammatic). 
I.V.C. — Inferior Vena Cava, C.B.D. = 
Common Bile Duct, P.V. ~ Portal Vein, 
H.A. = Hepatic Artery, L.T. — Liga- 
mentum T eres . (After C. Rob and R. Smith.) 
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CHAPTER 35 

THE GALL-BLADDER AND BILE DUCTS 




SURGICAL ANATOMY AND PHYSIOLOGY 

Surgical Anatomy 

Embryology, — During the fourth week of foetal life the hepatic diverticulum 
arises from the ventral wall of the foregut near its opening into the yolk 
sac. As this diverticulum elongates into a stalk to form the choledochus, 
a lateral bud is given off, viz. - 

which is destined to become the gall-bladder and cystic duct. By the sixth 
week the embryonic hepatic duct is sending out many branches which 
join up with the canaliculi attached to the liver cells. At the twelfth week 
the liver is excreting bile into the primitive bile ducts and the gall-bladder which, 
during very early foetal life, are hollow. As is usual with embryonic tubular struc- 
tures, hyperplasia obliterates the lumina of this ductal system. By the fifth month 
recanalisation has restored patency, and the flow of bile recommences. During 
early foetal life the gall-bladder is entirely intrahepatic. 

Congenital abnormalities of the gall-bladder and bile ducts are described 
on p. 822. 

The adult gall-bladder is pear-shaped, and 7-5 to 12- 5 cm. long, with a capacity 
of about 50 ml., but capable of fifty-fold distension. For purposes of description, the 
gall-bladder is divided into a fundus (which can be palpated 
when the gall-bladder is distended), a body, and a neck which 
terminates in the narrow infundibulum (fig. 1050). The some- 
what angulated distal part of the neck forms a pouch, called 
Hartmann’s pouch; this is a common site for a solitary gall- 
stone to lodge. Hartmann’s pouch, because it overlaps and 
partially hides the cystic duct, is the best guide to that 
structure. The muscle fibres in the walls of the gall-bladder 
are arranged in a criss-cross manner, being particularly well 
developed in the neck. The mucous mem- 
brane is thin, contains no glands ; instead there are indentations of 1 
the mucosa that sink into the muscle coat ; these are the crypts of 

Luschka. — ^ 

The cystic duct is usually 2-5 cm. in length, but because of its 
S-shaped course its length is reduced to 1-5 cm. That half duct 
nearest the gall-bladder often contains the spiral valve of Hcister. Internal projections 
of circular muscle fibres account r for the valve, which makes the 
passage of calculi, as well as a prob.e, more difficult. The lower 
half of the duct is bereft of a valve and a probe or catheter 
passes easily. 

The common hepatic duct is usually less than 2 5 cm. long, 
and is formed by the union of the right and left hepatic ducts: it 
is not exceptional for the right hfpatic duct to be duplicated. 

The common bile duct, which is 7 5 to 10 cm. long, is 
formed by the junction of the cystic and the common hepatic 
ducts. It is divided into four parts (fig. 1051): 1. The supra- 
duodenal portion , about 2 5 cm. long, runs in the free edge of 
the lesser omentum. 2. The retroduodenal portion . 3. The 

infraduodenal portion lying in a groove, but at times in a tunnel 
in the posterior surface of the pancreas. The right edge of the 
inferior vena cava lies not far distant behind it. 4. The intra - 
duodenal portion passes obliquely through the wall of the second 
part of the duodenum to open on the summit of the duodenal 


Cystic duct /# 

Infundibulum 
Neck - _ 

Body 
Fundus a 


Fig. 1050. — The 
anatomical sub- 
divisions. {After J. 
D. Rose.) 




Fig. 1051. — The 
four divisions of 
the common bile 
duct. 


Robert Hartmann, 1831-1893. Professor of Anatomy, Berlin. 
Hubert Luschka , 1820-1875. Professor of Anatomy , Tubingen. 
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papilla, which is surrounded by the sphincter of Oddi. Near its opening it is often 
joined by the main duct of the pancreas (duct of Wirsung), but the presence of an 
ampulla of Vater 1 (an ampulla indicates a dilatation), contrary to anatomical teaching, 
is uncommon (Sterling). The arrangements of the exit are shown in fig. 1052. 



Fig. 1052. — (a) Common orifice occupying one-third to two- 
thirds of the length of the papilla. (ft) Two orifices surrounded 
by the same sphincter. ( c ) An ampulla prelent. 

The arterial supply and its aberrations are described on p. 824. 

Lymphatics. — The lymph vessels of the gall-blad|er (subserosal and submucous), 
drain into the cystic lymph node of Lund (the sentinel* lymph node), which lies in the 
fork created by the junction of the cystic and common bile ducts. Efferent vessels 
from this lymph node go to the hilum of the liver, ijand to the coeliac lymph nodes. 
The subserosal lymphatic vessels of the gall-bladdjer also connect with the sub- 
capsular lymph channels of the liver, and this accounts for the frequent spread of 
carcinoma of the gall-bladder to the right lobe of the liver. 

Surgical Physiology 

Bile, as it leaves the liver, is composed of 97 per cent, water, 1 to 2 per cent, of bile 
salts, and 1 per cent, of pigments, cholesterol, and fatty acids. The liver excretes 
bile at a constant rate, estimated at 40 ml. per hour. Except when active gastro- 
duodenal digestion is in progress, the sphincter of Oddi contracts and consequently 
bile leaving the liver passes into the gall-bladder. The healthy gall-bladder has 
several functions : 

1. Concentration of Bile. — By the absorption of water, sodium chloride, and 
sodium bicarbonate by the mucous membrane of the gall-bladder into the blood- 
stream and to a lesser extent into the lymphatics, the hepatic bile which entered the 
gall-bladder becomes concentrated from 5 to 10 times, with a corresponding increase 
in the proportion of bile salts, bile pigments, cholesterol, and calcium it contains. 

2. Reservoir for Bile. — Bile is stored in the gall-bladder until the gall-bladder is 
full, when the sphincter of Oddi partially relaxes and the overflow trickles into the 
duodenum. Contraction of the gall-bladder is believed to be stimulated by cholecy- 
stokinin , a hormone secreted and absorbed into the blood-stream when acid chyme 
enters the duodenum. When the gall-bladder contracts, synchronous relaxation of 
the sphincter of Oddi is brought about and the contents of the gall-bladder are dis- 
charged rapidly into the duodenum. On the other hand, when certain foods are 
ingested, notably fats and egg-yolk, their physical presence in the duodenum evokes 
relaxation of the sphincter of Oddi and strong contractions of the gall-bladder. Loss 
of the gall-bladder is compensated for by dilatation of the extrahepatic ductal system. 
This serves its purpose sufficiefitly well to provoke no symptoms. 

3* Changing the Reactihn of the Bile. — The bile excreted by the liver is 
alkaline (pH 8*2), whereas that in the gall-bladder is acid (pH 7*0 to 7*6). This 
change is brought about by the selective absorption of salts by the epithelium. 

4. Cholesterol excretion by the gall-bladder has not been proved, but patho- 
logical evidence of the gall-bladder epithelium choked with crystalline cholesterol 
(P* 833) is suggestive that the gall-bladder may add cholesterol to the bile. 

5. Secretion of Mucin. — About 20 ml. is secreted each twenty-four hours. 


INVESTIGATIONS 

Cholecystography is essential in the diagnosis of gall-bladder disease. 
It is not used in acute cholecystitis, and it is valueless if the patient is jaun- 

1 So universally is the term * ampulla of Vater * employed to indicate the region of the stoma 
the common bile duct and the duct of Willing that it would be confusing to disturb this 
< onvenient designation. 


8teroOddt, 1845-1906. Surgeon and Anatomist, Rome. . . . . 

‘ t an * Wirsung , Prosector at Padua, teas murdered when entering his house at night in loeo. 

r*?! v *ter, 1684-1761. Professor of Anatomy and Botany, Wittenberg. 

han Alexander Sterling, Contemporary / Senior Attending Surgeon, Albert Einstein Medical Center, Philadelphia. 
1 wrick Bates Lund, 1865-1950. Surgeon, Boston City Hospital, Boston, Mass, u.s>.A. 
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diced with a plasma bilirubin level of over 3 mg. per cent., for the poorl 
functioning hepatic cells are unable to excrete the medium in sufficient cor 
centration to permit shadows to be cast on the radiographic films. Cholecysti 
graphy is also contraindicated when the renal function is impaired. 

Oral cholecystography (Graham-Cole test) remains the most satis 
factory method of visualising the gall-bladder (figs. 1053, 1054, and 1055): 




Fig. 1055. — Non-opaque 
stones in the gall-bladder ren- 
dered visible by the medium 
during cholecystography. 


Telepaque (Bayer Products Ltd.) is the contrast medium employed most com- 
monly in the British Commonwealth and North America, but Biloptin and Solu- 
biloptin (Schering (Germany)) and Orabilix (France) are also used. On the evening 
before the radiological examination, the patient partakes of a light supper of non- 
fatty food between 9 and 10 p.m. After this the patient swallows the six uncrushed 
tablets, one at a time, and drinks water in moderation until bed-time. On the fol- 
lowing morning nothing to eat or drink is allowed until the radiological examination 
has been made. After two or three films have been exposed, the patient is given a 
meal of eggs and bacon, bread and butter, and some cream in tea or coffee. Alter- 
natively ‘ Prosparol a 50 per cent, emulsion of arachis oil in a dose of two to four 
tablespoonfuls is equally effective in stimulating gall-bladder contraction. One 
hour later another film is taken, in order to ascertain if the gall-bladder contracts 
after this fatty stimulus. By giving Biloptin in the evening and Solubiloptin on 
the next morning, followed three hours later by radiography, it is hoped to visualise 

the bile ducts as well as the gall-bladder. 

Intravenous cholangiography (Bili- 
grafin 1 ) permits radiological visualisation of the 
intra- and extrahepatic bile ducts (fig. 1056). 

The contents of the ampoule (20 ml.) must be 
injected very slowly, taking at least three minutes. 
Biligrafin appears in the bile in a few minutes, 
achieving a concentration 30 to 100 times that of 
the blood, thus permitting radiological visualisation 
of the bile passages: here lies its peculiar and 
inestimable value. For the gall-bladder, it is 
inferior to oral cholecystography; nevertheless, it 
is indicated for that purpose when the patient is 
liable to vomit, or when absorption from the 
alimentary tract is impaired by diarrhoea. Intra- 
venous cholecystography possesses another cl< ar 
advantage when early confirmation or exclusion of 
acute gall-bladder disease is required urgently lor 
purposes of differential diagnosis. 



Fig. 1056. — Stones in the 
common bile duct visualised after 
intravenous cholangiography. 
Note the opaque medium in the 
duodenum (D), revealing that bile 
is entering the duodenum freely. 
(Dr. Af. Israel skt\ Leamington Spa.) 


1 Iodipamide, known in the U.S.A. as cholografin. 

Evarts Ambrose Graham , 1883-1957. Professor of Surgery, Washington University , St. Louis, Missouri , U.l 4* 
Warren Henry Cole , Contemporary. Emeritus Professor of Surgery, University of Illinois , Chicago , U.S.A . 


THE GALL-BLADDER AND BILE DUCTS 821 

Safety Precautions .— It has given rise to severe reactions, the leading symptoms of 
which are feeble or imperceptible pulse, stertorous respirations, cyanosis, and perhaps 
incontinence of urine. A test dose is usually given first, from a supplementary small 
ampoule which is supplied with each package by the manufacturers. The contents 
of this are injected into a vein the day before (or, in urgent cases, an hour before) the 
examination, in order to ascertain if any reaction is likely to occur. The treatment 
of a reaction is to administer nikethamide, antihistamine drugs, and oxygen. 

The best method of visualising the bile ducts is to give an oral contrast 
medium in the evening, followed by an intravenous contrast medium in the 
morning, and to employ tomography 1 as a routine. This allows demon- 
stration of the ducts free from overlying gas shadows 
(Carstairs). 

Per-operative Cholangiography. — A cassette tunnel is 
placed beneath the patient (fig. 1071) at a level that will include 
the entire biliary tract. The cystic duct is opeiied and a 
polythene or ureteric catheter is passed through into tjie common 
bile duct for 3 cm. (A baby’s umbilical catheter is mjbst suitable 
for this purpose.) A ligature tied round the cystjb duct and 
catheter prevents leakage. The catheter is filled vHth normal 
saline prior to insertion (bile should be aspirated aftef insertion), 
so that there are no air bubbles present which would have a 
similar X-ray appearance to a radiolucent gall-stone. Instru- 
ments and packs which might obscure the radiograph are 
removed, and then two injections are given of 5 mL of 30 per 
cent. Hypaque or Urografin (sodium diatrizoate or diatrizoate 
salts). An X-ray exposure follows each 5 ml. ; respiration being 
interrupted to obviate any movement which would blur the picture. A normal 
cholangiograph (fig. 1058) is sufficient evidence that exploration of the common bile 
duct is unnecessary. When the medium fails to pass into the duodenum, and 
especially if the ducts concerned are dilated or if a filling defect is visualised (fig. 1058), 
choledochotomy and exploration of the interior of the common bile duct is the first 



Fig. 1058. — Typical per-operation cholangiographs. From left to right : (I) Normal cholangio- 
graph. (II) Spasm of the sphincter of Oddi. Dilatation of the common bile duct. No medium 
enters the duodenum. (Ill) Showing filling defect due to a calculus at the lower end of the 
common bile duct (inset, the calculus, actual size). . , , 

C.B.D. = common bile duct ; W. = duct of Wirsung ; D. — medium in the duodenum. 

consideration. In about 20 per cent, of cases the medium flows along the duct of 
Wirsung. This is usually physiological and not pathological. 

Per-operative Confirmatory Cholangiography. — Surgeons who rely upon 
purely clinical indications for choledochotomy to look for stones (p. 835), may perform 


1 Tomography =a*method of placing one given plane into sharp focus while blurring others. 

Lindsay Steven Carstairs , Contemporary . Radiologist , Royal Northern Hospital , London • 



Fig. 1057. — Pcr- 
operation cholangio- 
graphy. Method of 
introducing the 
medium. 
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a cholangiogram via a catheter or the T-drainage tube (p. 839), before closing the 
r abdomen to make sure that all stones have been removed, and that there is no obstruc- 
tion to the flow of bile into the duodenum. 

Post-operative Cholangiography is performed some ten to fourteen days after 
choledochotomy via the T-tube. The absence of stones and a normal flow of bile into 
the duodenum indicates that the T-tube can be removed (p. 839). 

Transhepatic cholangiography is described on p. 845. 

CONGENITAL ABNORMALITIES OF THE GALL-BLADDER AND BILE DUCTS 

A congenital anomaly of the biliary tract is found in 10 per cent, of necropsies. 
Absence of the Gall-bladder. — Occasionally the gall-bladder is absent in man. 
Stones have been found in the common bile duct in nearly 50 per cent, of cases. 

The Phrygian cap (flg. 1059(a)) is the commonest abnormality of the gall-bladder. 
It is present in 2 to 6 per cent, of cholecystographies, and unless the abnormality is 
known, it will be mistaken for a pathological deformity of the organ. The probable 



Fig. 1059. — Some anatomical anomalies of the gall-bladder and bile passages. 


cause is failure of the caudal portion of the embryological diverticulum to become 
tubular. Gall-stones are more frequent than in normally formed gall-bladders. 

Floating Gall-bladder. — Normally between one-quarter to one-third of the 
circumference of the gall-bladder lies in a shallow bed on the under-surface of the 
liver. Occasionally the gall-bladder has a mesentery, which simplifies cholecystec- 
tomy, but renders the organ liable to undergo torsion (p. 825). 

Double Gall-bladder. — On rare occasions, due to bifurcation of the cystic bud, 
the gall-bladder is double. One of the twins may be intrahepatic (fig. 1059 (ft)). Most 
cases have been diagnosed at operation. Cholecystography often fails to be diagnostic, 
because the shadows of the two gall-bladders are superimposed. Since both the gall- 
bladders are diseased, double cholecystectomy should be performed. 

Absence of the Cystic Duct. — The gall-bladder opens directly into the common 
bile duct (fig. 1059(c)). Injury of the common duct is particularly liable to occur when 
cholecystectomy is performed in a patient with this abnormality. The only way of 
avoiding the accident is to divide the neck of the gall-bladder and accurately to close 
the opening in the common duct with sutures. 

Abnormally Long Cystic Duct. — Sometimes the cystic duct opens into the 
common duct near the pancreas (fig. 1059(d)). A particular misfortune of this type 
of abnormality is that a portion of the cystic duct may be left behind during chole- 
cystectomy, and as a consequence symptoms return, or are unrelieved. 

An accessory cholecystohepatic duct may open into the gall-bladder (fig. 
1059(e)) and cause leakage after cholecystectomy (p. 841). In the very rare anomalv 
where the right hepatic duct terminates in the gall-bladder, cholecystostomy or partial 
cholecystectomy should be performed, so as to preserve the anomalous duct and main- 
tain a free exit for its contents along the anatomical channels. 


The Phrygian cap refers to hats worn by peoples of Phrygia, an ancient country of As i 
Minor. The cap was rather like a liberty cap of the French Revolution. 
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CONGENITAL ATRESIA OF THE BILE DUCTS 

JEtiology. — The probable explanation of many of the varieties is that recanalisa-* 
tion fails to occur in fcetal life (p. 818). 

Pathology. — One of the anomalies shown in fig. 1060 is present. The extrahep- 
atic bile ducts may have no lumen, or a tiny lumen blocked with epithelial debris, and 



(a) 10%. (b) 5%. (c) 11%. : (d) + ( e ) 74%. 

Fig. 1060. — Types of congenital obstruction of the bile ducts. 

I 

perhaps biliary sand. In (c), a few have lumina caknected with scattered bile-filled 
cysts. 0; 

At necropsy the liver, which is greatly enlarged frnd stained dark green, exhibits 
varying degrees of biliary cirrhosis proportional to the time the patient has survived. 
It is a surprising fact that a few infants possessing extrahepatic ducts with no lumina 
whatever have lived to be eight to ten months old. 

Clinical Features. — Sometimes a slight icteric tinge is present at birth; more 
usually jaundice appears within two or three days thereof; occasionally it is delayed 
for up to several weeks. Unless the atresia can be remedied the jaundice becomes 
deeper and deeper; the urine is bile-laden and dark brown. The first meconium is 
often normal, i.e. greenish-black in colour; it is said to be formed during the fourth 
month of fcetal life. Thereafter the stools are white or clay-coloured ; after two weeks 
they may become faintly yellow, as in cases of profound jaundice a small amount of bile 
pigments is excreted by the intestines. Gradually the liver enlarges, and on palpation 
feels unduly hard. Nutrition is fairly well maintained, especially if the baby is given 
feeds containing but little fat. Unrelieved, death usually results in three to six 
months. 

Differential Diagnosis. — The condition has been confused with (a) erythroblas- 
tosis foetalis, which can be eliminated by an examination of the blood; (b) congenital 
spherocytosis, which can also be eliminated by appropriate tests (p. 781); (c) 
jaundice of haemolytic sepsis; (d) congenital syphilis; (e) homologous serum 
hepatitis (serum jaundice), which can occur in patients who have had blood-trans- 
fusion or plasma infusion, and (/) neonatal hepatitis. The last, which is now more 
recognised, is the most diagnostically difficult to differentiate from atresia. In neo- 
natal hepatitis the baby is likely to be more ill than is the case in atresia; also the stools 
are not without pigment. Liver-function tests need to be supported by the findings 
of a liver biopsy. 

Treatment. — Pre-operative measures include the correction of dehydration, 
if present, and one or two small blood-transfusions. Vitamin K* is always necessary 
to combat prothrombin deficiency in patients with obstructive jaundice. A tetra- 
cycline should be administered before and after operation. 

Operation.— The anaesthetic of choice is open ether. As in all cases of obstructive 
jaundice, the use of muscle relaxants must be forbidden. A midline incision affords 
adequate exposure, thou gh the enlarged liver impedes dissection of the minute 
ducts. 

Operative cholangiography can be employed to ascertain the site of the stricture 
when this is not apparent. In (a) and (&), even when the ducts appear to be nbrous 
cords, it is always well worth while ascertaining whether a tiny lumen is present in tne 
main duct. After introducing a needle into the gall-bladder, or a duct, syringing 
sometimes has proved successful in freeing obstructed ducts of inspissated material. 
With this exception, the operative measure should be as follows: 
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Gall-bladder present. Cystic duct 
communicates with main ducts. 
Atresia lower end of common bile duct. 

Cholecystojejunostomy 4- jejuno- 
jejunostomy (fig. 1109). 

Gall-bladder functionless or absent. 
Atresia lower end of common bile duct. 

Choledochoduodenostomy (fig. 

1082). 

Common hepatic duct alone present, 
and contains bile. 

Hepaticodochojejunostomy + 
jejunojejunostomy. 


In suitable cases the first of the procedures listed would appear to be ideal. Unfor- 
tunately late stenosis of the cystic duct often mars the final outcome. It should there- 
fore be performed only when the cystic duct is greatly distended. 

When the atresia belongs to types (c) and (e), it is conceded generally that the 
case is hopeless. Sterling has had one success in a case of type (c) by inserting 
silver tubes into the liver substance through the hilum, and after mobilising the 
gall-bladder anastomosing the open fundus to the liver around these tubes. Tubes 
were also inserted into the right lobe and brought out through the abdominal 
wall. 

Congenital choledochus cyst is due to a specific weakness 
in a part, or the whole, of the wall of the common bile duct, and 
is classified accordingly as cystic dilatation, diverticulum, and 
choledochocele. Contrary to expectation, only occasionally does 
the distension involve the cystic and hepatic ducts and the gall- 
bladder is never distended, viz. : > 

This is a rare condition affecting females four times as commonly 
as males, Japanese being more prone to the condition than other 
races. Unlike congenital atresia of the bile ducts, the symptoms 
and signs seldom become manifest before the age of six months (in 
only 50 per cent, of cases do symptoms appear before the age of twenty years). 
A choledochus cyst may contain as much as 1 to 2 litres. The cyst wall shows 
inflammatory changes and an absence of lining epithelium. 

Clinical Features. — There are attacks of jaundice of the obstructive type. 
Between the attacks the patient’s colour is normal and the general health good. 
Usually the attacks are accompanied by upper abdominal pain and pyrexia due to 
infection. In 90 per cent, of cases a swelling is detected in the upper abdomen. 
Untreated, the condition ultimately proves fatal, due to ascending cholangitis, biliary 
cirrhosis, or diffuse peritonitis following rupture of the cyst. 

Treatment. — For cystic dilatation, choledochocystojejunostomy, and for diver- 
ticulum and choledochocele excision of the cyst, is recommended. 

Abberrations in the Arterial Supply of the Gall-bladder.— 

The cystic artery is a branch of the right hepatic artery. Usually the cystic 
artery is given off behind the co mm on hepatic duct, and then runs along the 
cystic duct to the gall-bladder (fig. 1061 A). Occasionally there is an acces- 
sory cystic artery that arises from the gastro-duodenal artery (fig. 1061 B). 
In some instances (25 out of 161 cases, Flint) the right hepatic artery 
and/or the cystic artery cross in front of the common bile duct and the cystic 
duct (fig. 1061 C), in which case the right hepatic artery is in an extremely 
vulnerable position. Should it be ligated, necrosis of much of the right lobe 
of the liver is likely to ensue. The right hepatic artery in its anterior position 
may compress the common bile duct. The most dangerous anomaly of al' 
is when the main trunk of the hepatic artery takes a tortuous course in from 
of the origin of the cystic duct (fig. 1061 D). There is a high incidence c r 
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Fig. 1061.— A, Usual arrangement of the arterial supply to the gall-bladder; B C and D 
variants. 1. Hepatic artery. 2. Cystic artery. 3. Gastro-duodenal artery. 4. Portal vein. ’ 

fatal infarction in accidental ligation of the common hepatic artery, but chances 
of recovery in this and right hepatic ligation arejmproved by giving penicillin 
and streptomycin. 

INJURIES ! 

1. Traumatic rupture of the gall-bladder or t|ie bile passages is a rare injury, 
usually the result of a run-over accident. The physiol signs are identical with those of 
rupture of the small intestine, with one notable addition — unmistakable jaundice, 
which appears within two or three hours of the accident in 65 per cent, of cases. 
When the abdomen is opened, bile is found within the peritoneal cavity. 

Treatment of the various lesions is depicted in fig. 1062, but when there is a 
small hole in the gall-bladder (such as can occur from a penetrating wound), suture of 
the rent with drainage of the peritoneal cavity is indicated. 

2. Injuries of the Bile Ducts incurred during Operation (p. 841). 




Cholecystectomy 


ctomy'L^^B 

y 


. End-to-end anastomosis withT-tube drainage 
!“*■ lower segment 

End-to-end suture T-tube above or below 
or 

double ligation and cholecystojejunostomy 
(Roux-en-Y typo) 


Fig. 1062. — Methods of treating early complete 
tears of the biliary tract. 

TORSION OF THE GALL-BLADDER 

Torsion can occur in those rare instances where the gall-bladder has a comparatively 
long mesentery — the so-called ‘ floating 9 gall-bladder. Usually the patient is a 
female over sixty years of age. There is a sudden agonising pain, with vomiting and 
shock. If the gall-bladder becomes gangrenous or ruptures, the pain passes off 
instantaneously, but signs of diffuse peritonitis soon follow. Cholecystectomy is the 
treatment. 

GALL-STONES (Cholelithiasis) 

Gall-stones vary in composition. Sometimes they consist entirely of 
cholesterol, or of calcium bilirubinate. More often they are composed of 
alternating layers of cholesterol and calcium bilirubinate, or cholesterol and 
calcium carbonate and phosphate. Protein is another constituent. 

^Etiology. — Certain faetors are likely to be responsible for the formation 
of gall-stones. These are: (x) Metabolic; (2) Infective; (3) Bile stasis. 

, ( 1 ) The metabolic factors are concerned with the solubility of cholesterol in bile salts, 
rhe normal ratio of bile salts to cholesterol is 25:1, and the critical level for precip- 
itation of cholesterol is 13:1. The concentration of bile-salt may s be x diminished by 
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dietary factors such as feeding sucrose and avitaminosis A. Gall-bladder infection 
causes a local fall through bile-salt reabsorption. As regards cholesterol, a high 
biliary level rarely occurs (only experimentally by massive cholesterol feeding and 
injection). A high serum cholesterol level (hypercholesteremia) is not such a sig- 
nificant factor as was formerly believed. 

Bile pigment stones commoqj^bllow the excessive hcemolysis that occurs in types 
of hemolytic anemia, e.g. acholuric jaundice and malaria. 

(2) Infection . — Organisms are frequently found in gall-stones (streptococci, con- 
forms, typhoid, actinomyces), and have long been blamed as tH? cause. They reach 
the gall-bladder via the blood-stream, from a focus of infection elsewhere (tonsils, bowel, 
dental tartar, and caries) or from the bowel via the lymphatics, and cause an exudation 
from, and an exfoliation of, the mucosal cells to act as a nidus on which the stone forms. 
There is some truth in Moynihan’s aphorism that ‘ a gall-stone is a tombstone erected 
to the memory of the organism within it \ Infestation with a round worm (Ascaris) 
is a cause of stones being formed around ova in the common bile duct. 

(3) Bile Stasis . — Without some kind of stasis, stones would not grow to the sizes 

S monly found. They would be voided while still in a particulate or gravel form, 
is is usual during pregnancy and this, rather than hypercholesteremia, may 
ain the increased incidence of stones in multipara. Also in the gall-bladder, 
the incoming bile tends to form layers owing to differences 
in specific gravity. At the interface between layers, the 
solubility of cholesterol is disturbed. 

Stone Growth . — Stones begin to form as minute amor- 
phous spheres (microspheroliths), which aggregate to form 
larger spheres. With cholesterol there is a gradual change 
in the stone from an amorphous to a radiating crystalline 
form. 

Types of Gall-stone. 

Fig. 1063.— Solitary ( 1 ) A cholesterol stone is usually solitary (the 

bkddcr'cacmTsizef 11 ' cholesterol ‘ solitaire ’). It is oval or rounded in shape, 
up to 1-25 cm. in diameter, or larger (fig. 1063). It 
is light in weight as well as in colour. In its absolutely pure state it is very 
pale yellow in colour and, like tallow, it is feebly translucent. More often 
bile pigments are deposited within it. On section its crystalline 

interior will be found to radiate > 

Cholesterol stones, which make up some 6 per cent, of all gall- 
stones, are believed to be formed primarily in aseptic static bile 
(in a * stasis ’ gall-bladder). They tend to reside in Hartmann’s pouch. A 
brood of mixed (secondary or inflammatory) gall-stones (see below) may 
be formed later, or a mixed covering of pigment and 
cholesterol may form around the primary cholesterol 

stone, viz. ► 

This is known as a combination stone. 

(2) Pigment stones (calcium bilirubinate) comprise 
about 12 per cent, of the total. Black in colour, sometimes with an iridescent 
lustre, they are frequently found in the common bile duct, and tend to be the 
commonest type of gall-stone in Koreans and in the agricultural population 
of Japan. They range in shape and size from irregular, mulberry or coral- 
like concretions of about 5 mm. down to sludge particles. Often they are 
simply soft putty-like masses. On section all pigment stones seem to be 

amorphous > 0 

(3) * Mixed * stones constitute the majority (80 per cent.) of gall-stonef 

Lord Moynihan, 1865^-1930. Surgeon, General Infirmary, Leeds. 
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found at operation. Nearly always multiple, by mutual pressure or by 
friction one against the other, they become faceted. Dozens or hundreds 
of such stones are often present, frequently the gall-bladder being 

packed to capacity. On section each is found to be laminated >• 

The central nucleus may contain epithelial debris and bacteria, 
which suggests that the cause is inflammatory. Whatever the composition 
of the central core, alternating layers of cholesterol and calcium carbonate 
and/or calcium bilirubinate are deposited upon it. 

Calcium Carbonate in the Gall-bladder.—* 

‘ Lime-water ’ bile is revealed in a plain radiograph 
(fig. 1064) more clearly than if the gall-bladder has 
been visualised by cholecystography. The opacity i§ 
the result of the gall-bladder becoming filled with i 
mixture of calcium carbonate and calcium phosphat<| 
usually the consistency of toothpaste. The condition 
always arises in conjunction with chronic infected 
cholecystitis and cystic duct obstruction, but organ- 
isms are rarely grown from the emulsion. 5 

Incidence of Gall-stones. — A fat, fertile, 
flatulent female of fifty is the classical sufferer 
from gall-stones. Useful as is this clinical 
memorandum, it should be tempered with the knowledge that cholelithiasis 
occurs in both sexes, quite often at a much earlier age — even in childhood — 
and is more common in old age. Stones occur in 20 per cent, of women 
during the child-bearing period, and in 20 per cent, of men and women in old 
age. 

THE EFFECTS AND COMPLICATIONS OF GALL-STONES 



Fig. 1064. — Plain radiograph 
showing a gall-bladder filled 
with a thick emulsion of cal- 
cium salts. Gall-stones are 
present also. 



Gall-stones are usually found in the gall-bladder, but in 20 per cent, of cases 
stones will also be present in the bile ducts. Nearly always it is just one stone 
amongst many which is responsible for the patient’s suffering. The effects 
and complications can be summarised as follows: 


1. In the gall-bladder — Silent stones. 

— Flatulent Dyspepsia. 

— Gall-stone Colic. 

— Mucocele. 

( perforatiou^-peritonitis. 
gangrene. 

penetration->fistula. 
x empyema. 

— Chronic cholecystitis->acute cholecystitis. 

— Carcinoma. 


— Acute cholecystitis 


2. In the bile ducts — Obstructive jaundice. Liver failure. White bile. 

— Acute or recurrent pancreatitis. 

— Cholangitis. 

3. In the Intestine — Acute intestinal obstruction (fig. 928). 


Silent Gall-stone*. — It is possible for a calculus or calculi to be present in the 
gall-bladder and give rise to no symptoms during a long lifetime. At least 8 per 
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cent, of necropsy subjects of over fifty years of age have gall-stones in the gall-bladder 
that have not contributed to the cause of death. As io to 20 per cent, of gall-stones 
are radiopaque, they may be discovered accidentally on X-ray for another condition, 
e.g. by an X-ray to determine whether a rib is fractured. Cholecystectomy should be 
advised on account of the likelihood of complications, particularly when a chole- 
cystogram reveals a non-functioning gall-bladder, or the stones are large and obviously 
fill a gall-bladder devoid of function. A follow-up of 1 12 patients with symptomless 
gall-stones in the gall-bladder found on routine examination at the Mayo Clinic 
showed that 51 developed symptoms within a few years. 

Flatulent Dyspepsia. — Apart from gall-stone colic, stones in the gall- 
bladder typically give rise to a reflex flatulent dyspepsia. The symptoms 
include a feeling of fullness after food, belching, and heartburn — all worse 
after a large meal or one containing much fat. A cholecystogram may 
reveal a non-functioning, a poorly-functioning, or a normally-functioning 
gall-bladder, both as to its ability to concentrate the medium, and to empty. 
Patients with functioning gall-bladders always require a thorough investi- 
gation of other organs. Especially is it necessary to rule out oesophageal hiatus 
hernia (p. 715) and, as far as possible, chronic pancreatitis (p. 854), before 
cholecystectomy is performed. The dyspepsia can continue for a long time 
— perhaps for years — until one day a comparatively small stone enters the 
cystic duct (colic) or a larger one occludes the neck of the gall-bladder (muco- 
cele or acute cholecystitis). 

Gall-stone Colic. — Suddenly the patient experiences excruciating pain 
across the upper part of the abdomen. 1 The pain may shoot to the back or 
between the shoulder-blades. In severe cases it * doubles her up ’, and she 
rolls in agony on the floor. The attack, which lasts for upwards of two hours 
and is usually accompanied by vomiting and retching, often passes off 
nearly as suddenly as it came. Colic usually occurs at night, as in the hori- 
zontal position small calculi tend to congregate at the neck of the gall-bladder. 

Occasionally the acute pain lasts longer, and the patient abandons hope. Sir 
Walter Scott, after an attack lasting many hours, ‘ called his family, and bidding 
them farewell, turned his face to the wall to await death \ Nevertheless, next morn- 
ing he was up betimes and in fair spirits. 

Physical Signs. — It is impossible to examine the abdomen satisfactorily 
during an attack of colic, but soon after the attack rigidity and tender- 
ness can usually be elicited in 
the right hypochondrium. Ex- 
ceptionally palpation reveals a 
tender, enlarged gall-bladder. 

Murphy's Sign.* — If continuous 
gentle pressure is exerted over the 
right hypochondrium (fig. 1065) 
while the patient takes a deep 
breath, there is a ‘catch in the 
breath* just before the zenith of 
Fig. 1065. — Murphy’s sign (Moynihan’s method). the inspiration. 



1 The biliary apparatus is bilaterally innervated, and pain may be under the right costa' 
margin and left costal margin. In 4 per cent, of cases it is under the left costal margin alone. 

2 This sign is also named after Bernard Naunyn, 1839-1925, Professor of Medicine. 
Strasbourg, who described it in 1890, thirteen years before Murphy. 

The Mayo Clinic , Rochester , Minnesota , was founded by the Mayos — father and sons— ‘in 1889. 

Sir Water Scott , 177 1-1832. Scottish poet , and master of the romantic historical novel. 

John B. Murphy, 1887-1910. Professor of Surgery, North-western University , Chicago . 
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Jaundice follows an attack of gall-stone colic in 18 per cent, of cases, and 
mostly is due to a stone obstructing the common bile duct. 

Radiography.— Because the function of the liver is depressed, chole- 
cystography should not be undertaken for at least three or four days after an 
attack of gall-stone colic, and only then if the patient is free 
from jaundice. On the other hand, there is no objection to 
having a plain radiograph taken of the upper abdomen. In 
10 to 20 per cent, of cases gall-stones are radiopaque 
(fig. 1066). 

Treatment: 

(a) Of Gall-stone Colic. — Morphine is undesirable as 
it causes spasm of the sphincter of Oddi (p. 853). Pethi- 
dine, 2 though widely used, also causes spasm, ft is essential 
to give an antispasmodic drug (e.g. atropin ajr Phenergan 
(promethazine hydrochloride)) before or with the analgesic 
drug. In most cases heat somewhat relieves die pain, and 
in old-standing cases a brown pigmentation of the skin over the right 
hypochondrium tells of frequent hot applications. 

( b ) Subsequent Treatment. — Once a patient has had gall-stone colic, no 
question arises as to the treatment that should be recommended: it is chole- 
cystectomy, unless the patient is very old or otherwise enfeebled, when chole- 
cystostomy can be substituted. In either case it is essential to examine the 
common bile duct by all means available for the presence of additional cal- 
culi and, if such are present, to remove them (pp. 8x9, 833). 

Mucocele of Gall-bladder. — A mucocele develops as the result of obstruction of 
the neck of a sterile gall-bladder by a single stone ; the contained bile is absorbed and 
replaced by mucus secreted by the gall-bladder. The organ is thin-walled and trans- 
lucent and may contain a pint of mucus. The treatment is cholecystectomy. 

CHOLECYSTITIS 

iEdology. — Cultures from excised gall-bladders and their contents show: 

Contents. — Bacteria present in 35 per cent, of cases. Wall. — Bacteria 
present in 65 per cent, of cases. The commonest infecting organisms are 
Esch. coli ’, streptococci , Salmonella paratyphi B, and staphylococci, in that order. 

ACUTE CHOLECYSTITIS 

Acute Obstructive Cholecystitis. — If a stone impacts in Hartmann’s 
pouch or the cystic duct (fig. 1067), the gall-bladder, especially if already the 
seat of chronic cholecystitis, becomes intensely inflamed with its mucous 
membrane swollen, and the wall thickened. Occasionally gangrene occurs 
in places. The subsequent events are: 

1. When a certain degree of distension of the gall-bladder has been 


‘Pethidine is known in Canada as demerol, and in the U.S.A. as demerol hydrochloride. 
Should the patient be taking a mono-amine oxidase-inhibitor drug for depression, pethidine 
is contraindicated as collapse can occur from a severe fall of blood pressure. Morphine 
must be also used with great care. 



Fig. 1066.— 
Plain radiograph 
showing stones in 
the gall-bladder 
and one in the 
cystic duct. 
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reached, the mucous membrane tends to be lifted away from the sides of the 
stone and as a consequence the stone may slip back into the body of the gall- 
bladder, viz. — — > 

and any mucoid (from a mucocele — see above) or muco-purulent 
contents of the gall-bladder escape by way of the cystic duct. 

2. Less frequently the impaction persists and an empyema (or 
pyocele) of the gall-bladder results (p. 832). 

3. On rare occasions the distended, inflamed gall-bladder 
perforates. Doubtless the infrequency of perforation is 
due to the thickened walls of an organ that has long been 
the seat of chronic cholecystitis. 

Perforation of the Gall-bladder. — The site of perforation is 
either at the fundus, which is farthest away from the blood-supply, 
or, less commonly, at the neck from pressure necrosis of an im- 
pacted calculus. The sequelae are: 

(a) Local Abscess. — On account of the present, and probably 
past, attacks of cholecystitis, there are adhesions between the 
gall-bladder, the greater omentum, and the parietal peritoneum. 
Consequently, when an infected, obstructed gall-bladder per- 
forates the usual outcome is a local abscess. 

(£) Perforation into the general peritoneal cavity is un- 
common, and the patient is usually a man. Diffuse peritonitis 
supervenes readily and rapidly, and the mortality is about 50 per 
cent. (Ellis). This catastrophe occurs in only 0*5 per cent, 
of cases undergoing conservative treatment for acute cholecystitis. 

Internal Fistulas of the Gall-bladder are discussed on 
p. 841. 

Acute non-obstructive cholecystitis is less frequent than the obstructive 
variety. All grades of acute inflammation, from catarrhal to gangrenous cholecystitis, 
occur. In fulminating cases Cl. welchii may be implicated. Typhoid and para- 
typhoid cholecystitis can occur. Perforation is exceptional, save in acute typhoid 
cholecystitis. 

Clinical Features of Acute Cholecystitis. — The onset is sudden, and pain 
— agonising in the obstructive variety, more gradual in the non-obstructive — 
is located mainly in the right hypochondrium. Severe nausea and vomiting 
are features in the early stages. Pyrexia, sometimes to ioi° F. (38° C.) or 
more, is usual; occasionally fulminating cases are ushered in by rigors. 

On examination tenderness and rigidity are found in the right hypochon- 
drium. If the patient can be persuaded to relax, a mass consisting of the 
inflamed gall-bladder with adherent greater omentum attached may be felt, 
particularly in obstructive cases. In mucocele of the gall-bladder pyrexia 
is absent and a piriform swelling can be palpated in the right hypochondrium. 

Differential Diagnosis . — The differential diagnosis between high retrocaecal acute 
appendicitis and acute cholecystitis and a leaking duodenal ulcer is often difficult, 
and when there is doubt, conservative treatment (see below) is not advised. Acute 
pancreatitis must be excluded by all means possible (p. 849). It is also necessary to 
eliminate acute pyelonephritis, and other infections of the right kidney. In relevant 
cases an electrocardiograph should be taken to differentiate acute cholecystitis from 
coronary thrombosis. 

Boas’s sign, if positive, is sometimes most helpful in distinguishing acute chole- 
cystitis from other conditions. There is an area of hyperesthesia between the ninth 
and the eleventh ribs posteriorly on the right side. 

Harold Ellis , Contemporary. Professor of Surgery , Westminster Hospital , London. 

William Henry Welch, 1860-1934. Professor of Pathology at the Johns Hopkins University , Baltimore , U.S.A. 
Inner Boas, 1868-1938. Gastroenterologist , Berlin . 



Fig. 1067. — The 
sites of impaction 
of a gall-stone in 
acute obstructive 
cholecystitis : (a) In 
Hart Tiann’s pouch. 
(6) In the cystic 
duct. 
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Radiography. — A plain radiograph in an adult is usually negative. In 
children the calculi are usually opaque (Forshall). The rare presence of gas 1 
in the gall-bladder is due to infection with Cl. welchii and operation should 
be performed without delay. Oral cholecystography is usually carried out 
when the acute phase is subsiding. A non-filling gall-bladder supports the 
diagnosis of cholelithiasis. 

Treatment: 

(a) Conservative Treatment followed by Cholecystectomy. — Experi- 
ence shows that in more than 90 per cent, of cases the symptoms of acute 
cholecystitis subside with conservative measures. Non-operative treatment 
is based upon four principles: 

1. Rest to the inflamed gall-bladder and the biliary and pancreatic systems 
by gastric aspiration for three to five day$. Nothing is given by mouth. 
Fluid and electrolyte balance are maintained by continuous intravenous 
dextrose-saline solution, with the usual precautions (p. 90). 

2. Sedation . — The recommendations are given on p. 852. 

3. An anticholinergic drug is given to reduce gastric and pancreatic secre- 
tion, and therefore loss of electrolytes by aspiration, and to relax the sphincter 
of Oddi. Propantheline is probably the most satisfactory for this purpose. 

4. Antibiotics of the tetracycline group reach the interior of the gall- 
bladder via the blood-stream even in the presence of occlusion of the cystic 
duct. In the initial stages doses of 1 to 15 G. b.d. are given in the intra- 
venous infusion, though this method is liable to precipitate thrombo- 
phlebitis (drip-arm). Later these drugs may be given intramuscularly, but 
oral administration should be commenced as soon as the patient is permitted 
to take fluids by mouth. 

5. Subsequent Management . — When the temperature, pulse, and other 
physical signs show that the inflammation is subsiding (usually by the third 
day), after the bowels have been emptied, e.g. by a suppository, the gastric 
aspiration tube is removed, and, commencing with flavoured dextrose drinks, 
fat-free clear fluids are given for one day, and a soft fat-free diet on the next. 
A full fat-free diet is then given, and the patient encouraged to walk. No 
fats should be given during convalescence. Eight to ten weeks after the 
acute symptoms have subsided cholecystectomy is carried out. 

Conservative treatment is not advised (a) when there is uncertainty 
about the diagnosis, e.g. when early high retrocaecal appendicitis or a leaking 
duodenal ulcer cannot be excluded, (b) in typhoidal cholecystitis, because of 
the frequency of perforation in these cases. 

Conservative treatment must be abandoned: If the pain and tender- 
ness spreads across the abdomen and the pulse-rate rises, cholecystectomy 
should be undertaken forthwith. In the very ill and the elderly patient it 


1 The causes of air (or gas) in the bile ducts or the gall-bladder are: (i) following operative 
choledocho-duodenostomy (p. 840), (ii) following cholecyst-duodenostomy, or a stone per- 
forating into the duodenum (p. 841), and (iii) rarely, the presence of gas-forming organisms. 

Itabslla Forshall , Contemporary. Formerly Senior Paediatric Surgeon * Royal Liverpool Children's Hospital 
Liverpool. 
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may be advisable to limit the operation to cholecystostomy 1 — a dependable 
safe operative procedure (p. 835). 

When a gall-bladder perforates into the general peritoneal cavity, urgcn 
drainage of the peritoneal cavity and the gall-bladder is imperative; aftc* 
such measures, performed promptly, 60 per cent, of the patients recover 
When operation is delayed the mortality approaches 100 per cent. 

(6) Routine Early Operation. — Some surgeons advocate urgent operation as 
routine measure in cases of acute cholecystitis. Provided the operation is under 
taken within forty-eight hours of the onset of the attack and excellent operating 
facilities are available, good results are obtained, but no better than those that accrue 
from the delayed method described above, which is associated with fewer operative 
injuries to the main ducts. 

It is not proposed here to enter into a controversy on the merits and demerits of 
early and delayed operation for acute cholecystitis, but to state categorically that the 
most dangerous period for operation is between the seventh and fourteenth days of the 
attack. Should operation become imperative during this period, when the ducts are 
often obscured by oedema and immature fibrous tissue and the liver function is at a 
low ebb, it is prudent to perform a simple cholecystostomy (p. 835) rather than a 
difficult cholecystectomy. 

Empyema of the Gall-bladder. — This is a curious condition in which 
an inflamed, obstructed gall-bladder becomes filled with creamy * pus \ This 
‘ pus * is really a cream of calcium carbonate, cholesterol crystals, and epithe- 
lial cells, and is usually sterile on culture. The treatment is cholecystectomy. 

Chronic Cholecystitis. — The gall-bladder wall is thickened, with loss of 
the normal mucous membrane pattern. Stones may or may not be present. 
Many of these gall-bladders are examples of the cholccystoses (below). The 
patients may present with biliary dyspepsia and be diagnosed by cholecysto- 
graphy, or they develop acute cholecystitis. 

Typhoid Gall-bladder . — Typhoid carriers * harbour * living Salmonella typhi 2 in 
their gall-bladders and their gall-stones. The organisms are discharged into the 
alimentary tract from time to time, and are present in the faeces. Cholecystectomy 
in such cases may rid the patient of the infection, and the community of a potential 
danger. The patient must be ‘ barrier nursed ’, and given a course of ampicillin. In 
conjunction with the Public Health Authorities, the patient is kept in an isolation 
hospital until it has been proved over a sufficiently long period that the faeces are 
Salmonella typhi free. 


THE CHOLECYSTOSES 

(Cholestcrosis, Polyposis, Adenomyomatosis, Cholecystitis Glandularis 

Proliferans) 

This is a not uncommon group of conditions affecting the gall-bladder in 
which there are chronic inflammatory changes with hyperplasia of all the 
tissue elements. Endocrine, metabolic, and dyskinetic factors (p. 843) have 
been suggested as the cause of the hyperplasia. Malignant change does not 
occur. 


1 Elective cholecystectomy is still indicated in due course, in suitable, patients. Cholt - 
cystostomy may relieve all symptoms, but some patients continue to suffer, and they may ha\ c 
an intermittent mucopurulent discharge from the drainage wound. 

* 4 Typhoid Mary *, a cook-general who passed Salmonella typhi in her faeces and urine, 
responsible for nearly a score of epidemics of typhoid in and around New York City. 

Daniil Elmer Salmon , 1860-1914. American Pathologist . 
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Cholesterosis (syn. Strawberry Gall-bladder).— In the fresh state the 
mterior of the gall-bladder looks something like a strawberry; the yellow 
specks (submucous aggregations of cholesterol crystals and cholesterol esters) 
correspond to the seeds (fig. 1068). The 
presence of macrophages stuffed with | 
the esters (foam cells) indicates that the 
condition is inflammatory in nature and 
not, as previously thought, an expression 
of hypercholesteremia and cholesterol 
excretion. Cholesterosis per se is symp- 
tomless, and cannot be diagnosed by 
cholecystography. Symptoms, if any, are 
generally due to associated gall-stones, 
cholecystitis, or incompetence of the 
pyloric sphincter. Cholesterosis is often 
accompanied by one or more cholesterol 
stones, supposedly derived from the de- 
posits in the mucous membrane. 





Fig. 1068. — Strawberry gall-bladder. 


F m • Cholesterol Polyposis of the Gall- 

(D. oak, and, F.R.C.S., Hereford., bladder (fig . I0 6 9 )- Cholecystography 

shows negative shadows in a functioning gall- 
bladder. The shadows, which are adjacent to the wall of the gall-bladder, remain 
constant in position and in relation to one another in all films of the series. 
Histologically, cholesterol polyposis is similar to the cholesterol-laden projections of 
the strawberry gall-bladder, but the lesions are much less numerous and are relatively 
gigantic. The treatment is cholecystectomy. 

Cholecystitis glandularis proliferans (polyp, . — . 

adenomyomatosis, and intramural diverticulosis). Fig. X 

1070 summarises the varieties of this condition. A \ 

polyp of the mucous membrane is fleshy and granulo- / / f (&VV 

matous. All layers of the gall-bladder wall may be / / ulfc 

thickened, but sometimes an incomplete septum forms L / U \ \ 

which separates the hyperplastic from the normal. II 11 

Intraparietal * mixed * calculi may be present which can W\ L^J 

be complicated by an intramural and, later, an extra- VA 
mural abscess. Diverticulosis of the gall-bladder is VA / / ^ 

usually manifest as black pigment stones impacted in / 

the out-pouchings of the normal lacunae of Luschka. \\ 
diverticulosis of the gall-bladder may be demonstrated XA f / 

by cholecystography, especially after the gall-bladder \\ I / 

contracts after a fatty meal. The treatment is chole- \\ / 

cystectomy. \||/ 

CHOLECYSTECTOMY AND CHOLECYSTOSTOMY p IG , 1070.— Types of chole- 

1. Preparation for Cholangiography (p. (pol^us^uamuraror'divw- 
821). — Provision is made for per-operative cholan- ticular stones, and fistula). 

S.P.S.— 53 


A SHORT PRACTICE OF SURGERY 


giography by placing the patient on an operating table equipped with n 
radiolucent top, so that X-ray exposures may be made without disturbance 

(fig. 1071). If the table is not sc 
equipped, a cassette holder and film it. 
placed beneath the patient at the appro- 

(C^V I priate level. Some tables are designed 

I [■ - - 1 1 for the use of an X-ray image-intensifiei 

1 II and television control so that the surgeon 

has an instant view of the cholangiograiri 
y \ ■ (fig. 1072). 

Routine cholangiography is preferable 

^aphyTs^a^adioiucent abfiST t0 ha P hazard periodic attempts. It 

may be omitted in acute cholecystitis, 
when ductal stones are obviously present, or when the gall-bladder is filled 
with one or two large calculi and there are no clinical indications for choledo- 
chotomy (see below). , , 

2. Laparotomy. — A right para- LA 

median incision is satisfactory in most 

cases. It has the advantage of exten- (> V ~) 1 

sibility and is specially useful in those I 

cases with a narrow subcostal angle. 1 J 'N 

In stout patients, with a wide subcostal J 

angle, a Kocher’s incision may be ~f~ 

used (fig. 1073). After the peritoneum ( r ~ 

has been opened, the gall-bladder is J 

inspected and palpated. Fig . I072 .— Cholan- V * 

. . „ - . . . . - giography using image 

N.B . — It is essential before commencing a jntensificr and televi- 

standard cholecystectomy to examine the s ion screen. 

other abdominal organs. By so doing the 

writer has discovered an early carcinoma of the stomach, and on two occasions one in 
the colon. Naturally resection of the growth takes precedence to cholecystectomy, 
although in favourable cases this may also be possible. 

3. Cholecystectomy. — The area is now isolated with packs. If the gall-bladder 
is greatly distended, it is aspirated through the fundus by means of a trochar and 

cannula attached to a suction apparatus. The 
1 aa I \ J fundus is then grasped with sponge-holding 

W \ \J forceps, thereby sealing the puncture. These 

J ; I J / forceps, and another pair applied to the neck of 

/ • \ J ( the gall-bladder, serve as excellent tractors. 

(«) \^/ \ (b) ( v y\ Rotation of the liver by a hand passed between 

1 x the diaphragm and the upper surface, aided by 

Fig. 1073.— Incisions suitable for traction on the gall-bladder, is often a great help, 
displaying the gall-bladder: (a) Para- Then the very important dissection to display 
median; (6) Kocher’s. the junction of the cystic, the common hepatic, 

and the common bile ducts is commenced. 1 
During the courseof this dissection the cystic artery is found, and its relation to the coni' 
mon hepatic artery verified (p. 825). The artery is then divided between ligatures at least 
5 mm. away from the hepatic duct (fig. 1074). Cholangiography (p. 820) is performed 
at this stage. The cystic duct is then ligated close to the common bile duct. Forcep * 

1 ‘ It is the left hand of my assistant that does all the work ’ (Moynihan). By splaying tlv 
fingers to depress the stomach and duodenum, he displays the biliary ducts, aided also b 
retraction of the quadrate lobe of the liver. 

Thtodor Kocher, 1841-1917. Professor of Clinical Surgery , University of Berne , Switzerland. 


GDI 


Fig. 1073. — Incisions suitable for 
displaying the gall-bladder : (a) Para- 
median ; (b) Kocher’s. 
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re applied to the gall-bladder side and the cystic duct is divided (fig. 1075). From 
elow, upwards, the gall-bladder is dissected from its bed with scissors or a diathermy 
,nife, dividing the peritoneum on the gall-bladder, so as to leave a flap on either side 
or possible suturing over the bed (fig. 1075). The gall-bladder bed is rendered dry 





Fig. 1074. Fig. 1075. Fig. 1076. 

Fig. 1074. — The junction of the cystic, common hepatic, and common bile ducts is dis- 
played and the cystic artery is divided. Fig. 1075. — Division of the peritoneal covering of 
the gall-bladder. Fig. 1076. — Coagulation of the bed of the gall-bladder. 


by coagulation with a diathermy button, and, if feasible, covered with peritoneum 
(fig. 1076). The gall-bladder having been removed and hsemostasis assured, the 
abdominal wall is closed with drainage of the operation site by means of a strip of 
corrugated rubber inserted via separate * stab * wound. 

A cholecystohepatic duct (fig. 1059), is present in about 0-5 per cent, of cases, 
and is usually the size and colour of No. 60 thread. Its possible presence must be 
remembered when separating the gall-bladder from its bed, and, if recognised in 
time, it can be ligated. If avulsed from the liver, a persistent ooze of bile occurs from 
the ruptured end, which should be sutured. 

Indications for Choledochotomy. — If cholangiography is not used to 
reveal ductal stones or other pathology, the indications for exploratory 
choledochotomy after the gall-bladder has been removed are: (i) Stones can 
be felt in the ducts. (2) Jaundice or a history of jaundice, or rigors. (3) A 
dilated common bile duct (io mm. diameter or more). This last indication 
can be misleading, as dilation occurs in old age, and it always remains after a 
stone which may long since have passed into the duodenum. Choledocho- 
tomy is described on p. 838. 


Cholecystostomy. — The gall-bladder is displayed through a suitable incision, 
and the fundus isolated by packs. Two stay sutures are inserted on either side of the 
fundus, in order to steady the organ, the fluid contents of which are aspirated. The 
fundus is opened and stones are removed from the interior by Desjardins* forceps, 
aided, always, by a finger milking up a stone or stones from Hartmann’s pouch. 
Minute calculi are often dislodged by strips of dry gauze passed into the interior. 
A 6-mm. drainage tube is passed into the gall-bladder, and there retained by a trans- 
fixion stitch. The op ening in the gall-bladder is closed about the tube. The tube 
brought throu gh a portion of greater omentum, which is anchored to the gall- 
1 ladder by the original stay sutures. The tube is then brought to the surface through 
* separate stab incision. The abdominal incision is closed, and the tube is joined by a 
tdass connection to more tubing, which leads to a sterile polythene bag. In seven to 
1 en days’ time Hypaque injected down the tube may be seen on X-ray to flow easily into 

Ab * 1 Desjardins t Contemporary . Formerly Consulting Surgeon, Dispensaire Henri de Rothschild, Paris. 
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common bile duct and duodenum if no obstruction exists, in which case removal of tube 
will be followed by closure of the biliary fistula within a week. 

THE DISEASED GALL-BLADDER IN RELATION TOOTHER DISORDERS 

The Cardiac Link* — When the heart is the seat of a proclaimed or a latent disorder, 
vagal reflexes from a diseased gall-bladder may bring about decreased coronary blood 
flow, arrhythmia or heart-block ; or, in other words, the diseased gall-bladder ‘ triggers 
myocardial ischaemia ; the ‘ cholecystic heart \ Accordingly, with both heart and gall- 
bladder disease, the symptoms of the cardiac disorder may be mitigated, or even 
completely subjugated, by cholecystectomy. Electrocardiographic abnormalities 
without other evidence of cardiac disease often revert to normal following removal of a 
diseased gall-bladder. Likewise, patients with pseudo-angina pectoris have bene- 
fited. Sufferers from gall-stones or cholecystitis should be advised to undergo 
cholecystectomy, not only because of possible improvement of the cardiac condition, 
but to avoid an operation at a later date, when circumstances may be less favourable. 

Saint’s Triad. — (i) Gall-stones, (ii) Diverticulosis of the colon, and (iii) Hiatus 
hernia frequently coexist. Possibly obesity is the common factor. It is important 
to find out which lesion is the cause of the patient’s dyspeptic symptoms. 

STONE IN THE COMMON BILE DUCT 

The bile ducts, as opposed to the gall-bladder, having little or no muscle 
in their walls are unable to expel stones. When the gall-bladder is chronic- 
ally inflamed, especially if it is full of stones, the flushing action on the 
common bile duct by contractions of this little reservoir is feeble; when the 
gall-bladder is fibrotic, it is nil. In such circumstances, and after cholecyst- 
ectomy, there are slender chances of any but a tiny calculus being swept 
into the duodenum by a flow of bile during a period of relaxation of Oddi’s 
sphincter. 

Clinical Features. — It is possible for a gall-stone to be present in the 
common bile duct for months or even years without disabling the patient; 
conversely, serious symptoms are liable to supervene at any time. Usually 
there is a long history of flatulent dyspepsia, not infrequently punctuated 
by episodes of biliary colic. 

Pain. — There is no fundamental difference between the biliary colic 
described already (p. 828) and that occasioned by a stone becoming impacted 
in the common bile duct. In the latter instance the pain is likely to be 
prolonged, severe, and difficult to relieve, and is followed by jaundice. 

Jaundice. — Within forty-eight hours the pain is followed by jaundice, the 
tinge of which ranges from pale lemon to bright orange, and varies from day 
to day. The skin commences to itch, sometimes intolerably. Elevation of 
temperature is usually slight, although there may be one or two * spikes ’ 
towards the end of a series of attacks of biliary colic (see * impaction of a 
stone ’, below). The patient loses weight. 

Abdominal Examination. — Usually, soon after the attack of colic, tenderness 
can be elicited in the epigastrium. As a rule the gall-bladder is impalpable. 

Courvoisier’s Law states that if in a jaundiced patient the gall-bladder is palpablv 
enlarged, it is probably not a case of stone impacted in the common bile duct, becaus 
previous cholecystitis has made the gall-bladder fibrotic. Unless the gall-bladder i • 
very fibrotic a more rational explanation is that, in cases of carcinoma of the pancreas 
the rise in biliary pressure increases unrelentingly, whereas in calculus obstruction 
the biliary pressure is intermittent (Smith). 

Charles Frederick Morris Saint , Contemporary. Emeritus Professor of Surgery , University of Cape Town . 

Ludwig Q. Courvoisier , 1843-1918. Professor of Surgery , Basle. 

Rodney Smith , Contemporary. Surgeon, St. George*s Hospital , London . 
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Sometimes it happens that after an attack of biliary colic, followed by 
tlee ting jaundice, the patient remains well for many months. More often 
than not, after a varying interval another similar attack occurs, and it is some- 
times presumed that another gall-stone has entered the common bile duct. 
But this is not necessarily the case; it is likely that the same stone has again 
caused obstruction, perhaps a little farther down the duct. 

Impaction of a stone can occur in any part of the common bile duct 
(fig. 1077); severe biliary colic follows and jaundice deepens. Fluctuating 
jaundice, recurrent pain and intermittent fever with rigors (Charcot’s biliary 
triad) are due to a stone which causes oedema of varying intensity in the 
adjacent wall of the common duct. The fevdr and rigors are due to ascending 
cholangitis 1 (p. 796). 

Fig. 1077. — 1. Stone impacted in the supraduodenal portion 
of the common bile duct (commonest site). 

2. Stone impacted in the retroduodenal portion of the common 
bile duct (second most common site). 

3 . Stone impacted in the ampulla of Vater (about io per cent, of 
cases). 

4. Stone impacted in the common hepatic duct (very rare). 

Note that the gall-bladder is usually thick-walled and con- 
tracted because of chronic cholecystitis. 

Atypical Cases: 

1 . Jaundice from Pressure of a Stone on the Duct from Without. — Jaundice 
can arise from a large calculus in Hartmann’s pouch pressing upon the common 
bile duct. 

2. Jaundice is the First Symptom. — In about 3 per cent, of individuals jaundice 
is the first and only symptom. 

3. Stone in the Common Bile Duct without Jaundice. — A stone or stones may 
lie dormant in the common bile duct, giving rise only to vague indigestion and per- 
haps an occasional tinge of jaundice. Intravenous cholangiography is valuable in 
demonstrating these unsuspected calculi. 

Differential Diagnosis. — Calculous biliary obstruction is the most 
frequent cause of jaundice encountered in surgical practice (fig. 1078). It 

is important to differentiate a stone in the common 
duct from virus hepatitis (p. 796) and carcinoma 
of the ampulla of Vater (p. 862). Blood is 
almost always present in the stools in carcinoma of 
the ampulla, while virus hepatitis results in abnor- 
mal liver function tests. 

Laboratory investigations are described on p. 793. 

Complications. — If the obstruction is not re- 
lieved, one of four (three dangerous) sequelae ensues : 

1. Liver Function becomes increasingly im- 
paired. — When liver function becomes seriously 
depressed, as evinced by the finding at operation 

1 In Britain the two common causes for rigors are urinary and biliary obstruction with 
infection. In equatorial regions, malaria is the commonest cause. 

J tan- Martin Charcot, 1 825-1 893. Physician, Hdpttal Salpitriire, Paris. 



Fig. 1078. — The relative 
frequency of conditions 
causing jaundice met with 
in surgical practice. (After 

Sir John Bruce.) 
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of * white bile 9 in the bile passages above the site of an impacted calculus 
the outlook is serious, but not hopeless, as a brisk recovery often takes place 

‘ White Bile \ — The phenomenon occurs following obstruction of the commoj 
bile duct or the common hepatic duct, when the gall-bladder is absent or not func 
tioning. The ducts then contain a secretion mainly of mucus derived from the gland 
lining the ducts, to which has been added a minute amount of cholesterol, and eithc: 
only traces of bile salts, or none. The term ‘ white bile 9 is a misnomer, since it i i 
not bile derived from the liver but mucus, for the liver fails to excrete due to cellulai 
damage or mounting pressure within the bile ducts ; also it is not white but opalescent. 

2. Suppurative Cholangitis Supervenes. — This dangerous complica- 
tion, causing liver failure and death, is, as a result of timely surgical inter- 
vention and antibiotic therapy, now comparatively infrequent (p. 796). 

3. The gall-stone ulcerates through the wall of the common bile duct 

and diffuse peritonitis supervenes. This form of bile peritonitis, occurring in a sub 
ject with grossly impaired liver function and infected bile, requires immediate oper- 
ation. The perforation may be minute and difficult to find and sometimes occurs 
into the retroperitoneal tissues. The treatment is to drain the common bile duct, 
and also the general peritoneal cavity or the retroperitoneal tissues, as the case may be. 

4. On rare occasions (as subsequently revealed at necropsy) a stone in the common 
bile duct ulcerates into the duodenum, and a natural cure follows. 

MANAGEMENT OF BILIARY OBSTRUCTION DUE TO STONE 

To commence with, a high intake of dextrose is essential to build up the 
store of liver glycogen, and also to protect the liver. 

If the Jaundice Abates. — The depth of the jaundice may diminish, the 
raised bilirubin level becomes constantly lower, and the stools become in- 
creasingly coloured. Such a train of events implies disimpaction of the stone, 
or possibly the passage of a small stone into the duodenum. In such circum- 
stances diagnostic intravenous cholangiography can be undertaken and 
laparotomy performed if necessary. 

If the Jaundice does not Abate. — If the jaundice is found to be increasing 
rather than decreasing, and particularly when any degree of jaundice is accom- 
panied by pyrexia, operation should be planned to take place within two or 
three days. 

Jaundiced patients tend to ooze from a cut surface. This tendency to bleed may 
be due to a diminution of prothrombin in the blood, resulting from failure of absorp- 
tion of vitamin K! which is consequent upon diminution of bile salts in the alimentary 
canal. To raise the prothrombin level in the blood, vitamin K analogue (menapthonc 
B.P.) 10 mg. twice daily I.M., or vitamin Kj (phytomenadione) 10 mg., must be given. 
Blood transfusion is another important ancillary. Antibiotic therapy (a tetracycline 
which is secreted in the bile) may also be given. Mannitol (p. 77) may be given 
intraveneously to promote a diuresis and to prevent the renal failure which is a cause 
of mortality. 

In patients who are deeply jaundiced, or who show signs of suppurative cholangitis 
operation may be limited to draining the common bile duct (choledochotomy), and 
removing a stone or stones only if they are readily accessible. If it is impracticable 
to remove an impacted calculus, a biliary fistula is probable. A further operation will 
probably be required when the jaundice abates (p. 840). 

Choledochotomy. — If a stone (or stones) is present in the common 
bile duct, its removal should have priority over cholecystectomy. Should tfo- 
patient be unfit for cholecystectomy, or even cholecystostomy, the gar 
bladder should be removed on a future occasion. 
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Supraduodenal Choledochotomy. — Most stones in the common bile duct can 
be removed by this route. If, as is often the case, a stone can be felt, an attempt is 
rnade to manoeuvre it into a position midway between the entrance of the cystic duct 
and the superior border of the duodenum. 

Direct Choledocholithotomy. — When the stone can be manipulated into the above 
desired position, it is steadied between the finger and thumb. The peritoneum over- 
lying the duct is incised and dissected from the duct, which is opened longitudinally 
directly on to the stone, enabling it to be removed by a malleable scoop or Desjardins’ 
gallstone forceps. The interior of the duct is then explored upwards and downwards 
with the scoop for further stones 1 . 

Indirect Choledocholithotomy . — When the stone cannot be felt, or cannot be manipu- 
lated into the optimum position just described, after incising the peritoneum over- 
lying the common bile duct, a length of the underlying structure is displayed. When 
there are numerous adhesions, and especially wh^ti the gall-bladder has been removed 
at a previous operation, it is sometimes difficult t^ be certain whether the structure in 
question is the common bile duct or the portal vein. Aspiration through a fine 
hypodermic needle connected to a syringe will settle this point. As soon as about 2 
cm. of the common bile duct has been exposed* the duct is transfixed by two stay 
sutures and a longitudinal incision into the duct is made between them. Escaping 
bile is mopped up or removed by suction. Through 
this opening it may be possible to identify the stone 
and remove it with a scoop or forceps (fig. 1079). BEMmSttir 
After removal of the stone or stones by either of the 

above methods the common bile duct is cleared of any ' 

mud or grit by ‘milking’ the duct, followed by ft, 

irrigation with saline solution. The patency of the 

sphincter of Oddi is tested either by the passage of a UrY' 

sound (3 to 5 mm. diameter), or by a confirmatory ^ X 

cholangiogram (p. 82 1) 1 . Usually drainage of the com- — ZsKSTv ■ 
mon bile duct is carried out by means of a T-tube \, t , 

(fig. 1080). The transverse limb 2 , shortened if 
necessary to about two inches long, is inserted in the \ 

duct ; which is closed snugly about the vertical limb, W j i \ 

using fine catgut on an atraumatic needle. The long / j j /Mi/ 

limb is brought out through a separate stab wound and ' U '/ fy/ 

securely anchored to the skin. The bile draining _ , , , 

from the tube is collected in a plastic bag by the side T F IG> I ^ 
of the bed, its amount and character being noted, nesiardins’ forceDs 
Around r the ninth and tenth day Hypaque is injected 

down the tube to obtain a cholangiogram (p. 821), and if there are not filling defects in 
a well-outlined duct, and the dye enters the duodenum freely, the T-tube can be 
removed by a sharp pull. Subsequent bile drainage is minimal 
/B and does not usually persist for more than a day. 

fU Closure of the Common Duct without a T -tube. — If this pro- 

cedure of doubtful safety is attempted, it is most necessary to 
provide double drainage : (a) a broad piece of corrugated rubber 
iff down to the suture line through the laparotomy wound, and 

iff ( b ) a tube inserted into the right kidney pouch and brought out 

y through a stab incision. 

Fir -p «. k Transduodenal Choledochotomy is indicated when a stone 

for draining” the * s ^ ounc ^ to be impacted near the ampulla of Vater (fig. 1081) 
Lommon bile duct. and it cannot be retrieved from above. 

The duodenum should be mobilised by an incision through 
r he peritoneum along the outer border of the second part. The duodenum and the 
contiguous head of pancreas can now be easily mobilised forward and, with the thumb 


Fig. 1080. — T-tube 
for draining the 
common bile duct. 


1 It is estimated that 7 per cent, of patients with cholelithiasis have intrahepatic calculi in 
addition. 

a T-tubes should be of latex or rubber and only used once. Plastic tubes are ‘ hardened * 
•y the bile and are difficult to remove. Latex (and rubber) stimulate the fibrinous adhesion 
omentum to liver and colon to form a safe track. There is little reaction to a plastic tube 
' nd therefore the risk of biliary peritonitis is greater. 
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in front and the index and middle fingers behind, a stone in the lower part of the due! 
can be felt. It often facilitates the procedure if the surgeon crosses to the left side oi 
the operating table. 

The duodenum is opened in its second part by a transverse or longitudual incisior 
between stay sutures, and the region of the ampulla brought into the opening b\ 
traction using tissue forceps. Removal of the stone is eithei 
~~ easy or requires the division of the duodenal papilla and the 

Ai sphincter (sphincterotomy, p. 856). 

,y|M| Choledochoduodenostomy. — Acute pancreatitis may 
follow choledochotomy, and more especially when the ampulla 
f of Vater is interfered with by bougies, dilators, or a scalpel 

ft J, This type of pancreatitis moreover carries a definite mortality 

^ . (Howard). It is for this reason that external choledocho- 

fc . duodenostomy has become increasingly popular. It is in- 

^ dicated (1) for recurrence of stone in the common bile duct, 

(2) where the common duct is opened for stone in association 

Fig 1081 Thetrans- w^* 1 re l a P s i n 8 pancreatitis, (3) when the surgeon is in doubt 

duodenal approach to a as to whether all stones have been removed, (4) where the duel 
stone impacted in the is very dilated especially if there are no stones, (5) stricture of 

ampulla of Vater. the lower end of the common bile duct (p. 841). The 

operation is contraindicated if the common duct is not I cm. 
or more in diameter and if for some reason the duodenum cannot be mobilised easily 
or it is impossible to make a stoma of 3 cm. or more. The stoma must permit free 
entry and egress of fluid, for if it is large enough, 
regurgitant cholangitis does not occur and liver function 
is not impaired. It is always wise to make a chole- 
dochotomy incision as low as possible in the supra- 
duodenal portion of the common duct to remove 
stones. The opening is enlarged to 3 cm. or more 
and a transverse incision is made in the duodenum 
opposite this point. The two openings are approxi- 
mated with catgut, with several reinforcing nh#-«ilk 
sutures and a drain inserted (fig. 1082). The conva- 
lescence is usually surprisingly placid. 



BILIARY FISTULA 

(a) External Biliary Fistula — In days gone by, 
gall-stones and bile were sometimes discharged with 
the pus after a superficial abscess of the abdominal 
wall had been incised, or had ruptured, and even 

spontaneous extrusion of gall-stones through the um- Fig. 1082. — Choledochoduo- 
bilicus has been reported. Today nearly all external denostomy. 

biliary fistulae follow operations upon the biliary tract. 

When the neck of the gall-bladder or the cystic duct is occluded by a calculus 
(fig. 1083 A), the discharge is mucus. Should a stone be occluding the common bile 
duct, and cholecystostomy is performed, bile will continue to be discharged ex- 
ternally (fig. 1083 B). If cholecystectomy has been performed in these circumstances, 
again a biliary fistula (fig. 1083 C) will result. By far the most common cause of a 
biliary fistula is injury to the common bile duct during'cholecystectomy (fig. 1083 D). 
A leakage after cholecystojejunostomy (fig. 1083 E) or cholecystduodenostomy also will 







Fig. 1083. — Underlying causes of an external fistula of the gall-bladder or the bile ducts. 

(After J. J. Byrne.) 
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jive rise to a fistula discharging bile. Other causes are division of an aberrant right 
icpatic duct or a hepaticocystic duct (p. 822). 

After investigating, by retrograde cholangiography, the origin of the leak in the 
■ase of a fistula discharging bile, the continuity of the main bile duct must be re- 
.tored (p. 842) or, in the case of a mucous fistula, the gall-bladder or its r emain* must 
dc removed. 

({>) Internal biliary fistula is due to a stone ulcerating through the wall of the 
gall-bladder or the common duct into a hollow viscus, viz. : 

1. Into the duodenum — a large and usually single gall-stone sometimes ulcerates into 
the duodenum ; this is the commonest internal biliary fistula. The stone may impact 
there causing duodenal obstruction. If smaller, it may pass on to obstruct in the lower 
ileum (gall-stone ‘ ileus p. 947). There is evidence that such a fistula will close 
spontaneously. Later if symptoms persist, the fall-bladder can be removed. 

2. Into the colon — as a rule no untoward complications ensue, but a large stone 
occasionally becomes impacted in the pelvic colAn or the rectum. 

3. Into the stomach — the patient may vomit the stones. 

^BENlGN<rT'° P *T 1Ve "C" 

STRICTURE OF THE COMMON BILE DUCt<^ Inflammatory 20 

^MALIGNANT (p.844) 

Post-operative stricture concerns maitily either the common bile duct 
or the common hepatic duct, but in a smaller proportion of cases it is the 
right hepatic duct that is implicated. In almost all cases the stricture is the 
result of a preventable error in technique, usually during the performance of 
cholecystectomy. Injury at operation can occur in one of several ways: 

1. Blind plunge applica- 

tion of a haemostat to a bleed- 
ing cystic or accessory cystic 
artery, or to the right hepatic 
artery, is likely to result 
in damage to the common 
hepatic duct, viz. 

The prevention of this 
tragic happening is stan- 
dardised. All unexpected 
haemorrhage in this region should be controlled initially by inserting the 
index finger of the left hand into the foramen of Winslow, and pinching 
the free edge of the gastro-hepatic omentum between the finger and thumb. 
Temporary compression of the hepatic artery in this way allows the bleeding- 
point to be visualised and ligated accurately. 

2. During cholecystectomy performed from the fundus, if too much trac- 

tion is applied to the freed gall-bladder the common bile 
duct becomes tented, and so any forceps intended for the 
cystic duct grasp the angulated main channel, viz. > 

3- Ignorance of the anatomical anomalies of the bile 
ducts (p. 822). 

4- Laceration of the common bile duct while ex- 
ploring it for stones or contracture of Oddi’s sphincter. 

5- In 3 per cent, of cases of stricture of the common bile duct, injury 
occurs during partial gastrectomy for a penetrating duodenal ulcer. 

About 15 per cent, of injuries to the bile ducts are recognised at the time of 

Jacob Winslow, 1869-1760. A Dane who migrated to Paris and there established a school of anatomy. 
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the operation. In 85 per cent, of cases the injury declares itself post-opera- 
tively by: {a) a profuse and persistent discharge of bile if drainage has beer 
provided, or bile peritonitis if such drainage has not been provided; (b) by 
deepening obstructive jaundice. When the obstruction is incomplete, 
jaundice is delayed until subsequent fibrosis renders the lumen of the dua 
inadequate. 

Inflammatory stricture may result from pooling of bile around the common bik 
duct, such as occurs after insecure ligation of the cystic duct during cholecystectomy 
or when the duct is improperly drained. Stenosis can also follow cholecystectoim 
or choledochostomy when the mucous membrane of the ducts is acutely inflamed 
(‘ red-hot * duct). Occasionally stricture of one or more ducts (usually the hepatic 
ducts) occurs as a result of what is known as stenosing cholangitis, the aetiology oi 
which is obscure. 

Treatment* — As these patients with strictures or biliary fistulas are debili- 
tated, efforts should be made to improve their poor condition by diet, vitamins, 
transfusions (including intravenous albumen), and antibiotics. Liver- 
function tests should be carried out before operation. Transhepatic cholan- 
giography may be helpful (p. 845). 

Various operative procedures are employed, according to the site of the 
stricture: 

1. Choledochoduodenostomy (p. 840) is applicable if the duct protrudes more 
than 2 cm. below the porta hepatis. The duodenum can easily be rolled up after 
mobilisation. A wide stoma is essential, otherwise stricture of the anastomosis will 
occur. 

2. Hepaticojej unostomy, using a jejunal conduit (Roux loop), is performed when 
choledochoduodenostomy cannot be undertaken. A mucosa-to-mucosa anastomosis 
is best but an effective alternative is to sew the open end of the jejunum to the liver 
around the opening of the duct. Any temporary post-operative drainage of the duct, 
and any splintage of the anastomosis, is obtained by either a transhepatic (Rodney 
Smith) or a jejunal tube (fig. 1084 A and B). 



Fig. 1084. — Sketches of hepaticojejunostomy. A — Method of temporary drainage by 
transhepatic tube (cf. Nephrostomy, fig. 1426). B — Drainage by T-tube via jejunum. The 
length of the jejunal conduit in each case should be 8 to 10 inches above the Roux-Y anastom- 
osis in order to prevent food and bacterial contamination of the hepatic ducts. D-J J. 
Duodenojejunal junction. 



ASIATIC CHOLANGIO -HEPATITIS 

Obstruction to the common bile duct due initially to infection by liver fluke 
( clonorchis sinensis), which live in the biliary passages of a mammalian host, is fre 
quently encountered in the Far East; in these countries it is more common tha 

Ccesar Roux (1X57-1934). Professor of Surgery , University of Lausanne. Described -the method of forming 
ejunal conduit , which has so many uses in modern gastrointestinal surgery in 1908 
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nflammatory disease of the gall-bladder alone. The patient presents with pain, 
aundice, and intermittent pyrexia. The urine contains bile. Clay-coloured stools 
<rc less frequently observed. Secondary infection of the obstructed ducts has almost 
always occurred by the time the patient seeks relief. Laparotomy should be under- 
taken as soon as the patient can be rendered fit to undergo the operation. 

Operation. — The gall-bladder is frequently distended but is not often acutely 
aif lamed. Palpation of the common bile duct reveals the presence of calculi and it is 
not unusual for the whole of the accessible system to feel solid with impacted stones. 
On opening the common bile duct, thick purulent bile, often containing adult clon- 
orchis, gushes out and is removed by suction. The common bile duct and hepatic 
ducts are cleared of stones and mud by scoop and forceps, aided by irrigation with 
saline. Strictures frequently exist in the intrahepatic bile ducts which may render 
complete evacuation difficult or impossible. Choledochoduodenostomy at the initial 
exploratory operation gives better results than T-fube drainage, but if the duct is not 
very dilated transduodenal sphincterotomy may be adequate. A wide stoma allows 
stones to pass to the duodenum and helps to present a recurrence, although if intra- 
hepatic biliary strictures are present multiple liver abscesses may form and the prog- 
nosis is then poor. Cholecystectomy should always be combined with choledocho- 
duodenostomy or sphincterotomy, for if it is no% done the accumulation of stagnant 
and infected bile within the gall-bladder frequently results in a secondary cholecys- 
titis (Stock). 

SYMPTOMS PERSISTING AFTER CHOLECYSTECTOMY 

In 15 per cent, of all cases, cholecystectomy fails to relieve the symptoms 
for which the operation was performed. The term ‘ post-cholecystectomy 
syndrome * should be abandoned. A diligent search will enable the cause 
of symptoms to be found (Glenn). Symptoms that persist after chole- 
cystectomy are most commonly due to lesions or disease of organs other 
than the biliary tract, such as hiatus hernia, duodenal ulcer, 
or pancreatitis. These having been eliminated, one of 
the following lesions of the biliary tract must be con- 
sidered. 

1. A stone in the common bile duct escaped detection at the 
original operation. 

2. When a comparatively long stump of a cystic duct has been )L ^ 

left behind (fig. 1085), as frequently happens following chole- 
cystectomy where the cystic duct joins the common bile duct Fig. 1085. — 
lower than usual (fig. io59(<i)). This diverticulum may enlarge Stump of cystic 
considerably and will harbour infection, and calculi may form duct remaining 
therein. after cholecys- 

3* Operative damage to the common bile duct occurred, resulting tectomy. 
in stricture of that duct (p. 841). 

4- In some patients fibrosis of the sphincter of Oddi is the cause of the symptoms, 
which differ from dyskinesia (see below) only in the fact that they are unrelieved by 
antispasmodics. 

5. The cause of the original symptoms was biliary dyskinesia, which persists. 

6. Hypotonia of the sphincter, which allows reflux along the ducts. 

Treatment. — Cholangiography is extremely valuable in determining the cause 

which, if possible, is removed, e.g. a stump of the cystic duct must be excised; a 
stone or stones removed from the common bile duct. Dyskinesia is discussed below. 

BILIARY DYSKINESIA 1 

Biliary vesic ula r stasis is a form of dyskinesia confined to the gall-bladder. It 
ommences early in life and causes dyspepsia. Cholecystography shows a long flask- 
liaped gall-bladder lying parallel to the vertebral column, but this is insufficient 

1 Dyskinesia impairment of movement. In Britain this condition is still considered to 
' c a doubtful clinical entity. 

, Tan ? s Ed*™ Stock , Contemporary. Professor of Sureerv , University of Liverpool formerly of Hbng Kong, 
rank Glenn* Contemporary. Surgeon-in-Chief, New York Hospital* New York. 




844 A SHORT PRACTICE OF SURGERY 

evidence ; serial cholecyst ographs, however, demonstrate little or no evidence of active 
contraction and emptying of the gall-bladder. Medical treatment usually fails, and 
laparotomy is advised. The gall-bladder is found to be long and flaccid. The per- 
operation investigations must include (a) manometry to record the pressure within 
the gall-bladder, which in biliary vesicular stasis is less than 18 cm. of water (Rose 
and ( b ) cholangiography, which shows that the medium runs readily into the duo- 
denum. The treatment is right splanchnicectomy (Mallet-Guy). 

Ductal Dyskinesia. — Hypertonicity of the sphincter of Oddi may follow vagotomy 
for duodenal ulcer; animal experiments show that the application of acid to the 
duodenal mucous membrane provokes spasm of the sphincter. Therefore it is always 
necessary to exclude peptic ulcer when spasm of Oddi’s sphincter is demonstrated b\ 
intravenous cholangiography. Apart from this secondary phenomenon, cases of dis- 
tension of the common bile duct and the gall-bladder without an organic lesion arc 
due, presumably, to spasm of the sphincter of Oddi. The condition is rare. The 
symptoms are mainly those of minor biliary colic. Too often the condition is first 
thought of after cholecystectomy, which does not alleviate the symptoms. Chole- 
cystography reveals a large gall-bladder, slow to empty, while intravenous cholan- 
giography demonstrates obstruction at the duodenal papilla. Antispasmodics relieve 
the symptoms . In Asiatic cholangio-hepatitis (p. 842), biliary dyskinesia may be a 
causal factor (Harrison-Lcvy). 

Treatment . — Prolonged medical treatment consisting of antispasmodic drugs and 
careful dieting sometimes renders the patient symptom-free. In resistant cases, 
sphincterotomy (p. 856) is indicated: cholecystjejunostomy (p. 866) also gives good 
results. 


CARCINOMA OF THE GALL-BLADDER AND BILE DUCTS 

Carcinoma of the gall-bladder and bile ducts accounts for 1 per cent . 1 of 
all malignant neoplasms. In nearly all the cases gall-stones are present, so 
this condition is more common in women than in men. It is rare under the 
age of forty-five. 

The usual type is a scirrhous adenocarcinoma, a hard infiltrating tumour, 
usually starting in the fundus. If it arises near the neck of the gall-bladder 
a mucocele may follow from obstruction. A squamous carcinoma may 
follow the squamous metaplasia of the mucous membrane due to chronic 
irritation by gall-stones. 

Malignant spread occurs early to the liver either directly or through the 
cystic lymph node and lymph nodes in the portal fissure. Involvement of the 
latter results in obstructive jaundice and, later, ascites. In many cases a past 
history of cholecystitis can be obtained, but pain, if present, tends to be con- 
tinuous, with nausea, loss of appetite and weight. In over a third of cases a 
firm non-tender tumour is palpable in the gall-bladder area. 

Treatment and Prognosis. — In view of the relationship with chronic 
cholecystitis and gall-stones, all gall-bladders on removal should be sectioned. 
In cases where a very early lesion is found, good results may be expected. 
Otherwise the prognosis is very bad (2 per cent, surviving five years). For 
the comparatively early definite cases, cholecystectomy with excision of 
adjoining liver is performed, but in many cases, especially where deep jaun- 
dice is present, no surgical treatment is possible. 

Carcinoma of the major bile ducts is less common than carcinoma of the gall' 
bladder. Gall-stones co-exist in 38 per cent, of cases. The primary lesion is often 
small, but because of its strategic location, it causes symptoms and death early in the 

1 In Great Britain. 

James Dudfield Rose, Contemporary. Surgeon and Gastroscopist, Royal Victoria Hospital , Newcastle upon Tyne . 
Pierre Mallet-Guy , Contemporary. Professor of Surgery, Faculti de Midicine , Lyon. 

A. Harrison Levy, Contemporary. Formerly Senior Registrar, Cardio- Thoracic Unit, Hospital for Sick Children . 

London. 
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ourse of its development* In 70 per cent, of cases metastases in the liver or the 
egional lymph nodes, or both, are found at laparotomy. The leading symptom is 
obstructive jaundice, which in 50 per cent, of cases is painless. Usually the liver is 
nlarged and the gall-bladder palpable, but sometimes, as a result of recanalisation 
onsequent upon ulceration of the growth, the distended gall-bladder, initially 
palpable, becomes impalpable. Hepatic failure with coma is often a terminal event; 
ometimes this is preceded by cholangitis, with a high temperature and rigors. 
Treatment. — Early laparotomy affords the patient a slender chance of prolonged sur- 
vival. Rarely is the growth found to be resectable. Sometimes a palliative pro- 
cedure such as choledochoduodenostomy is possible, and symptomatic relief of the 
jaundice is afforded thereby. 

Carcinoma of the Ampulla of Vater (p. 8 62). 

Transhepatic Cholangiography (fig. 1086) may;, be very helpful in the differential 
diagnosis of jaundice due to intrahepatic and exu&hepatic biliary obstruction due to 
carcinoma of the ducts, stenosing cholangitis, and other 
strictures (e.g. post traumatic, p. 841). Intravenous chol- 
angiography and oral cholecystography (p. 820) atfc con- 
traindicated in jaundice with serum bilirubin letels of 
above 3 mg. per cent., as bile excretion is suppressed 
or is not sufficient to carry through enough of thjfe con- 
trast medium to show on an X-ray film. Thfc pro- 
thrombin level should be normal or raised to normal 
by I.M. injection of Vitamin K 15 and an intravenous 
test dose of 1 ml. of the medium given to exclude 
hypersensitivity (p. 821). Either the percutaneous 
(general anaesthetic) or the per-operative (laparotomy) 
approach is used. In the former case the needle is in- 
troduced just to the right of the xiphistemum. The 
needle is 15 cm. long, gauge 20, ensheathed by a flexible 
polypropylene tube, and it is passed into the substance 
of the right, and, if necessary, the left lobe of the liver. 

The needle is withdrawn and trial-and-crror aspiration 
is performed until bile (usually white bile, p. 838) enters Fig. 1086. — Transhepatic 
the syringe, whereupon 20 to 40 ml. of 45 per cent. cholangiography (see text), 
Hypaque (sodium diatrizoate) is injected and an X-ray showing a stricture of the 
exposure made while breathing is temporarily inter- 
rupted. Up to five attempts are made to find bile 

before it is presumed that no dilatation of the intrahepatic bile ducts exists (as in 
hepatitis). A sample of the bile is always examined for bacteria — coliform organisms 
are often present (George). 

Phyllis Atm George, Contemporary. Surgeon, Royal Free Hospital, London. 
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CHAPTER 36 

THE PANCREAS 


Surgical Anatomy. — Every student is familiar with the head, neck, body, and 
tail of die pancreas. It is necessary to recall that from the lower and left part of the 
head projects the uncinate process (fig. 1087), upon which rest 
the superior mesenteric vessels. The posterior surface of the 
neck is grooved deeply by these vessels, and more superiorly 
by the portal vein. In spite of the intimate contact of the 
portal vein with the pancreas, except in the case where it is 
bound down by inflammatory adhesions or in neoplastic in- 
filtration, it can be separated from the pancreas with compara- 
tive ease. In so far as its blood-supply is concerned, the two 
embryological divisions of the pancreas retain their pristine 
independent nutrient vessels. Thus the head is supplied by 
the pancreatico-duodenal arteries while the body and the tail 
are nourished mainly by branches of the splenic artery. The 
distal part of the common bile duct lies in a deep sulcus 
between the second part of the duodenum and the head of the 
pancreas. To examine the pancreas adequately by direct palpation, the organ must 
be mobilised by dividing the peritoneum (a) along the right margin of the duodenum 
and (b) along the lower border of the pancreas, the inferior pancreatico-duodenal 
artery being divided between ligatures. 

The ducts of the pancreas are subject to anatomical variations, the most usual 
arrangement being that shown in fig. 1088 in which the duct of Santorini has a separate 
orifice about $ inch (1 -2 5 cm.) above the duodenal papilla. This papilla is surrounded 
by Oddi’s sphincter, known by surgeons through- 
out the world as the ampulla of Vater which is, in 
point of fact, the dilatation formed by the junction 
of the common bile duct and the duct of Wirsung 
within the base of the papilla. Spasm of the 
sphincter is believed to play a considerable part in 
the production of pancreatitis as well as persistent 
symptoms following cholecystectomy. It is well to 
reiterate that in 10 per cent, of persons the duct of 
Santorini is the main secretory duct of the pancreas, 
in which event the bulk of the secretion of the gland 
is ejected into the duodenum through the superior 
papilla. 

Innervation of the Pancreas . — Apparently all the pain fibres are limited to the greater 
splanchnic nerves (T5-T10). These sympathetic nerves are believed to be distri- 
buted primarily to the pancreatic blood-vessels. Parasympathetic fibres reach the 
gland through the vagus nerves and terminate in the intrinsic pancreatic ganglia. All 
nerves to the pancreas pass through the cceliac plexus. 

Surgical Physiology. — The external secretion of the pancreas is controlled by 
nervous and humoral mechanisms of which the latter is the more important : 

(a) Nervous. — Stimulation of the vagus evokes a secretion of viscid fluid rich in 
enzymes. 

(b) Humoral . — This mechanism involves two hormones — secretin and pancreozymin. 
Both are liberated from the mucous membrane of the duodenum and proximal 
jejunum chiefly by acid but also by food. The hormones are carried via the blood- 
stream to the pancreas. Secretin alone produces a thin watery alkaline secretion poor 
in enzymes but rich in sodium bicarbonate. Pancreozymin evokes a juice rich ir 
enzymes. 

Giovanni Domenico Santorini. 1681-1787 . Professor of Anatomy , Venice . 

Ruggiero Oddi , 1846-1906. Surgeon and Anatomist , Rome. 

Abraham Vater, 1684-1751. Professor of Pathology and Therapeutics, Wittenburg, Germany. 

Johann Wirsung, Prosector at Padua, was murdered when entering his house at night in 1648. 



Fig. 1088. — The most usual 
arrangement of the pancreatic 
ducts. 



Fig. 1087. — The 
various parts of the 
pancreas and its rela- 
tionship to the lumbar 
vertebrae. {After Rodney 
Smith, F.R.C.S., London .) 
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Pancreatic juice, which contains the enzymes amylase, lipase, and trypsin (the last 
ecreted in an inactive form trypsinogen, and later activated by the succus entericus), 
s strongly alkaline. The alkalinity, due to the sodium bicarbonate it contains, is 
.bout pH 8*3, and no less than 3 to 4 G. sodium is secreted daily in this way. It is 
herefore not surprising that sodium deficiency develops if the juice is lost to the 
xterior. The normal adult secretes about 1 litre of pancreatic juice daily. 

CONGENITAL ABNORMALITIES 

Annular pancreas is due to failure of complete rotation of the ventral segment 
during development so that a collar of pancreatic tissue surrounds the second part of 
the duodenum. Usually it does not cause symptoms. In a minority it causes duodenal 

obstruction, which is characterised by a typical gas 
shadow seen on a plain X-ray film, and known as 

the * double bubble ’, fiz. : — ► 

One-third of those wi|h symptoms are infants — 
the remainder are adu|ts. 

Treatment. — Sinc$ excision may be followed 
Fig. 1089.— Annular lobe pancreatic fistula Ihe usual treatment is duodeno- 

of the pancreas causing jej unostomy, anastomosing the jejunum to the dilated first 
duodenal obstruction. P^t of the duodenum! Sometimes, in adults, duodeno- 

duodenostomy is possiple and this is ideal. 

An ectopic pancreas is found in the submucodjs of some part of the stomach, duo- 
denum, or small intestine (including Meckel’s diverticulum), the gall-bladder, adjoin- 
ing the pancreas (e.g. in the hilum of the spleen) or, (in 2 per cent, of carefully con- 
ducted necropsies) within the liver. Were it not that an ectopic pancreas in the wall of 
the intestine is apt to be the starting-point of an intussusception, all save those in one 
situation would remain symptomless. The exception is an ectopic pancreas in the 
wall of the stomach, which is liable to undergo cystic degeneration and give rise to 
epigastric discomfort. Usually the rounded filling defect produced by this swelling 
is diagnosed on radiographic findings as a benign neoplasm. 

Congenital cystic disease of the pancreas sometimes accompanies congenital 
disease of the kidneys and liver. 

Mucoviscidosis ( syn . fibrocystic disease) of the pancreas is but one mani- 
festation of a hereditary congenital abnormality of mucus secretion that renders 
mucus exceedingly viscid. Mucoviscidosis affects all mucus-secreting glands, in 
particular those of the pancreas and bronchioles. Viscid mucus obstructs the 
pancreatic ducts, and retention of pancreatic secretions results ; some of the alveoli 
rupture, pancreatic enzymes escape and become activated by tissue juice (Bodian). 
Thus, from birth or before it, the infant suffers from pancreatitis with subsequent 
fibrosis. The secretion of abnormally viscid mucus into the bronchial tree pre- 
disposes to respiratory infection, which takes the form of bronchiolitis, and fre- 
quently progresses to bronchiectasis. In 25 per cent, of cases the liver shows focal 
biliary cirrhosis. The sweat glands produce sweat containing two or four times 
more sodium chloride than normal. Thus, this remarkable disease affects not only 
mucus-secreting glands but all exocrine glands. 

Clinical Features : 

The life of one afflicted with fibrocystic disease of the pancreas is fraught with 
dangers. 

At Birth . — In 10 per cent, of cases the infant is bom with meconium intestinal 
obstruction (p. 938), or more rarely with meconium peritonitis (p. 875). 

During Infancy . — In most cases a few weeks or months after birth bronchiolitis 
develops. There is dyspnoea, with inspiratory indrawing of the lower chest and the 
suprasternal notch, and a distressing spasmodic cough. In a number of instances the 
-hest becomes barrel-shaped, and a radiograph shows bronchiectasis. In 90 per cent. 
>f cases steatorrhoea is present, and usually die stools are unduly frequent, greasy, 
md offensive. In the absence of severe respiratory distress the appetite is voracious, 
a spite of which the infant is marasmic, except for a distended abdomen. 

In Older Children . — Steatorrhoea with wasting (fig. 1090) continues, and is dis- 
nguished from coeliac disease by the early onset, the excellent appetite, the almost 
onstant accompaniment of attacks of respiratory infection, and, possibly, by a history 
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of death in infancy from intestinal obstruction or pneumonia of siblings. In ho 
weather excessive loss of electrolytes in sweat sometimes results in severe dehydration 
and even death. Cirrhosis of the liver and hypertension frequently develop ; indeed , 
one- third of all cases of portal hypertension at this time of life occur in subjects with 

this disease. If the patient reaches late childhooc. 
without gross pulmonary or hepatic damage, improve- 
ment is remarkable and often sustained. 

In Adults : (a) Middle-aged patients with long- 
standing pulmonary suppuration and steatorrhoea 
should always be suspected of suffering from mucovis 
cidosis. Opacities in the vitreous humour, choroiditis-, 
and bilateral enlargement of the submaxillary salivary 
glands are frequent accompaniments of mucoviscidosis 
in adult life. 

( b ) Staphylococcal infections are frequent and diffi- 
cult to eradicate. This organism thrives in a medium 
containing a high concentration of sodium chloride. 

(c) The maintenance of fluid balance following any 
operation on a patient with mucoviscidosis is a severe 
test of applied physiology. The amount of sodium, 
potassium, and chloride generally allowed in making 
up fluid balance charts is so much exceeded (because 
of loss of these ions in the sweat) as to call for 
“ courage lest we falter.” 

Confirmatory Tests : 

1. The amount of trypsin in the duodenal content is 
very low or absent. 

2. Sweat Tests: (a) The Full Sweat Test . — The 
patient is encased in a polythene bag. The sweat 
is collected and subjected to chemical analysis. Neither 
in health nor in any other disease does sweat contain 
more than 70 mEq/L. sodium, 60 m Eq/L. chloride, or 
20 mEq/L. potassium. In 99 per cent, of patients 

suffering from mucoviscidosis these figures are (often greatly) exceeded. During the 
test the patient requires careful supervision; fatal outcomes (heat stroke) have 
resulted from its application. 

(b) The Finger-print Sweat Test . — A finger-print is taken on an agar plate. The 
agar is impregnated with silver nitrate and potassium chromate. In mucoviscidosis 
the excessive sodium chloride in the sweat bleaches the suspended chromate in under 
twenty minutes. The test lacks reliability. 

3. The electric conductivity of saliva secreted by healthy persons declines after 
stimulation. In mucoviscidosis alone the value remains constant, or even increases. 

Treatment should aim at controlling respiratory infection, which is nearly always 
staphylococcal. The antibiotic selected will depend on the laboratory tests of 
sensitivity of the infecting organism. A major problem is development of resistance 
by the organisms to one antibiotic after another. 

Much can be done for fibrocystic disease of the pancreas by symptomatic treatment. 
Extra proteins should be given. The sugar intake should be high, but that of starch 
must be moderate. Fat is curtailed drastically, whereby the frequency, bulk, and 
foulness of the stools are diminished. Provided this diet is adhered to and enteric- 
coated capsules of pancreatin, 5 to 10 G. are taken before feeds, and 200 units of 
vitamin D and 10,000 units of vitamin A are given daily, there is nearly always a 
substantial gain in weight. 

Lastly, there should be liberal salting of food. In hot weather extra salt, 2 G. per 
day, should be supplied. The dietetic regimen must be followed throughout life. 



Fig. 1090. — Fibrocystic 
disease of the pancreas in a 
girl two years of age. (Dr. 
A. P. Norman , London .) 


INJURIES 

On account of its deeply placed, protected position, injuries to the pancreas an 
uncommon. Blows on the abdomen and traffic accidents are the usual causes ; the: : 
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njuries can also occur from under-water blast. In many instan c e s when the pan- 
.reas is damaged, other organs, particularly the spleen and the duodenum, are 
nvolved simultaneously. That the pancreas has been severely damaged can be 
suspected pre-operatively only by a high serum amylase estimation. 

Type 1.— The patient, who has had a severe injury to the upper abdomen, presents 
signs of a serious lesion of some intra-abdominal organ, and it is thought wise to 
explore. When the pancreas is the injured organ, there is often blood-stained fluid 
m the lesser sac, and fat necroses are sometimes present. 

Type 2 ( Milder Injuries). — The first intimation that the pancreas has been 
lacerated is often the development of a pseudo-pancreatic cyst (p. 858). 

Treatment ( Type 1 Injury). — If the tail of the pancreas is completely or nearly 
severed, it should be removed, the duct closed by two very fine absorbable sutures, 
and the raw surface covered by a free omental graft. When the head or body is 
deeply lacerated it is best to approximate the two fragments with a single stitch, which 
is not tied tightly (multiple stitches cause necrosis of the pancreas). The lesser sac 
ts drained, and the abdominal wall closed with non-absorbable sutures. Propanthe- 
line (p. 853) may expedite healing (see also Post-Operative Acute Pancreatitis, p. 854). 

INFLAMMATION 

PANCREATITIS 

It is now agreed 1 that this disease should be considered under the following 
headings: 

1. Acute Pancreatitis \ These return to normal when the primary cause is 

2. Relapsing Acute Pancreatitis / removed. 

3. Chronic Pancreatitis \ In these, even if the cause is remcn 

4. Relapsing Chronic Pancreatitis / structural damage still remains. 

ACUTE AND RELAPSING ACUTE PANCREATITIS 

Pancreatitis is always a serious disorder, the acute attack carrying a mor- 
tality of 20 per cent. The great problem in this disease is the multiplicity of 
axiological factors. 

/Etiology. — In this country about 75 per cent, of cases have concurrent 
disease of the biliary tract. The remainder may be associated with one of the 
following — hyperparathyroidism (especially where calculi are present), 
hypothermia, mumps, or vascular disease. A few cases are familial and are 
associated with hyperlipaemia, fibrocystic disease of the pancreas, or a defec- 
tive amino-acid metabolism (especially for cystine or leucine). In the 
U.S.A., about 50 per cent, are associated with biliary disease, 25 per cent, 
with chronic alcoholism, and the remainder are miscellaneous as above. 
Post-operative pancreatitis requires special mention (p. 854) because of its 
high mortality. 

The basic process in acute pancreatitis is one of auto-digestion following 
activation of trypsinogen. There are many hypotheses as to the mechanism 
of this. Some postulate reflux of bile or of duodenal juice into the pancreatic 
duct system due to anatomical or mechanical causes, or pressure differences 
between the pancreatic and biliary system. Others claim to find pancreatic 
duct obstruction or infection, in addition to the vascular and metabolic con- 
vlitions mentioned already. It is im portant to add, however, that evidence is 
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of death in infancy from intestinal obstruction or pneumonia of siblings. In hot 
weather excessive loss of electrolytes in sweat sometimes results in severe dehydration 
and even death. Cirrhosis of the liver and hypertension frequently develop ; indeed, 
one-third of all cases of portal hypertension at this time of life occur in subjects with 

this disease. If the patient reaches late childhood 
without gross pulmonary or hepatic damage, improve- 
ment is remarkable and often sustained. 

In Adults : {a) Middle-aged patients with long- 
standing pulmonary suppuration and steatorrhoea 
should always be suspected of suffering from mucovis- 
cidosis. Opacities in the vitreous humour, choroiditis, 
and bilateral enlargement of the submaxillary salivary 
glands are frequent accompaniments of mucoviscidosis 
in adult life. 

( b ) Staphylococcal infections are frequent and diffi- 
cult to eradicate. This organism thrives in a medium 
containing a high concentration of sodium chloride. 

(c) The maintenance of fluid balance following any 
operation on a patient with mucoviscidosis is a severe 
test of applied physiology. The amount of sodium, 
potassium, and chloride generally allowed in making 
up fluid balance charts is so much exceeded (because 
of loss of these ions in the sweat) as to call for 
“ courage lest we falter.” 

Confirmatory Tests : 

1. The amount of trypsin in the duodenal content is 
very low or absent. 

2. Sweat Tests: ( a ) The Full Sweat Test . — The 
patient is encased in a polythene bag. The sweat 
is collected and subjected to chemical analysis. Neither 
in health nor in any other disease does sweat contain 
more than 70 mEq/L. sodium, 60 mEq/L. chloride, or 
20 mEq/L. potassium. In 99 per cent, of patients 

suffering from mucoviscidosis these figures are (often greatly) exceeded. During the 
test the patient requires careful supervision ; fatal outcomes (heat stroke) have 
resulted from its application. 

(b) The Finger-print Sweat Test. — A finger-print is taken on an agar plate. The 
agar is impregnated with silver nitrate and potassium chromate. In mucoviscidosis 
the excessive sodium chloride in the sweat bleaches the suspended chromate in under 
twenty minutes. The test lacks reliability. 

3, The electric conductivity of saliva secreted by healthy persons declines after 
stimulation. In mucoviscidosis alone the value remains constant, or even increases. 

Treatment should aim at controlling respiratory infection, which is nearly always 
staphylococcal. The antibiotic selected will depend on the laboratory tests of 
sensitivity of the infecting organism. A major problem is development of resistance 
by the organisms to one antibiotic after another. 

Much can be done for fibrocystic disease of the pancreas by symptomatic treatment. 
Extra proteins should be given. The sugar intake should be high, but that of starch 
must be moderate. Fat is curtailed drastically, whereby the frequency, bulk, and 
foulness of the stools are diminished. Provided this diet is adhered to and enteric- 
coated capsules of pancreatin, $ to 10 G. are taken before feeds, and 200 units of 
vitamin D and 10,000 units of vitamin A are given daily, there is nearly always a 
substantial gain in weight. 

Lastly, there should be liberal salting of food. In hot weather extra salt, 2 G. per 
day, should be supplied. The dietetic regimen must be followed throughout life. 



INJURIES 

On account of its deeply placed, protected position, injuries to the pancreas are 
uncommon. Blows on the abdomen and traffic accidents are the usual causes ; these 
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injuries can also occur from under-water blast. In many instances when the pan- 
creas is damaged, other organs, particularly the spleen and the duodenum, are 
involved simultaneously. That the pancreas has been severely damaged can be 
suspected pre-operatively only by a high serum amylase estimation. 

Type 1. — The patient, who has had a severe injury to the upper abdomen, presents 
signs of a serious lesion of some intra-abdominal organ, and it is thought wise to 
explore. When the pancreas is the injured organ, there is often blood-stained fluid 
in the lesser sac, and fat necroses are sometimes present. 

Type 2 {Milder Injuries ). — The first intimation that the pancreas has been 
lacerated is often the development of a pseudo-pancreatic cyst (p. 858). 

Treatment {Type 1 Injury ). — If the tail of the pancreas is completely or nearly 
severed, it should be removed, the duct closed by two;very fine absorbable sutures, 
and the raw surface covered by a free omental graft. When the head or body is 
deeply lacerated it is best to approximate the two fragments with a single stitch, which 
is not tied tightly (multiple stitches cause necrosis of the pancreas). The lesser sac 
is drained, and the abdominal wall closed with non-absprbable sutures. Propanthe- 
line (p. 853) may expedite healing (see also Post-operathre Acute Pancreatitis, p. 854). 

INFLAMMATION \ 

PANCREATITIS 

It is now agreed 1 that this disease should be considered under the following 
headings : 

1. Acute Pancreatitis \ These return to normal when the primary cause is 

2. Relapsing Acute Pancreatitis J removed . 

3. Chronic Pancreatitis \ In these , even if the cause is removed , functional or 

4. Relapsing Chronic Pancreatitis J structural damage still remains . 

ACUTE AND RELAPSING ACUTE PANCREATITIS 

Pancreatitis is always a serious disorder, the acute attack carrying a mor- 
tality of 20 per cent. The great problem in this disease is the multiplicity of 
xtiological factors. 

/Etiology . — In this country about 75 per cent, of cases have concurrent 
disease of the biliary tract. The remainder may be associated with one of the 
following — hyperparathyroidism (especially where calculi are present), 
hypothermia, mumps, or vascular disease. A few cases are familial and are 
associated with hyperlipaemia, fibrocystic disease of the pancreas, or a defec- 
tive amino-acid metabolism (especially for cystine or leucine). In the 
U.S.A., about 50 per cent, are associated with biliary disease, 25 per cent, 
with chronic alcoholism, and the remainder are miscellaneous as above. 
Post-operative pancreatitis requires special mention (p. 854) because of its 
high mortality. 

The basic process in acute pancreatitis is one of auto-digestion following 
activation of trypsinogen. There are many hypotheses as to the mechanism 
of this. Some postulate reflux of bile or of duodenal juice into the pancreatic 
duct system due to anatomical or mechanical causes, or pressure differences 
between the pancreatic and biliary system. Others claim to find pancreatic 
duct obstruction or infection, in addition to the vascular and metabolic con- 
ditions mentioned already. It is important to add, however, that evidence is 


1 The Marseilles classification was adopted in 1 963 in order to standardise analysis of this 
condition. 
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accumulating that the process may start as an intracellular derangement. 
There is no evidence that it is an auto-immune disease. 

None of these theories gives adequate explanation of the disease and the 

actual cause remains unknown. 

Pathology. — Hitherto, the terms oedema- 
tous pancreatitis and haemorrhagic pancreatitis 
have been used. These are not really separate 
conditions, but different stages of one process. 
They have, of course, a vastly different prog- 
nosis ; oedematous pancreatitis is rarely fatal. 
The following are the outstanding features : 

(a) The peritoneal cavity contains a blood- 
stained exudate; the omentum and subperitoneal 
fat arc studded with areas of fat necrosis (fig. 1091 ). 

Fat necroses are dull, opaque, yellow-white areas 
suggestive of drops of tallow. They are most 
abundant in the vicinity of the pancreas, but are 
widespread in the greater omentum and the mesen- 
tery. At necropsy they can sometimes be demon- 
strated beneath the pleura and pericardium, and 
even in the subsynovial fat of the knee joint. Fat 
necroses consist of small islands of saponification 
caused by the liberation of lipase, which splits fat 
into glycerol and fatty acids. Free fatty acids 
combine with calcium to form soaps =fat necrosis. 

(b) The Pancreas. — In the mildest form the 
whole or part of the organ is oedematous, but if 
severe, it may be grossly haemorrhagic and some- 
times necrotic. The retroperitoneal tissues around the pancreas may then be engorged 
with blood-stained fluid. 

(c) Associated Pathology. — As already mentioned, gall-stones and infected bile 
are frequently found. 

NATURAL HISTORY OF ACUTE EPISODE OF PANCREATITIS 
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Fig. 1091. — Widespread fat 
necroses of omentum. A test- 
tube has been filled with the 
blood-stained peritoneal fluid. 
This specimen was rich in amy- 
lase. CG. D. Adhia, F.R.C.S., Bombay.) 


Fig. 1092. — Compiled from clinical evidence and autopsy data. 

(J.E. Trapnell, F.R.C.S., Bristol.) 

When the lesser sac has been drained and the patient survives, portions of necrotic, 
pancreatic, and peri-pancreatic tissue may be discharged through the wound as putty- 
like material. On analysis this material has been shown to be composed largely of 
calcium stearate. 

Clinical Features. — Unlike acute cholecystitis, acute pancreatitis shows 
no predilection for obese persons, no sex discrimination, and while the age of 
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the patient is extraordinarily variable, the maximum incidence is between 
fifty and sixty years. The salient features of acute pancreatitis are as follows : 

Onset . — The attacks come on at any time but frequently follow the ingestion 
of a heavy meal and/or alcohol. 

Pain is agonising, mainly epigastric, radi- 
ates to the back (fig. 1093) and slowly rises 
to a crescendo over several hours (in contra- 
distinction to the pain of perforation). Moy- 
nihan described it as ‘ illimitable agony \ 

Vomiting and retching, repeated and noisy, 
are a marked feature. 

Rigidity, like pain, develops slowly and 
may become generalised. 

Tenderness can be elicited in the early 
hours of the disease by firm and deep palpation oyer the pancreas and occa- 
sionally in the left renal angle where the tail of thje pancreas is comparatively 
near the surface. 

Profound shock is not uncommon — the patient is sweating and collapsed, 
the nose is cold, and the blood-pressure depressed. This feature calls for 
urgent infusion of plasma. The shock may be due partly to circulating 
* kinins ’ which are formed by the action of trypsin on the plasma proteins. 

Cyanosis . — Cyanosis is a common accompaniment of the acute forms of 
acute pancreatitis. 

Faint jaundice may sometimes be seen especially during the second day. 
Probably it is obstructive, and due to oedema of the head of the pancreas. 

Ileus in the early stages is limited to the duodenum and proximal jejunum. 
The gas-filled solitary loop may show on plain X-ray (a useful diagnostic 
feature if present). Unless prevented by gastro-intestinal aspiration, peristal- 
sis diminishes after twelve hours and abdominal distension supervenes. 

A tender, palpable mass may appear in the epigastrium towards the end of 
the second week. This is usually a pseudo-cyst (p. 858). If the mass appears 
later — after the third week — it is due to abscess formation. 



JFig. 1093. — The usual distri- 
bution of the pain of acute 
pancreatitis. 


Discoloration of the skin is a rare manifestation of acute pancreatitis seen in cases of 
two or three days’ standing. Grey Turner first described it in the loins* and likened 
it in appearance to that of late extravasation of urine. Other observers have described 
a similar discoloration around the umbilicus. The cause of the phenomenon is the 
action on the subcutaneous fat of pancreatic ferments that have escaped from the 
retroperitoneal tissues* either directly or via the round ligament of the liver. 


Laboratory and Other Investigations : 

Leucocyte Count . — A leucocytosis above 10*000 per c.ml. occurs frequently, 
and it may rise as high as 30*000. 

The Serum-amylase Estimation . — The normal value is 80 to 150 Somogyi 
units; 400 units is suggestive of abnormality. A level of 1,000 units is the 
minimum necessary to support a diagnosis of acute pancreatitis. The highest 
level is attained within an hour after the onset of symptoms. Subsequently 
there is a rapid fall to normal level within forty-eight hours. 


Lord Moynihan , 1865-1936. Surgeon, General Infirmary, Leeds. 

George Grey Turner , 1877-1951. Professor of Surgery , Post-Graduate Medical School , London . 
Michael Somogyi, Contemporary . Emeritus Biochemist, Jewish Hospital, St. I 
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The diastatic index of the urine is normal (below 50 units) during the early hours of 
the attack. After twelve to twenty-four hours it often rises to 100 units or more ; 
sometimes it is as high as 500 and, rarely, 1,000 units. The importance of the 
diastatic index of the urine lies in the fact that it remains elevated after the serum 
amylase has returned to normal. 

The serum calcium (normal — 10 mg./ioo ml.). — Concentrations below 7 mg./ioo 
ml. are often followed by the death of the patient, in spite of the administration of 
calcium. The test is of some prognostic value as is the appearance of tetany. The 
serum calcium level may be an indication of the amount of calcium fixed in the form- 
ation of calcium soaps. 

The serum bilirubin (normal — not exceeding 0*2 mg./ioo ml.) is nearly always 
raised, even when no icteric tint of the sclera is apparent. 

The serum fibrinogen is raised at the end of the first week and should return to 
normal in the third. This is of considerable prognostic value (fig. 1092). 

Methcemalbumen — the presence of this in the blood indicates a haemorrhagic 
necrosis and is associated with a bad prognosis. 

Electrocardiographic Changes . — It is by no means uncommon to find abnormal 
electrocardiographic recordings in patients with acute pancreatitis ; in a few the 
record is so abnormal as to support a provisional diagnosis of myocardial infarction. 
These electrocardiographic changes disappear with recovery of the patient, but may 
return during subsequent attacks (Pollock). 

Radiography. — The chief value of this is to demonstrate the ileus, which shows as a 
gas shadow in the duodenum and first loop of jejunum. 

Differential Diagnosis. — The most important point in diagnosis is to 
remember it as a possible cause in every case of upper abdominal pain and to 
request a serum amylase. Coronary occlusion, high intestinal obstruction, 
perforated peptic ulcer, leaking dissecting aortic aneurysm, and gall-stone 
colic are the conditions that may have similar features. The absence of gas 
beneath the diaphragm helps to exclude a perforated peptic ulcer. 

ABDOMINAL PAIN WITH RAISED SERUM AMYLASE 

The significance of a serum amylase above 1,000 units associated with abdominal 
pain is of great importance to the surgeon. Acute pancreatitis is best treated conser- 
vatively whereas other conditions may require laparotomy. The following conditions 
should therefore be considered: 

1. Afferrent loop obstruction following gastrectomy — this is the commonest cause. 
It occurs usually in the early post-operative period but has been reported at 5 years. 
Back pressure in the distended loop up the pancreatic duct is presumed to raise the 
serum amylase (sometimes up to 3,000 units or more). It can be confidently diag- 
nosed in these circumstances because there is no aspirate of bile-stained fluid from an 
indwelling gastric tube. This distension factor may also be present in high intestinal 
obstruction apart from gastrectomy. 

2. Absorption through the peritoneum as in biliary peritonitis — due to a perforated 
duodenal ulcer, leaking duodenal stump, a leak following biliary surgery or perfora- 
tion of the gall bladder. 

3. Damage to the Pancreas or its blood supply — as in direct trauma, thrombosis of 
the aorta or the inferior vena cava or a ruptured aortic aneurysm. 

4. Spasm of the ampulla of Vater — may follow administration of morphine (p.853). 

Raised serum amylase has also been reported in ectopic gestation and bronchial 

carcinoma. 

Treatment. — Operation in this condition increases the mortality. Con- 
servative treatment is the basis of modem management. The essentials of 
treatment, whatever the cause, are: 

Relief of Pain . — The most effective drug is atropine in adequate amounts, but 
this may be contraindicated in the elderly. Pethidine 1 (ioo mg. I.M.) is also 

1 Pethidine is known as demerol in Canada, and as demerol hydrochloride in the U.S.A. 

Alan Victor Pollock , Contemporary . Surgeon , Scarborough Hospital , Scarborough, Yorkshire. 
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valuable. Morphine should not be used as it increases spasm of the 
sphincter of Oddi. 

Rest for the Pancreas. — This means suppression of secretory activity by 
abolition of stimuli. Vagal influence can be abolished by atropine gr. too (0 6 
mg.) four-hourly, or propantheline 15 to 30 mg. intravenously in a slow drip, 
repeated, with caution, in six hours, if necessary. Hormonal stimulation 
(secretin and pancreozymin) is best subdued by continuous and efficient 
gastric suction and nothing must be given by mouth. These measures, by 
resting the pancreas, contribute greatly to the relief of pain. 

Replacement of Fluid and Electrolytes. — Rapid correction is urgent and life- 
saving. It is wise to start with plasma pending estimation of electrolytes. It 
is best to avoid excessive use of glucose, as this may stimulate the pancreas. 
Calcium gluconate 10 ml. of a 10 per cent, sohftion. I.V. should be given 
daily. If hypotension persists in spite of the use of plasma, intravenous 
noradrenaline (given via a long catheter introduced into one of the great 
veins) may be valuable. ’ 

Other Therapy. — An antibiotic should be used to prevent secondary infection — 
one of the tetracyclines is probably best. Despite the fact that some cases of acute 
pancreatitis have arisen during therapy with adrenal hormones, hydrocortisone or 
ACTH may be valuable in the desperate case. Trasylol, which destroys trypsin in 
vitro has not yet been conclusively proved to be clinically effective. 

If the diagnosis is made at laparotomy , it is safer in the majority of cases to 
do nothing but close the abdomen with non-absorbable sutures. Any 
manipulation around the head of the pancreas will increase the mortality. 
Occasionally, associated pathology such as fulminating cholecystitis requires 
extirpation. Subsequently, patients are treated as already described. 

Complications of Acute Pancreatitis. — While the treatment of acute pancrea- 
titis is preferably non-operative, the treatment of most of its complications requires 
surgical intervention. In epitome the complications are : 

1. The development of a pseudo-cyst occurs in about 12 per cent, of cases (p. 858). 

2. Abscess formation ( rare ), which gives rise to a swelling most commonly in the 
left flank, a swinging temperature (sometimes masked -by antibiotics), and a raised 
plasma fibrinogen level (fig. 1092). The abscess should be drained posteriorly. 

3. A collection of blood in the lesser sac (rare), characterised by the very early and 
sudden appearance of an epigastric swelling, is best treated by evacuation of the clot 
under local anaesthesia — a measure which slightly improves the very poor prognosis. 

Convalescence. — The diet should be bland, consisting essentially of small 
frequent meals avoiding fried food, spices, and thick soups. Alcohol is for- 
bidden. Food is best eaten dry, fluids being taken between meals. An 
antispasmodic, i.e. tinct. belladonna, just before meals may be beneficial. Some 
patients derive considerable benefit from the regular use of the slow-release 
glyceryl-trinitrate preparation * Sustac ’. By far the most important feature of 
convalescence is to determine those cases likely to have recurrences, in 
particular those with associated biliary disease. Cholecystography is 
mandatory but should be delayed for a month and a fat meal should not be 
given during the X-ray to encourage the gall-bladder to contract. In those 
cases with stones, cholecystectomy and choledocholithotomy should be done 
as a safeguard against recurrence. In the group in which gall-stones are not 
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found, the prognosis with regard to recurrence is uncertain. In general, 
however, acute pancreatitis or relapsing acute pancreatitis does not proceed to 
chronic pancreatitis. 

POST-OPERATIVE ACUTE PANCREATITIS 

In this condition, the mortality is greater than 50 per cent. It may follow any sur- 
gical procedure but occurs most commonly after operations on the biliary tree, the 
stomach, and the spleen. Manipulation in and around the sphincter of Oddi is espec- 
ially liable to cause this condition. The real cause is as uncertain as it is in pan- 
creatitis generally. The essential treatment lies in early diagnosis and conservative 
management as described. 

CHRONIC PANCREATITIS 

It is best to regard this condition as an entirely separate entity from acute 
pancreatitis. The latter rarely if ever proceeds to the chronic disease. The 
essential change in the pancreas is slowly progressive with destruction of 
acini, increasing fibrosis, and often with corresponding functional failure. 
In some, there may be calcification in the gland — this is seen especially if 
there is a background of alcoholism or where hereditary or endocrine factors 
are prominent. 

Clinical Features. — There are five main types of presentation: 

(1) As persistent upper abdominal pain passing through to the back (p. 851). 
(2) As a cause of obstructive jaundice. (3) As a malabsorption disorder — i.e. 
failure of external secretion, with steatorrhoea, weight loss, and vitamin 
deficiencies. (4) As diabetes — i.e. failure of internal secretion. (5) Some- 
times the diagnosis is made solely by palpation of the pancreas during 
laparotomy. The features may include nodularity, irregularity, fixity, in- 
duration, or the presence of a mass. It is unwise to make the diagnosis on 
nodularity alone (the normal pancreas may be nodular when it is turgid with 
secretion). 

Age, Sex, and Habitude. — Unlike cholecystitis, chronic pancreatitis occurs 
much more frequently among men than among women. There is no 
predilection for fat persons, and the age incidence, while having a more 
restricted ambit, is not dissimilar from that of carcinoma of the pancreas. 

RELAPSING CHRONIC PANCREATITIS 

Clinical Features. — These cases characteristically fall into type 1 (above). 

Pain. — The hall-mark of relapsing pancreatitis is recurrent attacks of pain 
which may exceptionally last for only an hour but usually continue for two or 
three days (cf. Biliary Colic, p. 828, the attacks of which last from minutes up 
to two or three hours). 

Periodicity. — The attacks vary in frequency ; they may occur as often as 
once a week or as seldom as three times a year. As a rule, with the passage 
of time the attacks become more frequent. Happily, in a few patients the 
remissions lengthen. 

Vomiting is usually oft-repeated, and commences some time after the pain; 
the contents of the duodenum, as well as those of the stomach, are ejected. 

Weakness or fatigue is common, and it is not unusual for this to herald an 
oncoming attack by two or three days. 
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Jaundice is somewhat exceptional ; in several large series of cases it has been present 
in under 15 per cent, of cases. Observing that gall-stones, if present, are nearly 
always confined to the gall-bladder, it would seem that mild jaundice is hepatogenous 
in origin (Cattell), although undoubtedly in the more advanced cases it is the result 
of pressure upon the terminal part of the common bile duct. 


Atherosclerosis and chronic relapsing pancreatitis often go hand in hand 

(Saint). 

Alcoholism or drug addiction is so often present (40 to 50 per cent.), that 
either is to be regarded as an important diagnostic datum. The habit is 
sometimes acquired in an endeavour to seek relief from the intolerable pain. 

Radiography. — It is important to have a plain film before any barium 
series to ascertain whether there is any pancreatic calcification (fig. 1094). 
When this is present it is usually intraductal. Tjie barium series may show 
widening and indentation of the duodenal cir- = 
cuit. Routine cholecystography should always j 
be done. If the gall-bladder has been removed, i 
an intravenous cholangiogram is necessary. p 

Special Investigations in Pancreatic 

Disease 

Serum Amylase. — This may be of use in the re- 
lapsing cases. It is increased during the attack. The 
elevation may not be great but it must be related to 
the base-line level obtained between attacks (e.g. 250 
to 300 mg. per 100 ml. in an attack with a base-line 
level of 50 mg. per 100 ml.). 

Stools. — Steatorrhoea is present when chemical examination (to measure the fatty 
acids) shows the fat content to be greater than 18 gr. in three days (Van de Kamer). 
The stools become bulky, pale, frothy, offensive, and float on water. Malabsorption 
occurs late in the disease and only appears when some 80 to 90 per cent, of the gland 
has been destroyed. Having recognised the presence of steatorrhoea, pancreatic 
disease can only be identified for certainty by duodenal intubation tests to determine 
the presence or absence of pancreatic enzymes. 



Fig. 1094. — Diffuse pancreatic 
calcinosis. 


Duodenal Intubation (Howat ) — The Secretin-Pancreozymin Test . 

Pancreatic secretory capacity can be measured by collecting duodenal contents 
quantitatively after stimulating the pancreas with secretin or secretin and pancreo- 
zymin given intravenously. This is the most helpful of all tests in the diagnosis of 
early chronic pancreatitis. A double-lumen radio-opaque tube (Dreiling) is passed 
and so sited that one lumen drains the stomach, the other the duodenum ; in this way 
duodenal contents can be collected free of gastric contamination. Continuous suction 
with negative pressure not greater than 50 mm. of Hg. is applied and the duodenal 
contents collected in fractions. After requisite control periods, secretin is given and 
the duodenal contents collected in ten-minute fractions for thirty minutes. Then 
pancreozymin is given and the collection is continued for a further thirty minutes. 

The characteristic features of chronic pancreatic disease, either chronic pancreatitis 
or carcinoma of the body of the pancreas, are reduced bicarbonate concentration and 
output, after secretin,[and reduced output of the enzymes — amylase, trypsin, and lipase 
after pancreozymin. 'Obstruction of the duct due to stones, stricture, a pseudo-cyst, 
or carcinoma leads to a reduced volume of the duodenal contents. 

The feature which distinguishes chronic pancreatitis from an attack of relapsing 
pancreatitis in which restitution to normal takes place, is a permanently diminished 
concentration and output of bicarbonate after secretin. The output of enzymes after 
pancreozymin is a slightly more sensitive index of pancreatic damage than a reduction 
of bicarbonate, particularly in carcinoma of the pancreas. Since pancreozymin contains 
cholecystokinin which contracts the gall-bladder, the secretin-pancreozymin test in 


Richard Bartley Cattell, 1900-1964, Surgeon and Director, Lahey Clinic, Boston, Mass., U.S.A. 
Brie Galton Saint , Contemporary. Professor of Medicine, University of Western Australia, I erth. 
Henry T. Howat, Contemporary. Physician, Royal Infirmary, Manchester. 

David A . Dreiling, Contemporary . Associate Professor of Surgery , Mount Stnat Hospital, New York. 
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early obstructive jaundice is a useful guide to the site of the primary obstruction either 
in the pancreatic or bile ducts. Impaired tests are always found in steatorrhcea of 
pancreatic origin. The duodenal contents obtained in these tests are particularly 
suited to examination for exfoliated carcinoma cells in both biliary duct and pancreatic 
growths (Papanicolaou test, p. 864). 

Morphine Provocation Test. — Pain may be provoked by morphine or codeine, 
together with an associated rise of serum amylase. 

Glucose Tolerance Test. — With progressive pancreatitis, glycosuria appears 
and a diabetic type of blood sugar curve is obtained. This is in contradistinction 
to intestinal causes of malabsorption, e.g. idiopathic steatorrhcea, which give flat 
curves. 

Occult blood in stools is usually absent in chronic pancreatitis, but may be present 
in carcinoma of the pancreas (p. 864). 

Differential Diagnosis from Carcinoma of Pancreas 

It is very difficult to be certain about this: (1) Because the length of the 
history is of little value and the duodenal intubation tests may be equivocal. 
(2) If the swelling found at laparotomy is confined to the pancreas alone, then 
it is still impossible to be certain. Biopsy is of little or no value and it may be 
dangerous. Birnstingl records ten cases with obstructive jaundice declared 
on pancreatic biopsy to be chronic pancreatitis, yet all were dead with car- 
cinoma of the pancreas within three years. However, if the disease has spread 
to the lymph nodes along the superior border, a valuable biopsy can be easily 
carried out. 

Prognosis. — A patient is unlikely to die of chronic pancreatitis, or even 
from one of the complications of this disease such as steatorrhcea, diabetes 
mellitus, or gastro-intestinal haemorrhage, but is likely to succumb eventually 
to some unrelated disorder such as cerebrovascular disease. 

Treatment. — All cases need a high-protein, high-calorie diet. Sustac (p. 
853) should be tried. Alcohol is completely forbidden. A concentrated 
triple-strength enteric-coated tablet of pancreatic enzyme is given with each 
meal, together with a multivitamin capsule. Anaemia should be corrected. 

Further treatment will vary according to the presenting features, but in 
general those with diabetes and malabsorption phenomena are best treated 
medically and rarely need surgery. When pain or jaundice is present 
surgery is usually necessary. In relapsing chronic pancreatitis sphincterot- 
omy and biliary tract procedures usually fail and partial or total excision is 
favoured. In relapsing acute pancreatitis, however, sphincterotomy and 
biliary tract surgery are often successful (Howat). 

OPERATIONS FOR CHRONIC PANCREATITIS 

(a) For Pain. — This may be so severe that it leads to drug addiction. The variety 
of procedures recommended is an index of the unsatisfactory treatment of this con- 
dition. 

(1) Pathology in the biliary tree must be thoroughly eliminated. This will involve 
cholecystectomy for stones and possibly exploration of the common bile duct. Some 
surgeons recommend transduodenal sphincterotomy or external choledochoduodenostomy 
(p. 842). In general the results of the latter, where possible, are better than those of 
the former. A guide as to the necessity for sphincterotomy is the production of pain 
on morphia provocation. 

Transduodenal Sphincterotomy. — The second part of the duodenum and the 
head of the pancreas are mobilised and the region of the duodenal papilla is palpated 

Martin Avigdor BimstingJ, Contemporary . Consulting Surgeon , St. Bartholomew' s Hospital , London. 
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as described on p. 846. The common bile duct is located, opened, and a BakeS’ 
dilator is (fig. 1095) introduced through the opening and passed in a downward 
direction. If a Bake§’ dilator, size No. 4, cannot be made to enter the duodenum 
with ease, the papilla should be located 

by palpation against the head of the pan- « Sc y 

creas through the duodenal wall with the c 

dilator in place. A vertical incision is f\ f\ f\ ( l\ 

then made through the duodenal wall A A f\ f 1 f II I I M I 

exactly opposite the papilla. With a A A 1 1 f I I 1 I I 1 I I I 

small Bake§’ dilator in the common | 1 I J I § I f I II I II II | | 

bile duct the papilla can be elevated 1 / if u \r Xr \r \r 

into the mouth of the duodenotomy 1 I II 8 ]| H if if 

incision (fig. 1096). A grooved director Scy * 

is insinuated into the orifice of the Fig. 1095. — BftkeS common bile-duct dilators. 

papilla as the Bake§’ dilator is withdrawn. 

At 11 o’clock (the clock is viewed from the right) a we<%e of tissue, including Oddi’s 
sphincter, is excised from the whole thickness of the papilla. 

Sphincterotomy performed in this way gives free exit to the terminal portions of 
both the common bile duct and the duct of Wirsung. ft is wise to place an ordinary 
T-tube in the common bile duct. The duodenum i| closed meticulously either 
transversely or longitudinal^. If the latter method is 

S t employed, a minimal amount ©f duodenal wall is turned in. 

In either event the outer layer is closed with fine interrupted 
silk sutures. The abdominal wall is closed, and the sub- 
hepatic space is drained. This operation is effective in some 
cases, but it is not of great value if there are structural 
changes in the gland, calcification, or duct strictures. 

(2) Interception of Nerve Pathways — Splanchnicectomy . — 
Resection of 3 cms. of the right great splanchnic nerve may 
be used in the treatment of intractable pain, but the long- 
term results are uncertain. 

(3) Partial Excision and Drainage — Retrograde Pancreato- 
iejunostomy . — Protagonists of this method state that in 
chronic pancreatitis the major pancreatic duct is often 
strictured for a greater length than could be remedied by 
performing sphincterotomy. With careful selection, there- 
fore, this operation can be very effective. The tail of the 
pancreas is mobilised and amputated obliquely. The duct 
‘ *r£ Uator KCC 1 of Wirsung is located and slit for a short distance, the cut 
edges being held apart by 

Fig. io96.-~Transduo- sutures as shown in fig. 1097 \ \ 

denal sphincterotomy, inset. Any calculi are removed. \ 

displaying the duodenal The divided distal end of the ( 'Am \ 
dt V*i^ 1 rfnTf'nZi i ’ « jejunum is then brought over I 

sphincter! 1 the stump of pancreas like the J 

finger of a glove, and sutured 

into place. The operation is completed as shown in i --- 

fig. 1097. During the course of the operation pancreato - ^ 

graphy may be done to demonstrate the topography of the r \ V ** P'-'* 

duct. This procedure is not without risk; hence the need t . \ ^ 

for a small volume of contrast media (about 2 ml.) intro- f > // 
duced at low pressure. A short piece of ureteric catheter ') x J / 

is passed down the duct and some diluted Hypaque (70 / 

per cent.) injected slowly. It should be possible to assess p IG IQ97 . Retrograde 

obstruction and the presence of further calculi in this way. pancreatojejunostomy. 

(4) j Excision of Pancreas — Pancreatoduodenectomy (p. {After M. K. Du Vai, jnr.) 
865). — When the lesion is situated mainly in the head of the 

pancreas, the patient is in adequate condition, and the pain is intolerable, it may be 
necessary to perform this formidable operation which offers the prospect of relief of 
symptoms. 

By and large, if any of these operations are undertaken, a good result may be 
expected in about half the cases. 

Jar os lav Bake ! , 1871-1930. Chief Surgeon, Landeskrankenkauses, Brno, Czechoslovakia. 
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Fig. 1096. — Transduo- 
denal sphincterotomy, 
displaying the duodenal 
papilla preparatory to 
division of Oddi’s 
sphincter. 
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Fig. 1097. — Retrograde 
pancreatojejunostomy. 
{After Af . K. Du Val, Jnr.) 
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(b) For Jaundice.— If this is the presenting feature, biliary drainage is essential. 

Cholecyst-jejunostomy (fig. 1098) is the oldest operation for this 
condition, and, for a patient in poor condition, is inferior to none, 
provided the gall-bladder is thin-walled and distended with 
bile (i.e. that there is no obstruction to the cystic duct). 


PANCREATIC CALCULI 

These are intraductal and consist of calcuim carbonate. The 
usual picture is one of multiple radio-opaque stones. Parathy- 
roid disease should be excluded. They are the result of the disease 
and not the cause — but if surgery is performed on the pancreatic 
duct (see above), the stones should be removed. Surgery is not 
mandatory for stones alone. 

/Pseudo-cyst 80%. 



Fig. 1098. — 
Cholecyst-jejun- 
ostomy-en-Y 
(Roux). 


PANCREATIC CYSTS 


\True 20%, 


Pseudo-cyst of the Pancreas. — This is essentially a collection of fluid in the 
esser sac (fig. 1099) and occurs most frequently as a result of acute pancreatitis, 
lor sometimes after injury. In order of frequency the 
pseudo-cyst projects (a) between the stomach and the trans- 
verse colon; ( b ) between the stomach and the liver; (c) 
behind or below the transverse colon. 

Clinical Features. — An epigastric swelling appears 
during the conservative treatment of pancreatitis, or in 
traumatic cases during or after convalescence for an injury 
that did not merit laparotomy. Exceptionally the patient 
is admitted with a pscudo-cyst of the pancreas and gives a 
history of an attack of severe abdominal pain that occurred 
a week or more previously. 

On examination there is a swelling, sometimes as large as a 
melon, placed centrally above the umbilicus : the swelling 
is fixed, and in many instances it is so tense that fluctua- 
tion cannot be elicited. As a rule, transmitted pulsation 
from the abdominal aorta is very noticeable and the diag- 
nosis of an aneurysm may be considered, although in the 
latter case the pulsation is expansile and, in the knee-elbow Fig. 1099. — Pseudo- 
position, the pulsation is much diminished. Moreover, in pancreatic cyst, 
the case of a pancreatic cyst, a bruit is absent and the swell- 
ing, which is the presenting feature, is much broader. 
Mesenteric cysts arc rare and are very mobile. A 
barium meal shows projection of the cyst into hollow 
viscera, especially the stomach (fig. 1 100). Every case 
of acute pancreatitis must be observed for the de- 
velopment of a pscudo-cyst. With this in mind, the 
width of the vcrtcbro-gastric interval as seen on 
lateral X-ray should be assessed on the tenth day of 
the disease. The earlier a pseudo-cyst appears the 
worse the prognosis. 

Treatment. — As soon as a cyst is confidently 
diagnosed, operation should be done. If it is delayed, 
infection may occur, frequently with tragic results. 
The treatment is cysto-gastrostomy. The stomach 
is opened through its anterior wall and an incision of 
about 2 inches (5 cm.) made through the posterior 
wall into the cyst. Haemostasis is secured and the 
anterior wall of the stomach is closed (fig. 1101). 
The contents of the cyst then drain into the stomach. 
Convalescence is shortened thereby, and the complications referred to are obviated. 
Curiously, food does not enter the sac, as might be expected. The opening must 
be large enough to allow for subsequent contraction. 



Fig. 1100. — Barium meal — 
lateral view. Pseudo-pancreatic 
cyst pushing the stomach for- 
ward. ( A . V. Pollock , F.R.C.S.% 
Scarborough.) 
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True Cysts of the Pancreas.— -In 20 per cent, of cases a cyst of the pancreas is a 
rue cyst, and falls into one of the following categories : 

(a) Cyst-adenoma.— Most true cysts belong to this group. Paradoxically these 
usually present as a solid swelling. The cysts are multiple and lie in an adenomatous 
mass. They may move on respiration and often have a narrow attachment to the 
pancreas. Removal is therefore accom- 
plished without undue difficulty. 

( b ) Mucoviscidosis of the Pancreas (p. 847). 

(c) Congenital Cystic Disease . — Possibly 
associated with polycystic disease of the 
kidneys and liver. 

{d) Retention Cyst . — This is part of the 
pathological change in chronic pancreatitis 
and is due to ductal obstruction. 

(1 e ) Hydatid Cyst . — The ubiquitous 
hydatid completes the list. 

Clinical Features* — Epigastric dis- 
comfort and the presence of a swelling are 
the usual reasons that cause the patient to 
seek advice. When the swelling arises in 
the tail of the pancreas it may be impossible 
to differentiate it from a hydronephrosis 
until pyelography has been performed. 

When the cyst arises in the head of the 
pancreas, the symptoms are identical with 
those of a choledochal cyst (p. 824). Fig. iioi. — C ysto-gastrostomy for 

Treatment. — A comparatively small pseudo-pancreatic cyst, 

cyst can be removed by dissection. A large 

cyst of the head of the pancreas is suitable for cystoduodcnostomy. A similar cyst 
of the body of the organ can be treated byj cysto-gastrostomy. When the cyst (or 
cysts) are situated towards the tail of the pancreas (this is the site of election for 
cystadenoma) the affected portion of the pancreas can be amputated. 

PANCREATIC FISTULA 

This usually follows trauma to the gland either by closed external injury or opera- 
tions for splenectomy or rarely gastrectomy. In most cases following operation, the 
injury was not suspected at the time. 

Treatment. — The problems in the management of these fistulas are: 

(1) Fluid and Electrolyte Loss . — In the presence of a fistula the pancreas tends to 
hypersecretion and anything from a few ml. to 2 litres may 
be lost in twenty-four hours. Such a loss of fluid and 
electrolytes may constitute a menace to life; they must 
therefore be replaced either by mouth or intravenously. 
In large losses, daily fluid and electrolyte balance must 
be maintained. If there is much loss, pancreatic extract 
should be given by mouth. Pancreatic secretion can be 
partially suppressed by propantheline (p. 853). The diet 
should consist of high protein and low carbohydrate. 

(2) Autodigestion of the Parietes . — The skin should be 
protected by an ointment composed of 1 per cent. HC 1 in 
zinc oxide cream. 

(3) * Pooling 9 of the discharge deeply in the wound. If 
possible, completely dependent drainage must be instituted; 
if necessary, the patient must lie prone. If this is not 
possible, continuous motor suction sump drainage must be 
carried out (fig. 1102). In any case, the daily loss must be 
measured. 

Spontaneous closure occurs in 90 per cent, of cases. 

Fig. 1102.— Continu- though this may take several months. Failure is usually 

ous suction sump drain- due to inadequate dependent drainage, 
age for pancreatic fistula. If in spite of all these measures the fistula fails to close, it 





86o 


A SHORT PRACTICE OF SURGERY 


should be dissected to its source in the pancreas and drained into the stomach or into 
a Roux-en-Y jejunal loop. 

IS LET- CELL TUMOURS OF THE PANCREAS 

The islets of Langerhans contain three types of cells : alpha, beta, and gamma, and of 
these the beta-cell is most common. 

Pathology* — The actual islet-cell lesion may be one of the following: 

(i) Hyperfunction without morphological change; (2) generalised hyperplasia; 
(3) discrete adenomata; (4) generalised adenomatosis ; (5) carcinomata. Two-thirds 
of islet lesions occur in the body or tail of the pancreas. Approximately in one-third 
of cases they are multiple and in one-third they are malignant. 

Such lesions may be associated with similar states in other endocrine glands, espe- 
cially the anterior pituitary, the parathyroids, and the adrenal cortex (multiple 
adenoma syndrome). 

Clinically, in overt cases, there may be: (1) Hyperinsulinism. (2) Features of other 
endocrine lesions, e.g. enlarged sella turcica, altered phosphorus and calcium blood 
levels, and increased keto-steroids in the urine. (3) Peptic ulceration. If a patient 
has peptic ulceration and hyperinsulinism (p. 744)5 it is certain that he has a multiple 
adenoma syndrome. (4) Zollinger-Ellison syndrome. 

Of these it is only necessary to discuss (1) and (4). 

HYPERINSULIN ISM-BETA -CELL TUMOUR (INSULINOMA) (fig. 1103} 

Clinical features are not stereotyped, and unless the attending clinician is alive 
to the bizarre symptoms to which it gives rise, insulinoma of the pancreas, still 
somewhat of an enigma, will often continue to be displayed only at that final Court 

of Appeal — the post-mortem room, for so often the 
patient is diagnosed as psychoneurotic, epileptic, a 
malingerer, or a sufferer from organic nervous disease. 

The attacks, due to hypoglycaemia, come on at irre- 
gular intervals and often with progressively increasing 
frequency and severity. Four stages are recognised, 
and in the beginning the attacks do not necessarily pro- 
gress beyond the first or second stages. 

Stage 1. — Often the symptoms simulate duodenal 
ulcer, awakening the patient in the early hours of the 
morning wich vague abdominal discomfort, relieved by 
carbohydrates. At other times nervous symptoms pre- 
dominate. There is a vague feeling of being unwell, a 
disinclination for exertion, and possibly some disorien- 
tation. 

Stage 2. — Trembling, sweating, dizziness, blurring of 
vision, and great hunger. 

Stage 3. — Sluggish mind, inarticulate speech, inco-or- 

Fig. 1103. — Beta-cell dinated movements, diplopia, sometimes hallucinations, 
islet tumour of the pancreas. Stage 4. — Fits indistinguishable from epilepsy 1 passing 

into semi-consciousness or coma, with dilated pupils 
and extreme spasticity. In course of time intellectual deterioration is liable to 
follow. 

Usually the patient is an adult under forty years of age, but a few cases have 
occurred in children. Because eating relieves the symptoms, over-weight not in- 
frequently results. Pain is not a feature of benign insulinoma, but is present in 
most cases where a malignant change has occurred. 

In a few instances the tumour contains sufficient calcium to show in a radiograph. 

Diagnosis. — The three criteria (Whipple’s triad), which, if present, establish the 
diagnosis, are: 

1. An attack, as described above, occurs in the fasting state (i.e. in the morning) 
or with exercise. 

2. During the height of the attack there is a hypoglycsemia below 45 mg. per 100 
ml. of blood. 

1 The brain cannot store dextrose, which it requires in large amounts. Deprivation of 
this essential brings about a burst of nervous energy; the higher centres are affected first. 
Paul Langerhans* 1847-1888. Professor of Pathology* Freiburg, Germany, 

Robert M, Zollinger , Contemporary, Professor and Chairman , Department of Surgery , Ohio State University , 

Columbus , Ohio , U.S.A. 

Edward Homer Ellison, Contemporary. Associate Professor of Surgery , Columbus , Ohio 

Allen Oldfather Whipple * 1881-1963, Professor of Surgery* Columbia University, New York City. 
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3. The symptoms are relieved by glucose. 

Confirmation depends on the identification 
>f hypoglycaemia. If an islet-cell tumour is 
present this will become manifest with fasting 
food, not water) if need up to be seventy-two 
hours (fig. 1104). 

Treatment. — The only curative treatment 
is extirpation of the tumour or tumours. An 
intravenous drip infusion of isotonic dextrose 
solution is started, laparotomy is performed and 
the pancreas is displayed. When the tumour 
t^fig. 1105) is not located at once, the pancreas 
should be mobilised (p. 846) to enhance 
thorough palpation. In 12 per cent, of cases 



Fig. 1104. — The hypoglycaemia 
caused by the islet-cell tumour is cured 
by operation. 


more than one tumour is present. Once found by palpation, an incision is made in 


the pancreas over the tumour. 



As a rule complete enucleation is possible. Drain- 
age of the area is essential. Undue hardness of the 
tumour calls for partial pancreatectomy, but this 
measure is required most often because of failure to 
locate the tumour, ii^ which event more than half 
the specimens removed reveal no abnormality. 
Consequently, the result in these instances is not 
always what is hoped for. In cases where the 
tumour is removed, 87 per cent, of patients arc 
cured ; in 4 per cent, there is slight or no relief. 
The mortality is about 8 per cent. 


Fig. 1 105 -Site of the insulin- Wcer-cgerne Tumour-Non-beta-cell Aden- 

secrcting adenoma in 254 cases. oma (Zollinger-EUison syndrome).— This is a 
Seven were situated in an ectopic tumour, situated usually in the tail ot the pancreas, 
pancreas. Twenty were overlooked which secretes a gastrin-like substance. In half of 
at operation. (y. Af. Howard et at ., the cases, the tumour is malignant and there may 


Philadelphia.) 


be metastases. The clinical manifestations are: 


(i) Intractable peptic ulceration which is frequently 
florid, rapidly progressive, and often situated in the upper jejunum. (2) Gastric 
hypersecretion of the order of 500 ml. per hour. (3) Diarrhcea with accompanying 
hypokalaemia in 30 per cent, of cases. (4) Occasionally steatorrhoea. The condition 
can be easily identified by gastric analysis (p. 743) and it should be thought of in every 
case of recurrent peptic ulceration. 

Treatment. — Theoretically, if the tumour can be identified and isolated, all that is 
required is its removal. There are three great difficulties however: (1) the tumour 
may be small and impossible to feel or see, (2) it may be multiple, (3) it may be malig- 
nant with extra-pancreatic deposits. Zollinger himself recommends total gastrectomy 
as well as removal of the tumour (which may involve partial pancreatectomy). In 
any event, during the operation for this condition, constant gastric suction should be 
maintained through an indwelling stomach tube. As soon as the tumour is removed, 
gastric secretion falls in amount and acid content (Dragstedt). If no tumour can be 
recognised after very thorough search, excision of the body and tail of the pancreas is 
advisable. Multiple small tumours may be present which are unrecognisable to the 
naked eye and close serial sections will be necessary in order to discover them. 


CARCINOMA OF THE PANCREAS 




The head proper (f). 

The periampullary region (i). 


‘of the Body and Tail 30%. 


Primary carcinoma of the pancreas accounted for 3,942 deaths in England 
and Wales in 1959. Most of the victims of the disease are past the meridian 

1 So-called because it is likely, but not absolutely certain, that alpha-cells are involved. 

Lester Reynold Dragstedt , Contemporary. Research Professor of Surgery , University of Florida , Gainesville , U.S.A. 
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of life, the average being fifty-seven years of age ; it is, however, not very 
unusual to encounter this condition in patients who are in their thirties 
Contrary to general belief, men are attacked only a little more often than 
women. 

Pathology : 

Usually the lesion is scirrhous, almost gritty to the knife edge, and fibrous 
in appearance. Occasionally it is medullary ; exceptionally it is a cystadeno- 
carcinoma. 

(a) Carcinoma of the head proper never attains the size of a fist ; 
rarely is it more than one-quarter of this size. The reason for this is that 

while still comparatively small it compresses the com- 
mon bile duct (fig. 1106), and unless the obstruction 
is relieved early, death from cholsemia results. As 
a small growth always lies deeply in the pancreas, 
obtaining a reliable specimen for biopsy is 
problematical (p. 864). 

( b ) Periampullary Carcinoma. — In less than 
one-third of cases of carcinoma of the head of the 
pancreas the neoplasm arises on the duodenal papilla, 
in the ampulla of Vater, or in the duodenal mucosa 
adjacent to the papilla. When such an operation or 
necropsy specimen is examined, it is usually im- 
possible to decide which of the three was the seat of origin — hence they are 
grouped together under the comprehensive term * periampullary. ’ It usually 
presents as jaundice associated with anaemia due to slow bleeding from the 
neoplasm. 

(c) Carcinoma of the body and tail tends to attain a greater size than 
the foregoing varieties ; it also metastasises more widely. 

Spread : Local Spread. — Carcinomata belonging to the first and third 
categories tend to adhere to, and invade, adjacent structures, particularly the 
duodenum, occasionally the pyloric antrum, and rarely the colon or the 
kidney. 

Lymphatic spread from the head is first to the lymph nodes along the hepatic 
artery ; that from the body and tail is to the gastric, coeliac, mesenteric, and 
para-aortic lymph nodes. The supraclavicular lymph nodes are involved 
less commonly than in cases of carcinoma of the stomach. 

Spread by the bloodstream occurs somewhat later. Metastases are carried 
especially to the liver ; usually the hepatic metastases are small and numerous. 

Peritoneal implantation resulting in ascites occurs in 10 per cent, of cases. 

Clinical Presentation 

Primary carcinoma of the pancreas presents in two distinct ways : (1) As a 
progressively obstructive jaundice where the growth is in the head of the 
pancreas. Pain is present but may not be a marked feature and must be 
carefully enquired for. (2) An unremitting pain in the back and epigastrium 
where the growth is in the body and tail. Both of these may have associated 



Fig. 1106. — Carcinoma 
of the head of the pancreas 
causing obstruction to 
the common bile duct and 
the duct of Wlrsung. 
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symptoms of anorexia, weight loss, or occasional vomiting or diarrhoea — 
symptoms that may be associated with any pancreatic disease. 

(1) As Obstructive Jaundice.— This group includes the vast majority of 
cases, and pruritus due to bile salts in the blood coincides with the onset of 
jaundice and may be severe. The jaundice usually progresses steadily until 
the patient is almost green in colour. 

An exception to this rule sometimes occurs in cases of periampullary carcinoma. 
After about a month of progressive (usually painless) jaundice, necrosis of a portion of 
the growth sometimes occurs, and pent-up bile escapes into the duodenum. Varia- 
tions in the depth of the jaundice and pyrexia heighten the similarity of the symptoms 
caused by this neoplasm to those of obstruction of the common bile duct by a gall- 
stone. 

Jaundice may occur when the growth is in the body and tail, but then it is 
due either to malignant lymph nodes in the portal fissure or metastases in the 
liver. 

Pain. — This must be carefully enquired for. It is usually a steady dull 
ache in the epigastrium radiating through to the back; it may be colicky and 
simulate gall-stone pain; sometimes it is paroxysmal radiating from the 
umbilicus and through to the back. In only 16 per cent, of cases is pain 
absent and in these the growth is confined to the ampulla. A distended 
gall-bladder is palpable in 60 per cent, of cases (Courvoisier’s law, p. 836). 
Anorexia is present in about 65 per cent, of cases. It is usually not 
severe. 

Loss of weight occurs in 90 per cent, of cases. It averages about 5 lb. (2-3 
kg.) per month. Often the patient may not have noticed it. A feeling of 
profound weakness is not uncommon. 

Enlargement of the Liver. — The liver is palpably enlarged in 65 per cent, of 
cases of carcinoma of the head of the pancreas. As a rule this enlargement is 
due to biliary obstruction, but it may be due to hepatic metastases. 

Acute cholecystitis and/or acute pancreatitis is occasionally the first indication 
of carcinoma of the pancreas, and in patients of the older age group this pos- 
sibility should come to mind. 

(2) As Intractable Pain without Jaundice. — It must be remembered that 
any patient who complains of intractable pain in the back at the level of the 
lumbar vertebrae 1 and 2, and especially on the left side, may be suffering from 
carcinoma of the tail of the pancreas . The usual picture is that of a persistent 
epigastric or back pain with a normal barium series. The patient usually says 
that the pain is worse when he lies down and it tends to keep him awake at 
night. As with most cases of retroperitoneal inflammatory or neoplastic 
disease of the posterior abdominal wall, the pain is eased by sitting up and 
leaning forward in bed, and this is the position the patient usually adopts. 
The pain is not related to food, but a marked feature is that it persists, week 
in, week out. In such cases a laparotomy should be done as it will probably 
supply the only means of diagnosis. Unfortunately many of these cases are 
regarded as having a backache of functional origin. Weakness, loss of weight. 
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anorexia, and a systolic bruit over the tumour are not pronounced but arc 
commonly present. 

Thrombophlebitis migrans may be an indication of the presence of pancreatic 
carcinoma of either type. The thrombophlebitis appears spontaneously in 
almost any superficial vein; it resolves, only to re-appear elsewhere. The 
explanation of this phenomenon is still obscure. It was first described by 
Trousseau and also occurs in other types of abdominal carcinoma. 

Diabetes and Carcinoma of the Pancreas. — ( a ) Diabetes mellitus is occasionally 
the first sign of carcinoma of the pancreas. Typical pain may be a pointer or completely 
absent. The condition should be suspected when a middle-aged person develops dia- 
betes and, in spite of adequate diabetic treatment, continues to lose weight. The sedi- 
mentation rate is helpful (Lawrence). In these patients the carcinoma may run a 
galloping course. 

( b ) Carcinoma of the pancreas is about ten times more frequent in diabetics than 
in the population at large. 

Calcinosis and Carcinoma of the Pancreas. — While pancreatic calcinosis is 
relatively rare among patients with pancreatic carcinoma, carcinoma of the pancreas 
develops in patients with pancreatic calcinosis with such frequency 
as to warrant the assumption that pancreatic calcinosis is a pre- 
carcinomatous condition. 

Investigations : 

Radiography. — It will be appreciated that radiography has 
little to offer in cases of carcinoma of the body or tail of the 
pancreas. In the case of carcinoma of the head of the organ some- 
times the C of the barium-filled duodenum is widened — the ‘pad 5 sign 
(so-called because it appears as if the c is crammed with padding) 
(fig. 1123). On infrequent occasions a periampullary carcinoma 
provides a filling defect. 

Laboratory Tests : 

The stercobilinogcn content of the faces is often lower than that found in chronic 
pancreatitis — less than 10 mg. per day. 

Occult blood in the stools is a valuable finding. It is especially frequent in cases of 
periampullary carcinoma. 

Hypoproteincemia occurs earlier, and more frequently, than it does in carcinoma 
of the stomach. 

The use of pancreatic enzyme tests (p. 855) are of doubtful value but the serum 
lipase level may be elevated whilst other enzymes are normal. 

Duodenal Cytological Analysis . — A duodenal aspiration tube is passed, and a 
radiograph is taken to confirm that the tip of the tube is in the duodenum. Secretin, 
100 units in 20 ml. water, is then injected intravenously, and methacholine chloride 
(a very strong parasympathetic stimulant) 10 mg. is given subcutaneously. Cyto- 
logical examination of the duodenal aspirate is then made. On the result of this 
cytological examination a diagnosis of carcinoma has been established on many 
occasions (Papanicolaou). 

When jaundice is present the problem of distinguishing obstructive 
jaundice from infective hepatitis may be difficult. Liver function tests (p. 
793) must be done, several times if necessary. In jaundice due to carcinoma 
it is nearly always possible to show progressive obstruction . Liver biopsy and 
trans-hepatic cholangiography p. 845 in these cases are not without risk. 

Management: 

Exploratory laparotomy is called for under the following circumstances: 
(1) Patients presenting with upper abdominal pain and loss of weight which 

Armand Trousseau , 180J-1867. Physician , H6tel-Dieu, Paris , France . 

Robert Darnel Lawrence , Contemporary. Consulting Physician, King's College Hospital , London. 

George Nicholas Papanicolaou > 1884-1962. Professor of Anatomy, Cornell University, New York. 



Fig. 1107. — 
The pad sign. 
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might be pancreatic in origin, (2) patients presenting with jaundice persisting 
for a month who have equivocal laboratory evidence. In such cases pre- 
liminary vitamin K injections are necessary. 

Confirmation of the Diagnosis. — There are two schools of thought as to 
the need for obtaining positive evidence before resecting the affected part 
of the pancreas : 

School I regards positive biopsy evidence of carcinoma as mandatory before pro- 
ceeding with radical resection. It admits that biopsy of the pancreas is difficult, but 
feel that the risks entailed are worth it. 

School II maintains that pancreatic biopsy is so often, hazardous and unreliable that 
they prefer to do without it. They regard biopsy of regional lymph nodes, particu- 
larly those along the hepatic artery, as more trustworthy, but rely mainly on palpation 
of the mobilised pancreas in the decision as to whethef to proceed with resection. 


PANCREATODUODENECTOMY 


Assessment of Operability . — A long right paramedian incision is made. Explore the 
area thoroughly. The presence of lymph nodes, fixity, and liver secondaries com- 
pletely rule out radical surgery. Expose the duodenum by separating the right half 


of the transverse colon and the hepatic 
flexure from their peritoneal attach- 
ments and dissect out the common bile 
duct above the duodenum. Mobilise 
the duodenum by dividing the peri- 
toneum along its right border so that 
it can be lifted off the inferior vena 
cava. Clear the superior mesenteric 
vessels and make sure that these and 
the portal vein are not involved in 
growth. If the growth is operable the 
operation may proceed. Divide the 
common bile duct above the duo- 
denum, mobilise the duodenum and 
pyloric antrum and ligate and divide 
the right gastric, right gastro-epiploic, 
and gastro-duodenal vessels. The 
duodeno- jejunal flexure is exposed 
and divided and the inferior pan- 
creatico-duodenal vessels are ligated. 
The superior mesenteric vessels in the 
region of the uncinate process must 
be carefully exposed. * The veins are 
very short and it is safer to divide 
the uncinate process leaving a thin 
slice of pancreas on the superior 
mesenteric vein, attending to bleeding 
carried out as in fig. 1108. 

The abdomen is now closed, but the i 
must be drained. 



Fig. 1108. — Reconstruction after pancreato- 
duodenectomy. Inset A, the stump of the body 
of the pancreas prepared for anastomosis with 
the jejunum. Inset B, the portion removed. 
(After H. A. Zintel.) 


points with sutures. Reconstruction is now 
treas of the biliary and pancreatic anastomoses 


Post-operative Treatment. — Transfusion of blood should be continued after 
the operation, as necessary, and vitamin K injections given for several days. 

Mortality and Results. — The general mortality of this extensive procedure is 
about 20 per cent. The complications are principally those of leakage from the 
pancreas or common bile-duct anastomoses. Acute dilatation of the stomach is prone 
to occur, and must be guarded against by gastric aspiration. The five-year survival 
rate of this operation is disappointingly low for carcinoma of the pancreas proper 
(6*4 per cent.); when performed for carcinoma of the ampulla the rate is much better 
(21 per cent.). 


s.p.s. — 55 



866 


A SHORT PRACTICE OF SURGERY 


Palliative Operation. 

— In the presence of jaun- 
dice when the neoplasm 
is considered to be in- 
operable, cholecyst- 
jejunostomy (fig. 1109) is 
performed. This measure, 
by short-circuiting the 
obstruction of the com- 

Fig. 1109.- bi !f. du "» relie Y es 

Cholecy s t - r ^ c ) aun( ^ ce anc * ma Y 8 lve 
jcjunostomy. she to nine months of life. 

Perhaps the major blessing 
it confers is relief from the intolerable 
itching. 

From time to time, to the astonishment 
of all concerned, the patient continues to 
improve and recovers completely, which 
shows how closely chronic pancreatitis of 
the head of the organ can mimic a neoplasm 
in this situation (fig. 1110). 

Treatment of Carcinoma of the 
Body and Tail of the Pancreas. — When 
laparotomy is performed before a growth 
situated towards the tail of the organ has 
metastasised, it can be resected with com- 
parative ease, and some lasting cures have 
been reported. The outlook in cases of 
papillary cystadenocarcinoma is particu- 
larly favourable. 

Total pancreatectomy is a formidable 




Fig. mo. — Obstructive jaundice with 
markedly distended gall-bladder (Cour- 
voisier’s sign, p. 836). ? carcinoma of 
pancreas. ? chronic pancreatitis. 


procedure but has been done for both carcinoma of the pancreas and chronic 


pancreatitis. 


Patients who have undergone total pancreatectomy require surprisingly little 


insulin — 30 to 70 units daily. Pancreatin, 10 to 12 G. daily, is given to improve fat 


absorption. 
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CHAPTER 37 

THE PERITONEUM, OMENTUM, MESENTERY, 
AND RETROPERITONEAL SPACE 

Surgical Physiology. — The peritoneal cavity is the largest cavity in the body, the 
surface area of its lining membrane being nearly equal to that of the skin. This veil- 
like serous membrane is composed of flattened polyhedral cells, one layer thick, resting 
upon a thin layer of fibro-elastic tissue, the two layers constituting the peritoneum. 
Beneath the peritoneum, supported by a small amount of areolar tissue, lies a network 
of lymphatic vessels and rich plexuses of capillary blood-vessels from which all 
absorption and exudation must occur. In health, only sufficient peritoneal fluid, 
which is a pale yellow, somewhat viscid fluid containing lymphocytes and leucocytes, 
is secreted to ensure that the more mobile viscera glide easily. Under the influence 
of decreased intra-abdominal pressure, occasioned by the upward movement of the 
diaphragm during expiration, aided by capillary attraction, this secretion travels 
continuously in an upward direction to the subdiaphrtgmatic spaces, where experi- 
mental evidence shows that fine coloured particulate matter and bacteria are 
absorbed rapidly into the subperitoneal lymphatic network. In a matter of minutes 
these coloured particles reach the lymph nodes above the diaphragm. 

When there is an outpouring of many ounces of peritoneal fluid, and, perhaps in 
addition, the contents of the stomach or duodenum escape into the peritoneal cavity 
through a perforation, it is extremelydoubtful if the forces just described are powerful 
enough to counteract the law of gravity. In all probability, excess of free fluid within 
a peritoneal cavity unobstructed by adhesions, runs downwards. 

The peritoneum is conveniently divided into two parts — the visceral surrounding 
the viscera, and parietal lining the rest of the cavity. The parietal portion is richly 
supplied with nerves and, when irritated, causes severe pain accurately localised to the 
affected area. The visceral peritoneum, on the other hand, is poorly supplied with 
nerves and pain arising therefrom is vague and poorly localised (p. 892). 


PERITONEOSCOPY 

For many years peritoneoscopy has been advocated for inspecting intraperitoneal 
organs without the necessity of laparotomy, but comparatively few surgeons employ it. 
The chief value of the method is to visualise the available portion of the liver in cases 
of hepatomegaly of undetermined origin. Its use has been extended to inspect the 
gall-bladder and the stomach, and also the uterus and adnexse, in subjects in whom 
laparotomy is inadvisable. 

The peritoneoscope resembles a cystoscope. The abdomen is prepared as for 
laparotomy. Preferably under general anaesthesia, an incision I inch (6 mm.) long is 
made in the middle line dose to the umbilicus. A small trocar and cannula are 
pushed into the peritoneal cavity and the requisite amount of air (1 to i£ litres) is 
introduced with a pneumoperitoneum apparatus. The patient is tilted so that the 
air will rise into the upper abdomen or the pelvis, as required. A special trocar and 
cannula is then introduced, the trocar withdrawn, and the telescope inserted. Biopsy 
of a particular area of the liver is possible, but haemorrhage from it is not infrequent. 
Air embolism is another possible danger. 

ACUTE PERITONITIS 

Nearly all varieties of peritonitis are due to an invasion of the peritoneal 
cavity by bacteria. To such an extent is this true that when the term i peri- 
tonitis * is used without qualification, bacterial peritonitis is implied. 
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Paths of Bacterial Invasion. — 


< Via perforation of some part of the gastro-intestinal canal. 
Through a penetrating wound of the abdominal wall. 
Post-operative. 


< From an inflamed intraperitoneal organ, e.g. appendicitis, 
cholecystitis. 

Transmigration through damaged gut wall, e.g. unrelieved 
intestinal obstruction. 

From or via the Fallopian tubes. 

Blood-stream Part of general septicaemia. 

Even in non-bacterial peritonitis (e.g. intraperitoneal rupture of the bladder or a 
haemoperitoneum) the peritoneum soon becomes infected by transmigration of 
organisms from the bowel, and it is not long (often a matter of hours) before chemical 
peritonitis becomes a peritonitis in the usual meaning of the term. 

Bacteriology is very variable and accounts to a large extent for the mild- 
ness or virulence of the peritonitis. 

Bacteria from the Alimentary Canal . — Bacteria causing peritonitis are nearly 
always derived from the alimentary canal. Usually the infection is caused by 
two or more strains. The commonest invaders are Escherichia coli> aerobic 
and anaerobic streptococci, and the bacteroides. Less frequently the 
Clostridium welchii is found; still less frequently staphylococci or Klebsiella 
pneumonice (Friedlander’s bacillus), and so on. Many of the strains of Esch. 
coli , bacteroides, and Cl. welchii produce toxins which cause severe illness or 
death when they invade a large absorptive area. 

The Bacteroides 1 are the predominant organisms in the lower intestine, where 
they greatly outnumber Escherichia coli. Only recently has the frequency and impor- 
tance of the presence of bacteroides in the causation of peritonitis been realised. 
These Gram-negative, non-sporing organisms often escape detection because they are 
strictly anaerobic, and slow to grow on culture media unless there is an adequate car- 
bon-dioxide tension in the anaerobic apparatus (Gillespie). In many laboratories, 
the culture is discarded if there is no growth in forty-eight hours. 

These organisms, which are resistant to penicillin and streptomycin but sensitive 
to tetracycline and chloramphenicol, are often the cause of peritonitis (in conjunction 
with other organisms), and suppuration of the abdominal wall following laparotomy. 

Bacteria not from the Alimentary Canal . — Examples are peritonitis due to 
the gonococcus, beta-haemolytic streptococcus, pneumococcus, and the M. 
tuberculosis . In time past haemolytic streptococcal peritonitis was associated 
with a high mortality, but since the advent of antibiotics it has lost much of 
its dreaded lethal properties. 

Factors which favour localisation of peritonitis are anatomical and 
pathological. 

Anatomical . — Excluding the subphrenic spaces, which will be considered 
later, the greater sac of the peritoneum is divided into (a) the pelvis, and (b) 
the peritoneal cavity proper. The latter is re-divided into a supracolic and 
an infracolic compartment by the transverse colon and transverse mesocolon, 


1 Bacteroides — bacteria with rounded ends. 
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which deter the spread of infection from one to the other. The lower 
abdomen is divided into a right and a left compartment by the mesentery 
and the bodies of the vertebrae, both of which hinder the passage of infection 
across the middle line, but each compartment co mm unicates freely with the 
pelvis. When the supracolic compartment overflows, as is often the case 
when a gastric ulcer perforates, it does so over the colon into the right 
infra-colic compartment, and so, by way of the right paracolic gutter to the 
right iliac fossa, and thence to the pelvis. 

Pathological . — Inflamed peritoneum loses its glistening appearance and 
becomes reddened and velvety. Flakes of fibrin appear and cause coils of 
intestine to become adherent to one another and to the parietes. There is 
an outpouring of serous fluid rich in leucocytes and antibodies, that soon 
becomes turbid ; should the infection not be overcome quickly, and especially 
if localisation occurs, the turbid fluid becomes frank pus. Peristalsis is 
retarded in affected coils, and this helps in presenting distribution of the 
infection to other coils. The greater omentum, % enveloping and becoming 
adherent to inflamed structures, often forms a substantial barrier to the spread 
of infection. In short, the clinical 
course is largely governed by the 
manner in which adhesions form 
around the affected organ. 

Factors which tend to cause 
diffusion of peritonitis. 

(a) The prime factor in the spread 
of peritonitis is whether it develops 
rapidly or slowly. If an inflamed 
appendix (fig. mi) or other hollow 
viscus perforates before the natural 
defences have had time to come into 
action, there is a gush of intestinal 
contents into the peritoneal cavity 
that spreads over a large area almost 
instantaneously. 

(b) The ingestion of food, or even water, by stimulating peristaltic action, 
hinders localisation. Violent peristalsis occasioned by the administration of 
a purgative or an enema, causes a widespread distribution of an infection that 
would otherwise have remained localised. 

(c) When the virulence of the infecting organism is so great as to render the 
localisation of the infection difficult or impossible. 

CLINICAL FEATURES 

Localised peritonitis is bound up intimately with the causative lesion, 
and the initial symptoms and signs are those of that lesion. When the 
peritoneum becomes inflam ed the temperature, and especially the pulse-rate, 
rise. The p ain increases and usually there is repeated vomiting. The most 
important sign is rigidity of the abdominal wall over the area of the abdomen 



Fig. 1 1 1 1.— Sudden perforation,especially 
if engendered by purgation, often results 
in an immediate widespread bacterial peri- 
tonitis. 
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which is involved. In cases of pelvic peritonitis arising from an inflamed 
appendix in the pelvic position or from salpingitis, the abdominal signs are 
often slight, deep tenderness of one or both quadrants alone being present, but 
a rectal or vaginal examination reveals tenderness, often exquisite, of the 
pelvic peritoneum. With appropriate treatment localised peritonitis usually 
resolves. In about 20 per cent, of cases an abscess follows. Infrequently, 
localised peritonitis becomes diffuse. Conversely, in favourable circum- 
stances diffuse peritonitis can become localised, most frequently in the 
pelvis. 

Diffuse (syn. Generalised) Peritonitis. — The most typical example is 
that caused by perforation of a peptic ulcer. In this instance, the onset of 
symptoms is followed in a matter of minutes by widespread board-like 
abdominal rigidity. The commonest cause of diffuse peritonitis is perfora- 
tion of an inflamed appendix occurring before there has been time for the 
infection to become walled-off from the general peritoneal cavity. Diffuse 
peritonitis from any cause may be divided into three stages: 

1. Early. — This is the stage of diffusing or spreading peritonitis. Pain, 
which commenced in one part of the abdomen, becomes more widespread; 
the exception to this rule is post-operative peritonitis, in which pain is almost 
absent. Vomiting becomes very frequent, bile-stained, and often effortless. 
The patient lies supine, with his knees flexed. The temperature is usually 
raised, but in fulminating cases it may be subnormal. A rising pulse-rate, as 
shown by a two-hourly pulse-chart, is an indication that peritonitis is ad- 
vancing. On examination the tongue is moist and the face somewhat flushed . 
Inspection of the abdomen shows that there is little or no respiratory move- 
ment of the abdominal wall. Palpation reveals widespread rigidity. On 

auscultation the abdomen is silent, i.e. no sound 
of peristalsis can be heard. 

2. Intermediate. — The third day is the critical 
one in diffuse peritonitis. In cases where a 
favourable outcome can be confidently expected, 
the pulse-rate commences to fall. If not, the 
rigidity to some extent passes off, and gives 
place to distension. The whole abdomen is 
acutely tender. The clinical picture is that of 
ileus. 

3. Later Stage . — If by the fourth or fifth day 
no semblance of localisation has occurred, the 
patient’s condition becomes extremely grave. 
The whole abdomen is grossly distended 
(meteorism). The pulse becomes thready and 
rapid. The eyes are sunken but bright, the 

nose is pinched, there are sordes on the lips, the tongue is dry and 
shrivelled, the forehead and the hands are cold and clammy, and the facies 
drawn and anxious (Hippocratic facies). Finally the patient lapses into 
semi-consciousness (fig. 1112) and the end is not far distant. 

Hippocraus , by common consent the Father of Medicine , was born on the Island of Cos about 460 B.C. He lived to 
be 109 years of age in an era when the average expectation of life was 32 years. 



Fig. i i 12. — The facies in ter- 
minal diffuse peritonitis. 
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TREATMENT 

The essential principles are: 

Rest to the Alimentary Canal. — This is achieved by gastric aspiration 
via a Ryle’s or plastic tube (preferably passed transnasally). It is continued 
until the gastric aspirate is clear, the patient is in ‘ positive gastric balance ’ 
and is passing flatus. Reliance must not be placed on normal bowel sounds 
alone. (The small intestine is usually the first part of the alimentary canal to 
regain peristalsis and is followed sometimes thirty-six hours later by the colon 
and the stomach.) The patient is allowed to drink an ounce of water hourly— 
this will probably be aspirated later. Nothing else is given by mouth and 
the bowels are left confined. A flatus tube may be passed but no enemas 
are given. 

In order to assess progress, three daily observations must be made. 

(1) The abdomen is auscultated and the girth measured at the umbilicus. When 
ileus is present a high ‘ tinkling ’ note is heard (p. 950). As soon as peristalsis returns, 
loud borborygmi and explosive bowel sounds are heard. (2) Has the patient passed 
flatus ? (3) Careful assessment must be made of gaailric intake and aspiration and 
the electrolyte balance. 

Sedation. — The best drug is Morphine (10-15 mg.) given four-hourly 
as necessary. This rests the gut, permits localisation of the peritonitis and 
calms the patient. Contrary to what might be expected, it does not delay, 
but seems to hasten, return of peristalsis. As soon as bowel sounds are 
heard the drug should be stopped. 

Intravenous Alimentation. — Parenteral fluids and electrolytes must be 
given to ensure adequate hydration and urinary output. The blood electro- 
lytes should be estimated daily and maintained at a physiological level, 
especially potassium which tends to fall after the third day (p. 86). If 
the potassium level is low the return of peristalsis is often delayed. Vitamins 
in the form of Parenterovite should also be given in the intravenous fluid. 
Blood transfusion if the haemoglobin falls below 70 per cent, is valuable, and 
plasma may be helpful. 

Antibiotic Therapy. — A combination of penicillin, 500,000 units, and 
streptomycin, 0-5 G. twice a day given intramuscularly and continued until 
the temperature and pulse-rate have been normal for three days, is justly 
popular. Nevertheless, the surgeon should be prepared to change to tetra- 
cycline 0-5 G. in a litre of dextrose-saline given slowly into a vein by the drip 
method during each period of twelve hours, should the former drugs not 
prove effective. 

Posture. — Fowler’s position (fig. 1113), by which the aid of gravity is invoked to 
direct purulent fluid within the peritoneal cavity towards the pelvis, is not considered 
so essential as formerly. Nevertheless, during the first forty-eight hours of treatment 
of peritonitis, most surgeons consider it advisable to prop the patient up with a back- 
rest and pillows. 

The high position, whereby the head of the bed is raised 18 inches (45 cm.) on 
blocks, has to a large extent been abandoned in favour of the low position, where 6- 
inch (15 cm.) blocks are employed. In no circumstance should a pillow be placed 
under the thighs or knees, or a mechanical device (e.g.. a ‘ donkey ’ or cranking frame) 
be employed under the mattress to maintain the position — because these devices may 
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predispose to phlebothrombosis. Frequent changes of position are highly desirable, 
i.e. the patient is urged to lie on alternate sides. These expedients discourage the 
development of phlebothrombosis decubiti, and they also facilitate deep respiration. 



Fig. 1 1 13. — The bulwarks of the 
conservative and post-operative 
treatment of peritonitis : (1) 

Modified Fowler’s position. (2) 
Transnasal gastric aspiration. (3) 
Continuous intravenous dextrose- 
saline. (4) Charts. A two-hourly 
pulse and temperature chart and 
a fluid balance chart. 


Treatment of the Cause. — If the condition is amenable to surgery, such 
as in perforated appendicitis, cholecystitis, diverticulitis, peptic ulcer or 
rarely in perforation of the small bowel, operation must be carried out as soon 
as the patient is fit. This is usually within a few hours. In peritonitis due to 
salpingitis, pancreatitis, a perforated uterus in septic abortion, or in cases 
of primary peritonitis of streptococcal or pneumococcal origin, conservative 
treatment is the procedure of choice (if the diagnosis can be made with cer- 
tainty). 

The reader is referred for details to the diseases which commonly cause peritonitis, 
e.g. appendicitis (p. 954), perforated peptic ulcer (p. 751), cholecystitis (p. 829), 
diverticulitis (p. 900), also pneumococcal and streptococcal peritonitis (pp. 876 to 877). 

Peritoneal Toilet. — In surgery for general peritonitis it is essential that 
after the cause has been dealt with, the whole peritoneal cavity should be 
explored with the sucker and mopped dry, if necessary until all sero-purulent 
exudate is removed. It is inadvisable to put in any antibiotic or antiseptic; 
the peritoneal fluid which is secreted is one of nature’s best defence mecha- 
nisms and should not be interfered with. 

Prognosis. — With modem treatment diffuse peritonitis carries a mortality 
of about 10 per cent. The lethal factors are (a) bacterial toxaemia, (b) para- 
lytic ileus, and (c) bronchopneumonia. 

COMPLICATIONS OF PERITONITIS 

All the complications of a severe bacterial infection are possible, but the 
special complications of peritonitis are as follows : 

(1) Acute intestinal obstruction due to peritoneal adhesions (p. 944). 
This usually gives central colicky abdominal pain with evidence of gas con- 
fined to the upper portion of the small intestine on X-ray. It is essential to 
distinguish this from: 

(2) Paralytic ileus where there is usually little pain and gas is seen distri- 
buted throughout the intestines on the X-ray film. 
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(3) Residual abscesses . — Abscess formation following local or diffuse peri- 
tonitis usually occupies one of the situations shown in fig. 1114. When 
palpable, an intraperitoneal abscess should be treated by marking out its 
limitations on the abdominal wall, and careful daily 
examination. In the majority of cases, with the aid 
of antibiotic treatment, the mass becomes smaller /Yf a/\ 
and smaller, and finally is impalpable. In others, (l / Vi 

the abscess fails to resolve, or becomes larger, in 11 j 
which event it must be opened. In many situations, 
by waiting a few days the abscess becomes adherent ]fi 1 11 

to the abdominal wall, so that it can be drained witli- ( 1 r 

out opening the general peritoneal cavity. \V 

In the case of a laterally-placed abscess, the incision is )V\ 

made on the lateral side of the swelling. The layers of \ 

the abdominal wall are divided until the peritoneum is y 

reached. With the finger, the extraperitoneal tissues are N 7 

separated from the peritoneum until the abscess is opened. 

A drainage tube is inserted; if the path is tortuous, a Fig. 1114. — Common 
Penrose drain (a thin tube of latex rubber containing a situations for residual 
wick of gauze) is valuable. abscesses. 

PELVIC ABSCESS 

The pelvis is the commonest site of an intraperitoneal abscess, because the vermi- 
form appendix is often pelvic in position and also the Fallopian tubes are frequent 
foci of infection. A pelvic abscess can also occur as a sequel to any case of diffuse 
peritonitis. Pus can accumulate in this area without serious constitutional distur- 
bance, and unless the patient is examined carefully from day to day, such abscesses 
may attain considerable proportions before being recognised. The most characteristic 
symptoms of a pelvic abscess are diarrhoea and the passage of mucus in the stools. 
It is no exaggeration to say that the passage of mucus, occurring for the first time in a 
patient who has, or is recovering from, peritonitis, is pathognomonic of pelvic abscess . 
Rectal examination reveals a bulging of the anterior rectal wall which, when the 
abscess is ripe, becomes softly cystic. Left to Nature, a proportion of these abscesses 

burst into the rectum, after which the patient nearly al- 
ways recovers rapidly. It is too hazardous to wait for 
this possible happy termination. A pelvic abscess 
should be drained deliberately. In certain cases, not- 
ably those where the primary focus is in the Fallopian 
tubes, vaginal drainage through the posterior fornix is 
chosen. In other cases, where the abscess is definitely 
pointing into the rectum, rectal drainage (fig. 1115) is 
employed. If any uncertainty exists as to the presence 
of pus, an aspirating needle introduced through the 
rectal wall into the bulging swelling will settle the 
question. Drainage of a pelvic abscess into the 
rectum is exceedingly efficacious in selected cases, but 
c ^ . . occasionally* in the case of a large abscess which can 

i»r - 

been emptied by catheterisation, lower laparotomy 
should be undertaken in order to be quite certain of the diagnosis. Provided the 
abscess is shut off from the general peritoneal cavity, a point which can be ascertained 
undeniably when the abdomen has been opened, rectal drainage of a pelvic abscess is 
preferable to suprapubic drainage, which in many cases unavoidably breaks down 
Nature’s barriers and exposes the general peritoneal cavity to the dangers 01 spread- 
ing infection. 

SUBPHRENIC ABSCESS . 

Anatomy. — The complicated arrangement of the peritoneum results in the for- 
mation of four intraperitoneal and three extraperitoneal spaces in which pus may 

Charles Bingham Penrose , 1862-1926. Professor of Gynecology, University of Permsylvama , Philadelphia. 


Fig. i i i 5 . — Opening a pelvic 
abscess into the rectum. 
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collect. Three of these spaces are on either side of the body, and one approx 
imately in the midline (fig. 1116). 

Left Anterior Intraperitoneal, bounded above by the diaphragm, behind by 
the left triangular ligament and left lobe of the liver, the gastro-hepatic omentum and 

anterior surface of the stomach. 
To the right is the falciform liga- 
ment, and to the left the spleen, 
gastrosplenic omentum, and dia- 
phragm. The common cause of 
an abscess here is following opera- 
tions on the stomach, the tail of 
the pancreas, the spleen or the 
splenic flexure of the colon or in 
diverticulitis. 

Left Posterior intraperi- 
toneal is another name for the 
‘ lesser 9 sac. The commonest 
type of suppuration here is the 
pancreatic pseudo-cyst (p. 858). 
In practice a perforated gastric 
ulcer rarely causes a collection 
here, because the potential space 
is obliterated by adhesions. 

Right Anterior intraperi- 
toneal, which lies between the 
right lobe of the liver and the 
diaphragm. It is limited posteri- 
orly by the anterior layer of the 



Fig. iii6. — Transverse section through the lesser 
sac of the peritoneum showing situations which ex- 
traperitoneal subphrcnic abscesses may occupy. 1. 
left anterior space. 2. left posterior space (lesser 
sac). 3, right anterior space which becomes shut 
off by adhesions from 4, right posterior space. 


coronary' and the right triangular ligaments, and to the left by the falciform ligament. 
Common causes here are perforating cholecystitis, a perforated duodenal ulcer, a 
duodenal cap ‘ blow out 9 (p. 759) and appendicitis. 

Right Posterior intraperitoneal ( syn . Rutherford M orison’s kidney pouch) lies 
transversely beneath the right lobe of the liver. It is bounded on the right by the right 
lobe of the liver and the diaphragm. To the left is situated the foramen of Winslow, 
and below this lies the duodenum. In front are the liver and gall-bladder, and be- 
hind, the upper part of the right kidney and diaphragm. The space is bounded above 
by the liver, and below by the transverse colon and hepatic flexure. It is the deepest 
space of the four and the commonest site of a subphrenic abscess which usually arises 
from appendicitis, cholecystitis, a perforated duodenal ulcer or following upper 
abdominal surgery. 

ExtraperitoneaL — There arc three of these : 

Right and Left extraperitoneal which is the term sometimes given to perinephric 
abscess (p. 1107). 

Midline extraperitoneal which is another name for the ‘ bare ’ area of the liver which 
may develop an abscess in amoebic hepatitis (p. 798) (the commonest cause) or it may 
be a pyogenic liver abscess (p. 797). 

The extraperitoneal abscesses are usually not called subphrenic at all and are best 
considered under their appropriate sections in the book. 


Clinical Features. — The symptoms and signs of subphrenic infection are 
frequently obscure, and it is well to remember the aphorism, “ Pus some- 
where, pus nowhere else, pus under diaphragm 

Symptoms. — A common history is that when some infective focus in the 
abdominal cavity has been dealt with, the condition of the patient improves 
temporarily, but after an interval of a few days or weeks, symptoms of tox- 
aemia reappear. Owing to rapid absorption of toxins, the condition of the 
patient steadily, and often rapidly, deteriorates. Sweating, wasting, and 
anorexia are present. There is sometimes epigastric fullness, abdominal 
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discomfort, or pain in the shoulder on the affected side, owing to irritation of 
sensory fibres in the phrenic nerve, referred along the descending branches 
of the cervical plexus. Persistent hiccup may be a presenting symptom. 

Signs. — If the abscess is anterior, abdominal examination will reveal some 
tenderness, rigidity, or even a palpable swelling. Sometimes the liver is 
displaced downwards, but more often it is 
fixed by adhesions. Examination of the 
chest is important, and in the majority of 
cases collapse of the lung or evidence of 
effusion or empyema is to be found. 

Accessory Investigations. — (i) Blood Count . — 

A relative and absolute leucocytosis is the rule. 

(ii) X-ray. — A plain radiograph sometimes 
demonstrates the presence of gas (fig. 1117) or a 
pleural effusion. On screening, the diaphragm is 
often seen to be elevated (so-called c tented ’ diaphragm) and its movements impaired. 

(iii) Needling is the final court of appeal. 

If the needle has penetrated a subphrenic abscess, the movements of the diaphragm 
are transmitted to the needle, which consequently oscillates during respiration. In the 
case of an empyema these movements are absent. Needling should never be per- 
formed except in the operating theatre, so that if pus is discovered the needle is left in 
situ as a guide to the abscess, and the operation performed forthwith. 

Differential Diagnosis. — Pylephlebitis, tropical abscess, pulmonary collapse, and 
empyema give rise to most of the diagnostic difficulties. 

Treatment. — Many cases of subphrenic infection do not proceed to 
suppuration, and resolution is encouraged by antibiotic therapy. The 
clinical course of suspected cases is watched, and blood and radiological 
examinations are made at suitable intervals. If suppuration seems probable, 
surgical intervention is indicated. 

If a swelling can be detected in the subcostal region or in the loin, an 
incision is made over the site of maximum tenderness, or over any area where 
oedema or redness is discovered. The parietes usually form part of the 
abscess wall, so that contamination of the general peritoneal cavity is unlikely. 

If no swelling is apparent, the subphrenic spaces should be explored from 
behind after removal of the outer half of the twelfth rib. This step will ensure 
that the diaphragm is incised below the pleural reflection. After the fibres 
of the diaphragm have been separated a finger is inserted beneath the dia- 
phragm so as to explore the adjacent area. This method of approach obviates 
opening either the pleura or peritoneal cavity. 

SPECIAL FORMS OF ACUTE PERITONITIS 

Meconium Peritonitis. — Meconium is a sterile mixture of epithelial cells, mucin, 
salts, fats, and bile, and is formed when the feetus commences to swallow amniotic 
fluid. By the third month of intra-uterine life the upper third of the small intestine 
has become filled with meconium ; by the fourth month the accumulation has reached 
the ileo-caecal valve ; during the remainder of intra-uterine life the colon becomes 
increasingly filled. 

Meconium peritonitis is an aseptic peritonitis which develops late in intra-uterine 
life or during, or just after, delivery. Meconium enters the peritoneal cavity through 
an intestinal perforation, and in over 50 per cent, of cases the perforation is the result 
of some form of neonatal intestinal obstruction; in the remainder no cause for the 
perforation is discernible. When meconium, which is sterile, enters the peritoneal 



FlO. 1 1 17. — Radiograph in erect 
position showing subphrenic ab- 
scess containing gas. 
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cavity an exudate is secreted that organises rapidly; matting of intestinal loops 
occurs, and in many cases in a matter of weeks the extruded meconium becomes 

calcified. 

Meconium remains sterile until about three hours 
after birth ; thereafter, unless the perforation has be- 
come sealed, sterile meconium peritonitis gives place 
to acute bacterial peritonitis which, unless treated 
promptly, is rapidly fatal. 

Clinical Features. — Meconium peritonitis should 
always be considered when a baby is bom with a tense 
abdomen. There is vomiting, and failure to discharge 
meconium. The differential diagnosis between neo- 
natal intestinal obstruction and peritonitis is, in many 
cases, virtually impossible; indeed, in half the cases 
both are present. Free fluid in the peritoneal cavity 
is often sufficient to give a fluid thrill. 

Radiography (fig. 1 1 18). — Free air in the peritoneal 
cavity, an abundant quantity of abdominal fluid, fluid 
levels, calcification (often most distinct on the surface 
of the liver or the spleen, and most readily seen in a 
lateral view) are characteristic findings, all of which arc 
unlikely to be present in every case. Meconium peri- 
tonitis has been diagnosed by radiography of the 
foetus in utero two days before birth. 

Treatment. — The prognosis is bad, but recovery has followed prompt operation in 
a few cases. The greatest chance of survival is in those patients who have an intestinal 
perforation but no intestinal obstruction, in which case closing the perforation and 
draining the peritoneal cavity is all-sufficient, and can be performed expeditiously. 

Pneumococcal Peritonitis. — There are two forms of this disease : 

1. Primary. 

2. Secondary to pneumonia. 

Primary pneumococcal peritonitis is much the more common. The 
patient is often an under-nourished girl between three and six years of age, 
and it is probable that the infection sometimes occurs via the vagina and 
Fallopian tubes, for pneumococci have been cultured from patients* vaginae. 
At other times, and always in males, doubtless the infection is blood-borne 
from the upper respiratory tract or the middle ear. After the age of ten 
years pneumococcal peritonitis is most unusual. Children with nephrosis 
are more liable to this condition than others. During the past thirty years 
the incidence of pneumococcal peritonitis has declined greatly and the con- 
dition is now rare. Perhaps this is on account of the greater cleanliness and 
higher standard of living of the poorer classes. 

Clinical Features. — The onset is sudden, and the earliest symptom is pain 
localised to the lower half of the abdomen. The temperature is raised to 103 0 F. 
(39-8° C.) or more, and there is usually frequent vomiting. Should an inguinal 
hernia be present it is likely to be distended, but the contents are easily reduced. 
After twenty-four to forty-eight hours profuse diarrhoea, occasionally blood-stained, 
is characteristic. There is usually increased frequency of micturition. The last 
two symptoms are due to severe pelvic peritonitis. Herpes on a lip or nostril is often 
present. In acute forms of the disease, even in cases where there is no involvement 
of a lung, there is a tinge of cyanosis of the lips and cheeks, and movement of the als 
nasi is often discernible. On examination rigidity is usually bilateral, and is less 
than in most cases of acute appendicitis. 

Differential Diagnosis. — A leucocytosis of 30,000 or more with approximately 
90 per cent, polymorphs speaks more for pneumococcal peritonitis than appendicitis. 
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Fig. 1 1 18. — Meconium peri- 
tonitis. Note: Free air and 
fluid in the peritoneal cavity; 
intra-abdominal calcification 
[ \] and on the spleen; air in 
the small intestine; microcol- 
on shown by a barium enema. 
(Dr. Jack Lester , Copenhagen .) 
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Even so, it is often impossible, especially in males, to exclude perforated appendicitis. 
The other condition which is extremely difficult to differentiate from p rimar y peri- 
tonitis in its early stage is pneumonia. An unduly high respiratory rate and the 
absence of abdominal rigidity are the most important signs suppor ting the diagnosis 
of pneumonia, which is usually clarified by a radiograph of the thorax. 

Treatment. — Early operation is always required. Under local infiltration 
anaesthesia if the child’s condition is poor, a short paramedian incision is made 
over the right rectus abdominis. The peritoneum is incised. Should the 
exudate be odourless and sticky, the diagnosis of pneumococcal peritonitis is 
practically certain, but it is desirable to perform a routine laparotomy to ex- 
clude other lesions. Assuming that no other cause for the peritonitis is dis- 
covered, some of the exudate is removed with a syringe, and sent to the lab- 
oratory for culture and sensitivity tests. Thorough peritoneal toilet is carried 
out and the incision closed. The patient is returned to bed and antibiotic and 
fluid replacement therapy continued. 

Primary streptococcal peritonitis of infants and children is rather 
more frequent than the foregoing but still uncommon. When a streptococcus 
is the infecting organism, the peritoneal exudate is thin, slightly cloudy, and 
contains flecks of fibrin. From the standpoints of clinical aspects and 
treatment, streptococcal peritonitis in infants and children does not differ 
from those detailed in the account of pneumococcal peritonitis ( vide supra), 
but the mortality is higher. 

Idiopathic streptococcal peritonitis in adults is fortunately rare, for prior to 
the antibiotic era it was nearly always fatal, and the mortality is still very high Rightly, 
in early cases the abdomen is opened, usually on a diagnosis of acute appendicitis. In 
streptococcal peritonitis the peritoneal exudate is odourless, thin, contains small 
flecks of fibrin, and may be blood-stained. In these circumstances pus is removed by 
suction, the abdomen closed with suprapubic drainage, and the measures detailed 
in the conservative treatment of peritonitis carried out. 

Peritonitis following Abortion Parturition. — The abortionist has usually 
pushed an instrument through the uterine vault and streptococcal peritonitis follows. 
When peritonitis follows puerperal infection, it is a notifiable disease. It is more 
common after first deliveries. Rigidity is seldom much in evidence; this, at any rate 
in part, is due to the stretched condition of the abdominal musculature. The lochia 
may be offensive but not necessarily so. Diarrhoea is common. 

Treatment. — Provided the infection is limited strictly to the pelvis, the correct 
treatment is rest for the alimentary canal, intravenous fluids, the required antibiotic, 
and attention to electrolyte balance. Posterior colpotomy (p. 873) may be necessary if 
a pelvic abscess forms. If the peritonitis is generalised, the patient is usually 
extremely ill and drainage is advisable. This is best carried out by making a small 
suprapubic incision under local anaesthesia and inserting a drain. This can be done 
with the patient in bed, if necessary. 

In the pre-antibiotic era the mortality of general peritonitis following 
parturition or abortion was at least 50 per cent. ; with antibiotic therapy and 
timely operation, the mortality has fallen to less than 10 per cent. (Brews). 

Post-operative Peritonitis. — It is hard to decide whether the signs are 
due to operative trauma or to infection. Rigidity, one of the mainstays of 
the recognition of other forms of peritonitis, is frequently in abeyance. 
Tenderness, though present, is likely to be attributed to the recent incision. 
More likely than not, a narcotic has been administered and this, of course, 
masks the signs, indefinite as they are. Absence of bowel sounds, abdominal 
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distension (which is slight in fulminating cases) and the bile-stained gastric 
aspirate will almost certainly be thought to be due to paralytic ileus. There 
is often evidence of post-operative pulmonary collapse, to which can be at- 
tributed the rise in pulse and temperature. 

Peritonitis after abdominal operations occurs more often than is realised. 
The principles of treatment do not differ from those of peritonitis of other 
origin. Antibiotic therapy per se is insufficient ; no antibiotic can stay the 
onslaught of bacterial peritonitis due to leakage from a suture line. 

Periodic peritonitis is characterised by abdominal pain and tenderness, mild 
pyrexia, polymorphonuclear leucocytosis, and occasionally pain in the thorax and 
joints. The duration of an attack is twenty-four to seventy-two hours, when it is 
followed by complete remission, but exacerbations recur at regular intervals. Most 
of the patients have undergone appendicectomy in childhood. The disease, often 
familial, is limited principally to Arabs, Armenians, and Jews ; other peoples 
occasionally are affected. At laparotomy, which may be necessary to exclude other 
causes, the peritoneum — particularly in the vicinity of the spleen and the gall-bladder — 
is inflamed. There is no evidence that the interior of these organs is abnormal. 

Differential Diagnosis . — Patients with abdominal epilepsy do not have positive phys- 
ical signs or pyrexia, and their attacks arc usually controlled by anti-convulsive med- 
ication. 

The aetiology of periodic peritonitis is unknown, and no form of treatment has 
been found to be of the slightest avail. 

Bile Peritonitis. — Unless there is reason to suspect that a bile duct was 
damaged at an operation in which drainage was not provided, it is improbable 
that bile as a cause of peritonitis will be thought of until the abdomen has 
been opened and bile is seen therein. The common causes of bile peritonitis 
are: (1) following biliary surgery — damage to the common bile duct, slip- 
ping of a ligature on the cystic duct, leakage from a divided accessory bile duct 
in the gall bladder bed or dislodgement of a drain in the post-operative phase; 
(2) following perforation or gangrene of the gall bladder or leakage from a 
choledochus cyst; and (3) following gastro-duodenal surgery, e.g. duodenal 
cap * blow out * (p. 759) or leakage from a suture line. 

Unless the bile has extravasated slowly, and the collection becomes shut off 
from the general peritoneal cavity there are signs of diffuse peritonitis with a 
degree of shock. After a few hours a tinge of jaundice is not unusual. 
Local drainage, and when necessary suprapubic peritoneal drainage, is im- 
perative, and if performed early enough, these measures will often save the 
patient’s life. When bile is seen issuing from a perforation of some part 
of the biliary tree, a drainage tube should be passed through the opening and 
secured there. The gall-bladder, if present, should be drained. A ruptured 
duodenum must be drained; it is too oedematous to repair. 

TUBERCULOUS PERITONITIS 

Acute Tuberculous Peritonitis. — It is doubtful if tuberculous peritonitis is ever 
acute. However, tuberculous peritonitis sometimes has an onset that resembles so 
closely acute peritonitis that the abdomen is opened. Straw-coloured fluid escapes, 
and tubercles 1 are seen scattered over the peritoneum and greater omentum. T ubercles 
occasionally simulate fat necroses (p. 850) or the nodules of peritoneal carcino- 


1 Early tubercles are greyish and translucent. They soon undergo caseation, and appear 
white or yellow, and are then less difficult to distinguish from carcinoma. 
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.-natosis (p. 882). On opening the abdomen and finding tuberculous peritonitis, 
the fluid is evacuated, a portion of the diseased omentum is removed for histo lo gi cal 
:onfirmation of the diagnosis, and the wound closed without drainage. 

At other times, although acute abdominal symptoms arise, the presence of ascites 
makes the diagnosis of acute tuberculous peritonitis reasonably evident. 

Chronic Tuberculous Peritonitis. — Although the incidence of tuberculous 
peritonitis has declined in Britain, in many parts of the world where measures for 
preventing tuberculosis (especially the disease in cows) are enforced less strictly, the 
condition is still common. 

Usually children are affected, but it is not rate for the disease to 
its first appearance in early adult life, when females outnumber males by 
two to one. Exceptionally the disease becomes 
manifest in patients over forty years of age. 

Origin of the infection: 

1. From tuberculous mesenteric lymph nodes. 

2. From tuberculosis of the ileo-caecal region. : 

3. From a tuberculous pyosalpinx. 

4. Very occasionally it is due to a blood-bopie 
infection from pulmonary tuberculosis. 

There are four varieties of tuberculous peritonitis : 

1. Ascitic Form. — The peritoneum is studded 
with tubercles, and the peritoneal cavity becomes 
filled with pale, straw-coloured fluid. The onset is Fig. 1119— Tubercu- 
insidious. There is loss of energy, facial pallor, and J° us peritonitis, ascitic 
some loss of weight. The patient is usually brought also left-sided tubercu- 
for advice because of enlargement of the abdomen lous epididymitis, ( f . h . 

. _ . . - ... . , Roberts, F.R.C.S., Bdm- 

(fig. 1 1 19). Pam is often completely absent ; in other burgh.) 
cases there is considerable abdominal discomfort which may be associated 
with constipation or diarrhoea. On inspection dilated veins can be seen 
coursing beneath the skin of the abdominal wall. Shifting dullness can be 
elicited readily. In the male child congenital hydroceles sometimes appear, 
due to the patent processi vaginales becoming filled with ascitic fluid 

from the peritoneal cavity. Because of the in- 

\ /vy / creased intra-abdominal pressure, an umbili- 

cal hernia commonly occurs. On abdominal 

M * / palpation a transverse solid mass can often 
/ \ b e detected (fig. 1120). This is rolled-up 

/ greater omentum infiltrated with tubercles. 

Fig. n2o. — Physical signs re- The diagnosis is seldom difficult, except 
5 ^S.1„ c r r l.^,.'Sr “‘ c fo ” when it occurs in an acute form or when it 

first appears in an adult, in which case it 
has to be differentiated from other forms of ascites. A positive Mantoux 
test in a child with ascites strongly suggests, and a negative test is good 
evidence against, tuberculosis. In adults this test is of negligible value. 
The diagnosis of tuberculous peritonitis having been made, it is always 
important to look for tuberculous disease elsewhere, and in this respect the 
possibility of tuberculous salpingitis in females should be remembered. 

The fluid is pale yellow, usually clear, and rich in lymphocytes. The 

Charles Mantoux, 1877-1947. Physician, Le Cannot, Prance. 




Fig. 1120. — Physical signs re- 
corded in a case of the ascitic form 
of tuberculous peritonitis. 
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specific gravity is comparatively high, often 1020 or over. Even after 
centrifugation, rarely can the mycobact . tuberculosis be found, but its presence 
can be demonstrated by culture or by guinea-pig inoculation. 

Treatment. — Sanatorium treatment is helpful. 

Chemotherapy .— A combination of streptomycin, P.A.S. and isoniazid 
is given as detailed on p. 23. If the general condition is good, the patient 
can return home and, if an adult, to light work, before the course of chemo- 
therapy has been completed. 

2. Encysted ( syn . Loculated) form is similar to the above, but one part of the ab- 
dominal cavity alone is involved. So is produced a localised intra-abdominal swelling 
which gives rise to difficulty in diagnosis. In a female above the age of puberty, when 
the swelling is in the pelvis, an ovarian cyst will probably be diagnosed. In the case 
of a child it is sometimes difficult to distinguish the swelling from a mesenteric cyst. 
For these reasons laparotomy is often performed, and if an encapsulated collection of 
fluid is found, it is evacuated and the abdomen is closed. The general treatment 
already detailed is required, but the response to this treatment is more rapid. Late 
intestinal obstruction is a possible complication. 

3. Fibrous (syn. plastic) form is characterised by the production of widespread 
adhesions, which cause coils of intestine, especially the ileum, to become matted 
together and distended. These distended coils act as a ‘ blind loop * (p. 897) and give 
rise to steatorrhoea, wasting and attacks of abdominal pain. On examination the 
adherent intestine with omentum attached, together with the thickened mesentery, 
may give rise to a palpable swelling or swellings. The first intimation of the disease 
may be subacute or acute intestinal obstruction. Sometimes the cause of the ob- 
struction can be remedied easily by the division of bands. Lateral" anastomosis 
between an obviously dilated loop and a collapsed loop of small intestine should not be 
done or the ‘ blind loop ’ syndrome (p. 897) is a certain outcome. If the adhesions are 
accompanied by fibrous strictures of the ileum as well, it is best to excise the affected 
bowel, provided not too much of the small intestine needs to be sacrificed. If ad- 
hesions only are present a Noble plication operation (p. 95 1) or intestinal intubation (p. 
951) should be done. This is a dangerous condition and the surgeon must adhere to 
strict physiological principles in its treatment. Fortunately, ‘ chemotherapy after 
adequate surgery will rapidly bring it under control. 

4. Purulent form is rare. When it occurs, usually it is secondary to tuberculous 
salpingitis. Amidst a mass of adherent intestine and omentum, tuberculous pus is 
present. Sizeable cold abscesses are wont to form, and point on the surface, com- 
monly near the umbilicus, or burst into the bowel. In addition to prolonged general 
treatment, operative treatment may be necessary for the evacuation of cold abscesses 
and possibly for intestinal obstruction. If the patient survives.long enough to over- 
come the infection, it may be possible to close a faecal fistula, which otherwise usually 
persists because of obstruction distal to it. Closure must therefore be combined with 
some form of anastomosis between the segment of intestine above the fistula and an 
unobstructed area below. The prognosis of this variety of tuberculous peritonitis is 
relatively poor. 

PERITONEAL BANDS AND ADHESIONS 

Congenital bands and membranes occur in the peritoneum as described in textbooks 
of anatomy. None of them cause intestinal obstruction except an obliterated vitello- 
intestinal duct (p. 1026). 

Inflammatory Peritoneal Adhesions p. 944. 

Talc Granuloma* — Talc (silicate of magnesium) should never be used as a 
lubricant for rubber gloves for it is a cause of peritoneal adhesions and granulomas in 
the Fallopian tubes. Potassium bitartrate, which is completely soluble, is free from 
these serious objections. 

ASCITES 

Ascites, an excess of serous fluid within the peritoneal cavity, can be 
recognised clinically only when the amount of fluid present exceeds 1,500 ml. ; 
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in the obese a greater quantity than this is necessary 
before there is clear evidence of the presence of intra- 
peritoneal fluid. 

Clinical Features. — Tie abdomen is distended 
evenly, with fullness of the flanks, which are dull to 
percussion. Usually shifting dullness is present, but 
when there is a very large accumulation of fluid, this 
sign is absent. In such cases, on flicking the abdominal 
wall, a characteristic fluid thrill is transmitted from one 
side to the other. In the female, ascites must be 
differentiated from an enormous ovarian cyst (fig. 

1121). 

Type 1. Due to Congestive Heart Failure. — This, the 
commonest cause of ascites, is due to chrome venous 
stasis in the thoracic segment of the inferior vena cava, 
and consequent obstruction to the venous outflow from 
the liver. There is stasis also in the superior Vena cava, x jvj 
as evinced by engorgement of the veins of the neck — a absence of any cause 
striking sign in this condition. The ascitic fluid is light diag a nosis S oTovarian 
yellow serum of low specific gravity, about x-oio. cyst probable in this 

Type 2. Due to Hepatic Cirrhosis . — In cirrhosis of fi^’eJbjf operation, 
the liver there is obstruction to the venous outflow of 
the liver due to obliterative fibrosis of the intrahepatic venous bed (p. 805). 

Type 3. Due to Tuberculous Peritonitis (p. 878). 

Type 4. Secondary Carcinoma of the Peritoneum. — Again the ascites is 
due to excessive outpouring, this time due to irritation of the peritoneum by 
the parasitic neoplastic cells. The fluid is dark yellow and frequently blood- 
stained. The specific gravity is high — 1-020 or over. Microscopical ex- 
amination often reveals cancer cells. 

Type 5 . Chronic Constrictive Pericarditis (syn. Pick's Disease). — In addition 
to the peritoneal effusion, effusions occur into the pleural cavity. These 
effusions are due to engorgement of the venae cavae consequent upon dimi- 
nished capacity of the right side of the heart. 

Type 6. Due to depletion of blood protein consequent upon albuminuria or 
starvation. The ascites in this instance is due to alterations in the osmotic 
pressure of the capillary blood. 

Type 7. Meigs’ Syndrome. — This is ascites and pleural effusion associated 
with solid fibroma of the ovary. The ascites disappears when the tumour is 
excised. 

Treatment. — Repeated tappings of the ascitic fluid lead to loss of valu- 
able protein, and tend to induce low serum sodium levels as the fluid 
re-accumulates. Particularly when ascites is due to a non-malignant con- 
dition or when specific treatment is not possible, medical treatment is fre- 
quently successful. Dietary sodium restriction to 200 mg. per day will usually 
control ascitic fluid formation, and will sometimes lead to prompt diuresis 

fjricdel Pick , 7MG7~J926 Director of the Larynx ologi cal Institute - Prague, 
foe Vincent Meigs , 1 Gynaecologist, Boston , Alas*., V.S.A. 

S.P.S. — 56 
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and abatement of the ascites. Many patients, however, do not have diuresis 
when such a regimen is instituted, but continue to harbour ascitic fluid 
which, however, does not increase in amount. In selected cases an effort 
is made to increase its excretion with diuretics used with great care. Some 
patients with hepatic cirrhosis benefit from porta-caval shunt (p. 814) if the 
above measures fail. If abdominal distension becomes severe, paracentesis 
(tapping) sometimes becomes necessary. 

Paracentesis Abdominis. — The bladder having been emptied by a catheter, 
under local anaesthesia puncture of the peritoneum is carried out with a moderate- 
sized trocar and cannula at one of the points shown in fig. 1122. In cases where the 

effusion is due to cardiac failure the fluid must be 
evacuated slowly. In other circumstances this pre- 
caution is unnecessary. If the cannula becomes 
blocked with fibrin, it is cleared with a stylet. After 
the fluid has been evacuated the puncture is sealed, and 
a tight binder is applied to the abdomen. 

Permanent Drainage of Ascitic Fluid. — In rare 
cases where ascites accumulates rapidly after para- 
centesis, and the patient is otherwise fit, permanent 
drainage of the ascitic fluid renders the patient more 
comfortable. A number of procedures have been des- 
cribed, the best of which is probably the operation 
of ileo-entectropy (segmental eversion of the ileum). 
A 15-inch (40-cm.) loop of isolated terminal ileum is 
opened along its anti-mesenteric border, turned inside 
out and sutured with catgut in the triangular area ol 
posterior abdominal wall between the root of the 
mesentery and the right colon. The ileal mucosa 
then absorbs the ascitic fluid (Neumann). To pre- 
vent its adhesion to the ileal mucosa, the greater omentum should be removed. 

PERITONEAL LOOSE BODIES 

Peritoneal loose bodies almost never cause symptoms. Occasionally one or more 
are found in a hernial sac. The probable origin of a peritoneal loose body is an 
appendix epiploica that has undergone axial rotation, followed by necrosis of its 
pedicle, and detachment. These hyaline bodies rarely attain the size of a pea. 

NEOPLASMS OF THE PERITONEUM 

Carcinoma peritonei is a common terminal event in many cases of car- 
cinoma of the stomach, colon, ovary, or other intraperitoneal organ and 
also of the breast. The peritoneum, both 
parietal and visceral, is studded with 
secondary growths, and the peritoneal 
cavity becomes filled with clear, straw- 
coloured, or blood-stained ascitic fluid. 

The main forms of peritoneal metastases 
are : 

1. Discrete nodules (fig. 1123). This is 
by far the most common variety. 

2. Plaques varying in size and colour. 

3. Difhise adhesions. This form occurs 
at a late stage of the disease, and gives rise, 
sometimes, to a ‘ frozen pelvis \ 

Charles G. Neumann, Contemporary. Associate Professor of Clinical Surgery, New York University School 

Medicine, New York, U.S.A. 




Fig. 1123. — Peritoneal metastatic 
nodules secondary to carcinoma of 
the pelvic colon. (Owen Daniel, F.R.C.S., 
Sheffield.) 



Fig. 1 122. — Usual points of 
puncture for tapping ascites. 
The bladder must be emptied 
by a catheter before the 
puncture is made. Note the 
relationship of the sites of 
puncture to the inferior epi- 
gastric artery. 
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Gravity probably determines the distribution of free malignant cells within 
the peritoneal cavity. Cells not caught in peritoneal folds along the attach- 
ments of mesenteries gravitate into the pelvic pouches or into a hernial sac, 
enlargement of which is occasionally the first intimation of the condition. 
Implantation occurs also on the greater omentum, the appendices epiploicae, 
and the inferior surface of the diaphragm. 

Differential Diagnosis. — Early discrete tubercles common in tuberculous 
peritonitis are greyish and translucent, and closely resemble the discrete nodules of 
peritoneal carcinomatosis, but the latter feel hard when rolled between the finger and 
the thumb, making the differential diagnosis tolerably simple. Fat necroses usually can 
be distinguished from carcinomatous nodules by their opacity. Peritoneal hydatids 
can also simulate malignant disease after rupture of a hydatid cyst. 

It is remarkable how often patients riddled with intraperitoneal carcinoma 
preserve their nutrition, and look and feel comparatively well until the 
terminal stage. ’ 

Treatment. — Ascites due to carcinomatosis pf the peritoneum can often 
be considerably ameliorated by instillations of tadio-active gold. 

Radio-active gold ( 198 Au) has a half-life of two and ft half days, and is supplied as a 
purple colloidal solution. One hundred millicuries or more of the solution are 
introduced into the peritoneal cavity after paracentesis. To improve distribution the 
foot of the bed is raised ; then the patient lies on one side and then on the other, and 
finally prone, each for fifteen minutes. There follows a period of nausea, but 
approximately half the patients so treated are benefited for a time. The treatment 
is of no avail if, after paracentesis, the secondary deposits can be palpated, as the iso- 
tope can penetrate only to a depth of 1 millimetre. 

Radio-active chromic phosphate ( 82 P) is also supplied as a colloidal solution, and is as 
effective as gold. Not only is it less expensive, but this solution requires none of the 
troublesome precautions connected with the protection of personnel. It emanates 
pure beta radiation, and has a longer half-life, viz. 14*3 days. In its administration 
rubber gloves are the only protection needed. 

Pseudomyxoma Peritonei. — This rare condition occurs more frequently in 
females. The abdomen is filled with a yellow jelly, large quantities of which are 
often more or less encysted. The condition arises in one of two ways: more often 
from rupture of a pseudomucinous cyst of the ovary, less often from rupture of a 
mucocele of the appendix. The condition is painless, and there is no impairment 
of general health for a long time. When the condition arises from the appendix 
the mass is often more localised, but in cases of ovarian origin the whole peritoneal 
cavity is involved. Although an abdomen distended with what seems to be fluid 
that cannot be made to shift should suggest the possibility, it is highly improbable 
that a correct pre-operative diagnosis will be made. At laparotomy masses of 
jelly are scooped out, and the primary focus, if it can be found, is removed. Un- 
fortunately, recurrence is usual. When pseudomyxoma peritonei arises from a 
mucocele of the appendix, repeated recurrence is less common. Pseudomyxoma 
peritonei is locally malignant but does not give rise to metastases. Occasionally the 
condition responds to radioactive isotopes, which certainly should be employed in 
recurrent cases. 


THE GREATER OMENTUM 

Rutherford Morison called the greater omentum * the abdominal police- 
man.’ Relatively larger and structurally more substantial in the adult than 
in the child, the discharge of its life-saving constabulary duties becomes 
more effective after puberty, and remains unabated throughout life. The 
greater omentum attempts, often successfully, to limit intraperitoneal in- 
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fective and other noxious processes (fig. 1124). For instance, an acutely 
inflamed appendix is often found wrapped in omentum, and this saves 
many a patient from developing diffuse peritonitis. Some sufferers from 



Fig. 1124. — The greater omentum, (a) Normal. (6) In appendicitis. 
(c) In a (comparatively small) laceration of the spleen. 


hemiae are also greatly indebted to this structure, for it often plugs the neck 
of a hernial sac and prevents a coil of intestine from becoming strangulated. 

Apart from a small portion of it becoming 
gangrenous while performing the last-mentioned 
duty (strangulated omentocele), this good Samari- 
tan of the peritoneal cavity seldom itself becomes 
diseased; when it does become overwhelmed, 
as in tuberculous peritonitis and carcinomatosis 
peritonei, it becomes rolled like a scroll. 

Torsion of the Omentum. — Torsion of the omentum 
(fig. x 1 25) is a rare emergency, and consequently is seldom 
diagnosed correctly. It is usually mistaken for appen- 
dicitis with somewhat abnormal signs. It may be primary 
or secondary to an adhesion of the omentum, to an old 
focus on infection, or to a hernia. Successive herniations 
of a portion of the omentum into a hernial sac of irregular 
bore arc credited with giving the necessary stimulus to 
omental torsion. 

The patient is most frequently a middle-aged, obese 
male. A tender lump may be present in the abdomen. 
The blood supply having been jeopardised, the twisted 
mass sometimes becomes gangrenous, in which case 
Fig. 1125. Torsion of the bacterial peritonitis soon follows, 
greater omentum. Speci- 
men removed by operation. Treatment. — The abdomen having been opened. 

Actual size. (Archibald Ronald, the pedicle above the twist is ligated securely and the 
F.R.C.S., Barrow-in-Furness.) mass removed. 

Omental Cyst (p. 890). 



THE MESENTERY 

A wound of the mesentery can follow a severe abdominal contusion 1 , 
and is a cause of haemo-peritoneum . In about 60 per cent, of cases the 

1 If a car accident accurs when a seat belt is worn, sudden deceleration can result in a tom 
mesentery. This possibility should be borne in mind particularly as multiple injuries may 
distract attention from this injury. 
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mesenteric laceration is associated with a rupture of the intestine. If the 
tear is a large one, and especially if it is transverse (fig. 1126), the blood 
supply to the neighbouring intestine is cut off, and a limited resection of 



Fio. 1126 Fig. 1127 

Laceration of the mesentery. A transverse tear (fig. 1126) often imperils the 
blood supply of a segment of intestine, malting resection necessary. A longi- 
tudinal tear (fig. 1127) can be closed by suture. 

gut is imperative. Small wounds and wounds in the long axis (fig. 1 1 27) 
should be sutured. 

Torsion of the Mesentery (see Volvulus Neonatorum, p. 937, and 
Volvulus of the Small Intestine, p. 943). 

Embolism and Thrombosis of the Mesenteric Vessels (p. 948). 

ACUTE NON-SPECIFIC MESENTERIC ADENITIS 

lEtiology. — Non-specific mesenteric adenitis was so named to distinguish 
it from specific (tuberculous) mesenteric adenitis. It is now very much 
commoner than the tuberculous variety. Despite much investigation, the 
aetiology remains unknown. As so often happens in other inflammatory 
diseases when no causative bacterium can be found, an unidentified virus is 
blamed. In about 25 per cent, of cases a respiratory infection precedes an 
attack of acute non-specific mesenteric adenitis. In spite of the fact that 
the vermiform appendix is not diseased in this condition, which is definitely 
recurrent, appendicectomy does reduce the incidence of further attacks, 
perhaps by removing what is sometimes known as * the abdominal tonsil ’. 
This self-limiting disease is never fatal. 

Living Pathology. — There is a small increase in the amount of peritoneal 
fluid. As seen and felt between the leaves of the mesentery, the mesenteric 
lymph nodes are enlarged, being firmly elastic and usually about the size of 
a haricot bean. In very acute cases they are distinctly red, and many of 
them are the size of a walnut. The nodes nearest the attachment of the 
mesentery are the largest. The nodes are not adherent to their peritoneal 
coats, and if a small incision is made through the overlying peritoneum, a 
node is extruded easily. The adenitis is most in evidence in the lower third 
of the mesentery. 

Clinical Features. — During childhood, acute non-specific mesenteric 
adenitis is a common condition, the ratio of acute appendicitis to acute 
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non-specific adenitis being about 3:1. It is rare after puberty and it is 
often possible to make a correct pre-operative diagnosis in children, partic- 
ularly if several cases occur over a short period of time. Admittedly it is often 
difficult to rule out the possibility of anomalous acute or subacute appendicitis 
in the isolated case. The typical history is one of attacks of abdominal colic, 
worse on rolling over, presumably due to drag on the mesentery. Vomiting 
is usual, but there is no alteration of bowel habit. 

On Examination . — There are spasms of general abdominal colic, usually 
referred to the umbilicus, with intervals of complete freedom, which 
never appertains in obstructive appendicitis. The patient seldom looks ill. 
In more than half the cases the temperature is elevated; in severe examples 
it exceeds 101 0 F. (38-3° C.). Abdominal tenderness is greatest along the line 
of the mesentery. When present, shifting tenderness is a valuable sign for 
differentiating the condition from appendicitis. After lying the patient on the 
left side for a few minutes, the maximum tenderness moves to the left of the 
original site. 

The pelvic peritoneum is tender to rectal palpation in 30 per cent, of cases. 
The neck, axillae, and groins should be palpated for enlarged lymph nodes — if 
these nodes are enlarged, brucellosis 1 should come to mind (p. 887). 

Leucocyte Count . — There is often a leucocytosis of 15,000 or more on the 
first day of the attack, but this falls on the second day. 

Treatment. — When the diagnosis can be made with assurance, bed rest 
for a few days is the only treatment necessary. If at a second examination, 
an hour or two after confinement to bed, acute appendicitis cannot be ex- 
cluded, it is safer to perform appendicectomy. 


TUBERCULOSIS OF THE MESENTERIC LYMPH NODES 



Fig. 1128. — Massive 
tuberculosis of the lymph 
nodes of the mesentery. 


Presentation: 


Tuberculous mesenteric lymphadenitis is con- 
siderably less common than acute non-specific 
lymphadenitis, and it has become increasingly 
less frequent in Britain during the past thirty 
years. Tubercle bacilli, usually but not neces- 
sarily bovine, are ingested, and enter the mesenteric 
lymph nodes by way of Peyer’s patches. It is 
possible for one draught of raw milk to start the in- 
fection ; it is equally possible that a toddler can become 
infected with human tubercle bacilli by placing one 
dust-covered small object in its mouth. Sometimes 
only one lymph node is infected; usually there are 
several; occasionally massive involvement occurs 
(fig. 1128). 


1. Demonstrated Radiologically. — The shadows cast by one or more 


calcified tuberculous lymph nodes are seen frequently in a plain radiograph 


1 Sir David Bruce described Malta Fever in 1887. 

Johann Conrad Peyer % 1653-1712. Professor of Medicine , Schaffhausen , Switzerland. 
Sir David Bruce, 1R55-1931. Major-General , Royal Army Medical Service. 
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of the abdomen (fig. 1x29). Often the shadow cast by such a lymph node or 
nodes is situated in the ileo-caecal region, but nearly as many are displayed 
along the line of attachment of the mesentery. Usually the radiological 
characteristics are unmistakable. Each node 
is round or oval, not homogenous, but 
motded, and its outline is not regular, but 
bosselated like a blackberry. Calcification 
of these lymph nodes occurs at the earliest 
in eighteen months. It is often assumed that 
because a tuberculous lymph node is calcified, 
the infection is necessarily defunct. Especially 
in children, this sweeping assumption is not 
factual. Firsdy, radio-opaque lymph nodes 
(fig. 1129) do not become white in a single fig.i ^.-Radiograph showing 

night, 1 and secondly, calcification does not calcified tuberculous lymph nodes 
eliminate the presence of uncalcified tuber- mesentery. w ,H.i<. E .waiu„ 

culous sister lymph nodes. 

2. As a Cause of General Symptoms.— -Less frequently the tuber- 
culous process is more active, and gives rise to general symptoms. The 
patient, usually a child under ten years of age, loses appetite, looks pale, and 
there is some loss of weight ; sometimes evening pyrexia occurs. In children 
with these symptoms, especially those who live in the country, if the Mantoux 
test is negative, brucellosis, the * disease of mistakes,’ should be thought of, 
and an intradermal test with brucellin performed. 

3. As a Cause of Abdominal Pain. — Sometimes abdominal pain is the 
cause of the patient being brought for advice; usually this pain is central, 
not severe, but rather a discomfort, and is often constant. On examination 
the abdomen is somewhat protuberant and there is tenderness on deep 
pressure to the right of the umbilicus. In these circumstances the condition 
resembles acute non-specific mesenteric lymphadenitis. On deep palpation 
inflamed mesenteric lymph nodes are sometimes palpable as firm, discrete, 
tender bean-like objects most frequently to the right of and near the umbili- 
cus. In both conditions a normal leucocyte count favours tuberculosis, and 
in a child a positive Mantoux test is confirmatory evidence of tuberculosis. 

4. Symptoms Indistinguishable from those of Appendicitis. — On 
occasions the abdominal pain is acute and may be accompanied by vomiting. 
This, combined with tenderness and some rigidity in the right iliac fossa, 
makes the diagnosis from subacute appendicitis almost impossible. When, 
as is sometimes the case, the tuberculous infection of the mesenteric lymph 
nodes becomes reactivated in adolescent or adult life, the diagnostic difficulties 
are even greater. A radiograph may show calcified lymph nodes, but as 
such a condition can co-exist with appendicitis, in some cases laparotomy for 

1 My hair is grey, but not with years. 

Nor grew it white 
In a single night, 

As men’s have grown from sudden fears : 

Byron, The Prisoner of Chilton. 
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appendicectomy and visualisation of the lymph nodes is necessary. If the 
mesentery is found to be in an inflamed state with caseation of some of the 
lymph nodes, the diagnosis of active tuberculosis of the nodes is confirmed. 

Treatment is similar to that of other surgical tuberculosis (p. 530). 

Most cases subside, but from time to time a local abscess forms, usually 
in the right iliac fossa, when the tuberculous pus should be evacuated and 
the abdomen closed without drainage (see Pseudo-mesenteric Cyst, below). 

Tuberculous Mesenteric Lymph Nodes as a Cause of Intestinal 
Obstruction. — Remote, rather than recent, tuberculous mesenteric adenitis 
can be the cause of intestinal obstruction. For instance, a coil of small 

intestine becomes adherent to a caseating 
node, and is thereby angulated (fig. 1130), 
or a free coil may become imprisoned in the 
tunnel beneath the site of adherence and 
the mesentery. 

As a Cause of Pseudo-mesenteric 
Cyst. — When tuberculous mesenteric lymph 
nodes break down, the tuberculous pus may 
remain confined between the leaves of the 
mesentery, and a cystic swelling having the 
characteristics of a mesenteric cyst is found. 
When such a condition is confirmed at 
operation the tuberculous pus should be 
aspirated without soiling the peritoneal cavity, the wound closed, and 
general treatment continued until the infection has been overcome. 

Calcifying Mesenteric Lymph Nodes as a Confusing X-ray Shadow. 
— Sometimes the shadow cast by a calcified mesenteric lymph node or nodes 
simulates that of a ureteric or renal calculus. A change of posture often 
causes a lymph-node shadow to alter in position. Pyelography clarifies the 
diagnosis in doubtful cases. 



Fig. 1 1 30. — Obstruction by angu- 
lation. The gut had become adher- 
ent to a tuberculous lymph node. 


MESENTERIC CYSTS 

Chylolymphatic. 
Enterogenous. 

Urogenital remnant. 
Dermoid (teratomatous cyst). 


Classification 


Cysts arising from a urogenital (Wolffian or Mullerian) remnant are essentially 
retroperitoneal, but they are included in the classification because it is not impossible 
for such a cyst to project forward into the mesentery. 

The following, while not being mesenteric cysts in the academic meaning of the 
term, give rise to the same physical signs. From the practical point of view they are 
mesenteric cysts: 

Serosanguineous cyst is probably traumatic in origin, but a history of an accident is 
seldom obtained. 

Tuberculous Abscess of the Mesentery (see above). 

Hydatid Cyst of the Mesentery . 

Chylolymphatic cyst, the commonest variety of mesenteric cyst, probably arises 
in congenitally misplaced lymphatic tissue that has no efferent communication with 

Kaspar Friedrich Wolff , 1733-1794 . Professor of Anatomy and Physiology, St. Petersburg. 

Johannes Midler, 1801-1868. Professor of Anatomy and Physiology, Bonn , Germany. 
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the lymphatic system : it arises most frequently in 
the mesentery of the ileum. The thin wall of the 
cyst, which is composed of connective tissue lined 
by flat endothelium, is filled with clear lymph or, 
less frequently, with chyle varying in consistency 
from watered milk to cream. Occasionally the cyst 
attains a great size (fig. 1131). More often unilocular 
than multilocular, a chylolymphatic cyst is almost 
invariably solitary, although there is an extremely 
rare variety in which myriads of cysts are found 
in the various mesenteries of the abdomen. A 
chylolymphatic cyst has a blood supply indepen- 
dent of that of the adjacent intestine, thereby 
enucleation is possible without the necessity of 
resection of gut. 

Enterogenous cyst is believed to be derived either from a diverticulum of the 
mesenteric border of the intestine which has become sequestrated from the intestinal 
canal during embryonic life, or from a duplication of the intestine. 
An enterogenous cyst has a thicker Wall than a chylolymphatic cyst, 
and it is lined by mucous membrane, sometimes ciliated. The 
content is mucinous, and is either colourless or yellowish-brown 
from bygone haemorrhage into the* cyst. As can be seen at oper- 
ation, the muscle in the wall of an Enterogenous cyst and the bowel 
with which it is in contact have a common blood supply; con- 
sequently removal of the cyst always entails resection of the related 
portion of intestine. 


Fig. i 13 1. — A large chylolym- 
phatic mesenteric cyst. ( .Higgins and 
Lloyd.) 



Clinical Features of a Mesenteric Cyst. — A mesen- 
teric cyst is encountered most frequently in the second 
decade of life, less often between the ages of one and ten 
years, and infrequently in infants under one year. 

The patient presents on account of : 

(a) A painless abdominal swelling. — A cyst of the mesen- 
tery presents characteristic physical signs. 

1. There is a fluctuant swelling near the umbilicus. 

2. The swelling moves freely in a plane at right angles to 
the attachment of the mesentery (fig. 1132). 

3. There is a zone of resonance around and, classically, 
a belt of resonance across the cyst. 

( b ) Recurrent attacks of abdominal pain with or without vomiting. The 
pain results from recurring temporary impaction of a food bolus in a segment 
of bowel narrowed by the cyst, or possibly from torsion of the mesentery. 

(c) An acute abdominal catastrophe arises as a result of (1) torsion of that 
portion of the mesentery containing the cyst; (2) rupture of the cyst, often due 
to a comparatively trivial accident; (3) haemorrhage into the cyst; (4) infection. 


Fig. 1132. — A 
mesenteric cyst 
moves freely in 
the direction of 
the arrows, i.e. 
at right angles to 
the attachment 
of the mesentery. 


Radiography. — In most instances the patient should be submitted to X-ray after a 
barium meal. The hollow viscera will be found to be displaced around the cyst, and 
not infrequently some portion of the lumen of the small intestine will be narrowed. In 
order to exclude or confirm the diagnosis of a hydronephrosis an excretory pyelogram 
should not be omitted. In cases of painless enlargement of the abdomen this 
examination should be undertaken first. . 

Treatment. — As has been indicated already, many chylolymphatic cysts can be 
enucleated in toto . . r 

When, after aspiration of about half the contents of the cyst, the major portion ot 
the cyst has been dissected free but one portion abutting on the intestine or a major 
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blood-vessel seems too dangerous to remove, this portion can be left attached and 
its lining destroyed by diathermy. 

In the case of an enterogenous cyst, enucleation must not be attempted. If a 
comparatively short segment of the intestine is involved, resection of the cyst with the 
adherent portion of the intestine, followed by intestinal 
anastomosis, is the correct course. Should a very large seg- 
ment of small intestine be implicated, an anastomosis should 
be made between the apex of the coil of small intestine and the 
cyst wall which, in this instance, holds sutures well. 

The older treatment of marsupialisation of a mesenteric cyst 
has little to recommend it, for a fistula or recurrence sometimes 
results. Occasionally, however, on account of its simplicity, 
it is advisable in a poor-risk subject (fig. 1133). 

Omental cyst occurs nearly as frequently as a mesenteric 
cyst. Preoperative differentiation is possible because a lateral 
radiograph shows the cyst in front of the intestines. Treat- 
Fig. 1133.— Method ment is omentectomy. 
of treating a large Cyst of the mesocolon is uncommon, and it is differen- 
mesenteric cyst by tiated from a mesenteric cyst only at operation. The treat- 
marsupialisation. ment is similar. 



NEOPLASMS OF THE MESENTERY 

Tumours situated in the mesentery give rise to physical signs similar to those 
of a mesenteric cyst, the sole exception being that they sometimes feel solid. 


Mesenteric 

Neoplasms 


Lipoma, 
cnign ^-Fibroma. 

Fibromyxoma. 


Malignant 


^Primary Lymphosarcoma. 

Secondary <f a ”' 

^^Reticulosarcoma. 


A benign tumour of the mesentery is excised in the same way as an enterogenous 
mesenteric cyst, i.e. with resection of the adjacent intestine. When possible, a 
malignant tumour of the mesentery is subjected to the same treatment. In inoperable 
cases radiotherapy can be employed if the biopsy specimen reveals that the growth is 
probably radio-sensitive. 


THE RETROPERITONEAL SPACE 

Pus or blood in the retroperitoneal space tends to track to the correspond- 
ing iliac fossa. If a retroperitoneal hsematoma or an abscess develops, it 
should be evacuated by an incision through the abdominal wall, meticulously 
avoiding opening the peritoneum. Should the retroperitoneal collection be 
found at laparotomy, it must be drained by a counter-incision in the flank. 

Retroperitoneal Cyst. — A cyst developing in the retroperitoneal space often 
attains very large dimensions, and has at first to be distinguished from a hydro- 
nephrosis. Even after the latter condition has been eliminated by pyelography, a retro- 
peritoneal cyst can seldom be diagnosed with certainty from a retroperitoneal tumour, 
until displayed at operation. The cyst may be unilocular or multilocular. Many of 
these cysts arc believed to be derived from a remnant of the Wolffian duct, in which 
case they are filled with clear fluid. Others arc teratomatous, and are filled with 
sebaceous material. 

Excision of these and other retroperitoneal swellings is best performed through a 
transperitoneal incision (see below). 

Idiopathic Retroperitoneal Fibrosis. — See p. 1099. 
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PRIMARY RETROPERITONEAL NEOPLASMS 

Although neuroblastomas and ganglioneuromas of the adrenal gland are retroperi- 
toneal tumours, they have now been segregated as clinical entities, and have been dealt 
with on p. 583. 

Retroperitoneal lipoma, in the first instance, is usually mistaken for a hydro- 
nephrosis, a diagnosis which is ruled out by pyelography. Women are more often 
affected. These swellings sometimes reach an immense size. We have removed 
such a tumour weighing si lb. (2*5 kgm.), and much larger specimens have been 
recorded. A retroperitoneal lipoma sometimes undergoes myxomatous degeneration, 
a complication which does not occur in a 
lipoma in any other part of the body. 

Moreover, a retroperitoneal lipoma some- 
times becomes malignant (liposarcoma) 

(fig. 1134). 

Retroperitoneal sarcoma presents 
signs similar to a retroperitoneal lipoma. 

The patient may seek advice on account 
of a swelling or because of indefinite 
abdominal pain. On other occasions the 
tumour, by pressure on the colon, causes 
symptoms of subacute intestinal obstruc- 
tion. On examination a smooth fixed 
mass, which is not tender, is palpated. 

The most probable original diagnosis is 
that of a neoplasm of the kidney. This 
is ruled out by pyelography. The ureter, 
however, is liable to become displaced 
by the tumour. Exploratory laparotomy should be performed, and when possible 
the tumour is removed. Often it is found widely disseminated in the retroperitoneal 
space, rendering complete removal impossible, in which case a portion is excised for 
microscopy. Even when excised at a comparatively early stage, recurrence always 
takes place, and these tumours must be looked upon as being necessarily fatal. Deep 
X-ray therapy sometimes keeps recurrences in abeyance for a time. 

Removal of a Retroperitoneal Cyst or Neoplasm.— After the anterior ab- 
dominal wall has been opened and the diagnosis of a retroperitoneal tumour has been 
confirmed, the incision is extended as necessary. The small intestine is packed away 
in the upper abdomen, and the caecum and the sigmoid are relegated to their respective 
fossae. The posterior peritoneum is then incised throughout its length over the area 
to be exposed, the incision paralleling the left border of the aorta. The peritoneum 
is dissected from the tumour which is removed as completely as possible, the intestines 
being kept out of the way with packs or exteriorised temporarily, depending on which 
manoeuvre is the more useful. 



Fig. 1 134. — Rapidly growing retroperitoneal 
liposarcoma. 
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CHAPTER 38 

THE INTESTINES 


Abdominal Pain arising from the Alimentary Canal is of two types — 

1. Visceral Pain . — The alimentary tract is primarily a midline structure with a 
bilateral nerve supply. Although rotation about the midline occurs during develop- 
ment* nevertheless true visceral pain is referred to the midline as illustrated in fig. 
1135. It is dull and poorly localised. The presence of a bilateral nerve supply may 

account for contra- 
lateral pain from some 
diseased structures as 
with left sided pain in 
cholecystitis. 

2. Peritoneal Pain 
however is of the soma- 
tic type — and is much 
more precise, more 
severe and localised to 
site of origin. These 
components account 
for the changes in 
character and site of 
pain which occurs in 
appendicitis. 

Surgical Anatomy* 
— It is of great practical 
importance to be able : 

1. To distinguish various portions of the intestinal canal at sight. 

2. To know in which part of the abdomen the upper coils, as opposed to the lower 
coils, of the small intestine lie in relationship to the anterior abdominal wall. 

3. To be able to decide which is the proximal and which the distal end of any coil 
under consideration. 

4. To distinguish irrefutably large from small intestine. 

For practical purposes these problems are settled as follows : 

(a) The mesentery of the jejunum has only two series of arches of blood-vessels, 
whereas the lower ileum has several series of arches. 

(A) Monks’s method of intestinal localisation roughly indicates the disposition 
of the upper, middle, and lower thirds of the small intestine (fig. 1136). 



crico-phoryngeus 


cardia 

duodeno -jejuna! junction 
to 

mid -transverse colon 


1 ano- rectal junction 
Fig. 1135. — Sites of origin of visceral pain. 
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Fig. 1 1 36. — Monks's method 
of localising the small intestine 
upon the surface. 


Fig. 1137. — The at- 
tachment of the mesen- 
tery. 


(c) The mesentery, after being made taut, is examined. As the mesenteric attach- 
ment runs from left to right (fig. 1137), if palpation reveals that the mesentery is not 
twisted, then the upper end of the bowel in the wound is the proximal end. Such 



THE INTESTINES 


893 


i test is useful, but not as easy to perform in the living as in the dissecting-room 
.ubject. 

0 d ) As the ‘ small ’ intestine is sometimes found enormously distended and the 
large ’ intestine entirely collapsed, size is no criterion. The large intestine is 
,-haracterised by its taeniae coli and appendices epiploicae. 

CONGENITAL MALFORMATIONS OF THE INTESTINES 

Congenital Atresia of the Duodenum (p. 936). 

Congenital Atresia of the Small Intestine (p. 937). 

Volvulus Neonatorum (p. 937). 

Failure of Descent of the Caecum. — The caecum remains under the right lobe 
of the liver — a normal situation of the structure in the mangabey monkey. This 
anomaly is associated with displacement of the vermiform appendix. 


MEGACOLON 


There are two varieties of this condition (1) prikary or true megacolon (syn. 
Hirschsprung’s disease, congenital aganglionic megacolon) and (2) secondary 
or acquired megacolon (fig. 1138). 

Primary Megacolon. — Hirschsprung's disease : 

Pathology. — This disease is characterised by enor- 
mous dilatation and hypertrophy of the pelvic colon, 
sometimes extending into the descending colon but 



rarely involving the more proximal parts of the large 
intestine. The pelvic mesocolon is elongated and 
thickened and its blood-vessels are large and promin- 
ent. All coats of the dilated intestine show gross 


Fig. 1138. — Barium 
enema findings in 
primary and secondary 
megacolon. 


pathological changes. The mucous lining is chronically inflamed and fre- 


quently ulcerated. There is a terminal constricted, non-hypertrophied 


segment of bowel involving the anal canal, the rectum, and a variable part of 
the large intestine. In nine out of ten cases the upper limit of the contracted 


segment is the pelvi-rectal junction; occasionally the deficiency extends to a 



Fig. 1139.- The ex- 
tent of the aganglionic 
segment in 152 cases of 
Hirschsprung's disease 
treated by operation at 
the Hospital for Sick 
Children, Great Ormond 
Street. (After G. G. Wyllie.) 
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Fig. 1140. — Showing 
the essential patho- 
logical histology in con- 
genital Hirschsprung's 
disease. (After M.Bodian.) 


higher level (fig. 1139). It is in 
this contracted segment that 
physiological obstruction 1 lies, 
and the dilatation hypertrophy 
of the colon above is due to 
absence of peristalsis in the 
spastic segment. 

On histological examination 
the cause of the immotility of 
the spastic segment is evident; 
there is a complete absence of 
parasympathetic ganglion cells, 
and this ganglion deficiency 
extends for a distance of 0 4 


to 2 inches (1 to 5 cm.) into a transitional zone or cone (fig. 1140) between 
the terminal spastic segment and the hypertrophied portion (Bodian) 
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Above the transitional zone, parasympathetic ganglion cells are present as 
in normal intestine. 

Clinical Features. — Hirschsprung’s disease shows a familial tendency. 
It is much more common in males than females. In 90 per cent, of cases 

symptoms appear within three days 
following birth. 

Constipation . — The infant fails to 
pass meconium during the first two 
or three days of life, and then only 
after the insertion of a little finger 
or a tube into the rectum. Subse- 
quently motions are tooth-paste- 
like, and inadequate in amount; 
straining is in evidence during their 
passage. 

Abdominal distension is usually 
unmistakable by the third day. In 
a proportion of cases the abdominal distension progresses, and sometimes it is 
evident that the colon is obstructed (fig. 1141); in others it is impossible 
clinically to differentiate large from small intestinal obstruction. Loud 
borborygmi and visible peristalsis are much in evidence. 

Rectal Examination. — The anus is free from fissures and excoriation and 
there is no perianal soiling. The rectum is empty and grips the examining 
finger. 

Complete intestinal obstruction occurs quite frequently within a few 
days of birth and may be fatal. As a rule, the attacks are recurring and 
relief is given by a small enema, by passing a greased examining finger or by 
the spontaneous passage of a large stool sometimes followed by diarrhoea. 
Owing to the enormous abdominal distension, chest infection may supervene. 
In any case, if the child survives, malnutrition and stunted growth are obvious 
features together with enormous abdominal distension. 

Radiography (p. 921). Barium Enema . — When the clinical findings are atypical, 
a barium enema is often helpful in confirming the diagnosis. The objective is to 
demonstrate the contracted aganglionic segment, if such be 
present, and to this end preliminary wash-outs are withheld. 

For reasons explained below, the barium should be admixed 
with normal saline solution, not tap-water. By using only a 
little dilute barium emulsion — just sufficient to run over the faecal 
masses — a good outline of the bowel can be obtained (fig. 1142). 

Biopsy of the ano-rectal wall is employed in order to 
prove or disprove the presence of ganglia in the myenteric 
plexus. A small incision is made through the mucosa between 
the columns of Morgagni to secure a specimen of the circular 
muscle fibres, together with the longitudinal fibres externally. 

The presence or absence of ganglion cells between these layers 
can then be determined. The indications for biopsy are: 

1. When the barium enema findings are inconclusive. 

2. When the whole colon, or the greater part thereof, is spastic. 

3. When the symptoms include diarrhoea instead of the con- 
ventional constipation. 

Qiovanni Morgagni » 1682-1771. Professor of Anatomy , Padua . 



Fig. i 142. —Radio- 
logical appearances 
in Hirschsprung’s 

disease ; coning, as 
well as dilatation, is 
diagnostic. (After B. 
C. H. Ward.) 



Fig. 1141. — Hirschsprung’s disease showing 
enormous colonic dilatation and a wave of 
visible peristalsis. ( The late Sir Dents Browne , 
F.R.C.S.y London.) 
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Laparotomy to establish the diagnosis is required when the patient has acute- 
m-chronic intestinal obstruction, and other causes cannot be eliminated. If the case 
proves to be one of Hirschsprung’s disease it is advisable to establish a temporary 
rans verse colostomy or, in the rare event of the whole colon being spastic, an ileostomy. 

Pre-operative Treatment. — Colonic lavage in Hirshsprung’s disease is danger- 
ous, because the use of tap-water in the enemas in this condition may cause water 
intoxication. The megacolon absorbs water much more rapidly than does a normal 
colon, and the disturbance of electrolytic balance, especially of sodium, may prove 
fatal. Provided the general condition is good, normal saline solution can be used with 
safety. In patients with impaired cardiac or renal reserve, 7 per cent, gelatine solu- 
tion should be substituted. Unless measurements show that distension is increasing, 
four weeks’ pre-operative preparation is desirable (Swenson). During the last 
five pre-operative days, Sulfasuxidine is given for bowel sterilisation. 

Treatment. — The only curative treatment of Hirschsprung’s disease is 
excision of the entire aganglionic segment. No jreparative operation should 
be done till the child is 18 lb. in weight (Brown). 

Operation. — The patient is placed in a semi-lithotomy position, to give good 
access to the abdomen and the peri-anal region. Through a suitable incision the 
rectum, the contracted part of the adjoining colon, and the commencement of the hy- 
pertrophied portion are freed from their attachment! as far downwards as possible 
towards the anal canal. In contrast to excision for carcinoma of the rectum, the dis- 
section must be kept immediately outside the fascia propria. In this way the seminal 
vesicles and the autonomic nerve trunks to the bladder are protected. Should doubt 
exist as to whether the aganglionic segment has been encompassed, frozen section 
biopsy will provide the answer. The intestine is then transected at an indubitably 
motile level, and the distal end is closed with a purse-string suture. The mobilised 
aganglionic segment is then everted through the anus (fig. 1143(a) and ( b )). The mu- 
cosa thus exposed is painted with antiseptic solution, and dried. The anterior half of 
the junction of the inverted rectum with the anal canal is opened transversely, and the 
proximal colon is pulled through the opening (fig. 1 143(c)). End-to-end anastomosis 
between the colon and the anal canal is carried out (fig. 1143(d)) as the everted agang- 



(a) (fc) to M 

Fig. 1143. — (a) Long hsemostat introduced through the anus so that the top of the c l°scd 
bowel can be grasped. (6) Mobilised segment is everted through the anus. (<) Long 
hsemostat introduced through the incision in the rectal wall to grasp the proximal e 
divided colon, (d) Anastomosis of the colon to the anal canal. {After o. Swenson .) 


Orvar Svenson y Contemporary, 
fame c Johnston Mason Brown > 


Professor of Surgery , Northwestern University, Chicago, U h S A '^ urgh 
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lionic segment is excised. The union having been completed, it is reduced into th 
anal canal. Gloves having been changed, the abdominal incision is repaired. B> 
two teams working simultaneously, one abdominally and one perineally, the operatior 
can be performed expeditiously. Cases of Hirschsprung’s disease involving the entir 
colon have been treated successfully by total colectomy and ileoproctostomy. 

Modified Duhamel Operation. — This operation is devised to preserve recta 
sensation. Preliminary colostomy and bowel preparation is carried out as above 
The aganglionic segment is removed down to the level of the peritoneal reflection ovei 
the rectum. At this point the rectum is divided, turned in, and closed over. Tht 
sacral hollow is then opened up and the normal colon brought down to the posterioi 
aspect of the rectal stump. The anus is now widely stretched and a transverse in- 
cision is made in the posterior wall just above the sphincter. Through this opening 
the colon lying behind the rectum is seized and brought down to present at the anus. 
The colon is then fixed to the rectum by a few catgut stitches to make a somewhat 
loose colo-rectal anastomosis. A special crushing clamp is now introduced to crush 
the spur between the rectum and the colon. It is left in position till the spur separates, 
when the clamp becomes loose and can be removed. The colostomy is closed a few 
weeks later. 

ACQUIRED OR SECONDARY MEGACOLON 


Dilatation and hypertrophy of an otherwise normal large bowel extends 
to the anal canal. The obstruction is due to faecal impaction. Characteris- 
tically, there is a fissured anus, a spastic sphincter and much perianal soiling. 
As a rule, faulty bowel care and training are the sources of the trouble, and 
usually they can be traced to infancy; the onset, however, is never from birth. 

Rectal Examination. — This is usually painful and the finger encounters 
a scybalous mass just inside the anus, which is contrary 
, to the findings in Hirschsprung’s disease. 
wKk Radiography. — In all cases of acquired megacolon 

■S\\ the dilatation as shown by a barium enema ends at the 
hH \yj anal canal (fig. 1144). 

Biopsy of the Ano-rectal Wall. — When acquired 
megacolon cannot be differentiated from Hirschsprung’s 
^ disease by clinical and radiological means, biopsy is re- 

quired. The presence of ganglion cells in the myenteric 
plexus is the signal for conservative treatment. 

Conservative Treatment. — Should an anal stricture 
or a fissure-in-ano be present, these lesions must be 
treated appropriately. The essential feature is bowel training so that a 
regular habit is established. It is wise to start with regular enemata and 
Senokot until the bowel is clean. The family environment must be thor- 
oughly investigated. Upset of bowel habit in a child is a not uncommon 
result of domestic upheaval or emotional deprivation. 


Fig. 1 144.— Radio- 
logical appearances 
of acquired mega- 
colon. (After D.C.H. 
Ward,) 


Redundant Colon. — Some constipated patients (usually female) are found on 
investigation by barium enema X-ray to have an elongated sigmoid colon. Volvulus 
formation is a theoretical risk, but the wise surgeon avoids removing the redundant 
bowel for these patients are neurotic, and will plague him after the operation with the 
same or other symptoms. 


TRAUMATIC RUPTURE OF THE INTESTINE 

The intestine can be ruptured with or without an external wound. The 
most frequent cause of the latter is a blow on the abdomen which crushes 
the bowel against the promontory of the sacrum. Rupture is particularly 

Bernard Duhamel , Contemporary. Chief- Surgeon, Hfipital Saint-Denis , Saint-Denis , France. 
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table to occur in the presence of an irreducible inguinal 
ternia (John). Rupture typically occurs where a fixed 
tart of the alimentary tract joins a mobile one, 
.uch as the duodeno-jejunal flexure, in which case the 
damage may be retroperitoneal and easily overlooked; 
this type of lesion is usually due to runover accidents. 

In small perforations the mucosa prolapses and tends 
partially to seal the rent (fig. 1145); consequently the 
early signs are misleading. In general the signs simulate 
closely those of a perforated peptic ulcer. 

Laceration of the mesentery (p. 884) is a frequent 
operative finding in the type of injury under consideration. 
The intestine itself is not necessarily damaged, but, owing 
to devascularisation, its viability may be so imperilled 



Fig. 1 14s. — Trau- 
matic rupture of the 
ileum. Note the 
prolapse of the 
mucous membrane. 


as to render resection of the affected segment (fig. 1146) imperative. 


Traumatic rupture of the large intestine is much lfss frequent. Compressed-air 
rupture of the colon is sometimes the result of a dafcinable form of practical joke, 

whereby a hose, carrying air under considerable 
pressure, is turned on near the victim’s anus. 

Blast injuries of the abdomen sustained during 
air-raids resulted in a number of cases of traumatic 
rupture of the intestine. The pelvic colon was found 
to be injured more frequently than other segments 
of the intestine. Rupture of the upper reaches of 
the rectum is not unknown during sigmoidoscopy. 
In ulcerative lesions the air insufflation has been 
sufficient to perforate the intestinal wall. 



Fig. 1146. — Laceration of the 
mesentery resulting in gangrene 
of the associated portion of gut. 


Treatment. — In all cases of suspected rup- 
ture of the intestine immediate laparotomy 
must be performed. In many instances simple closure of the perforation 
is all that is required. In others, e.g. where the mesentery is lacerated, 
resection may be necessary. In the case of the large intestine, exteriorisation 
is the procedure of choice ; if this is not feasible, the perforation is closed and 
proximal colostomy is performed. 


THE BLIND LOOP SYNDROME 

It has been shown in dogs that if a blind loop of the small intestine is 
made (fig. 1147^) defects of absorption will appear. If this occurs in the 
upper intestine the defect is chiefly of fat absorption; if in the lower in- 
testine there is vitamin B 12 deficiency. This has been found to occur in 
humans and is referred to as the blind loop syndrome, or the £ stenosis- 
anastomosis loop 5 syndrome (Witts), 

Essentially, the stasis produces an abnormal bacterial flora, which fouls the 
main intestinal pathway. Sometimes the only manifestation is anaemia, due 
to Vitamin B 12 deficiency, but if steatorrhoea appears, other serious malab- 
sorption features follow. In general, high loops produce steatorrhoea, etc., 
whereas low loops tend to produce anaemia. 

Temporary improvement will follow the use of antibiotics to destroy the 

Howell Thomas John , Contemporary. Surgeon , Royal Untied Hospital Bath. . 

Leslie John Witts, Contemporary. Emeritus Nuffield, Professor of Clinical Medicine , Oxford Untiertsty. 
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Experimental blind 
loops. 

A . Self-filling: 
deficiency occurs. 

B. Self-emptying: 
no deficiency occurs 

A B 


C. Long afferent 
loop stasis in Polya 
gastrectomy. 


D . Jejunal divert- 
icula. 


E. Intestinal 
stricture causing 






bacteria causing the trouble, but 
the main treatment is surgical ex- 
tirpation of the cause of the stasis. 

ALIMENTARY DIVERTICULA 

Diverticula occur in many parts 
of the alimentary canal from the 
stomach to the recto-sigmoid junc- 
tion. 

Diverticula are divided into two 
varieties : 

(a) Congenital . — All three coats 
of the bowel are present in the wall 
of the diverticulum, e.g. Meckel’s. 

( b ) Acquired . — The wall of the 
diverticulum lacks a muscular coat. 
In spite of the absence of demon- 
strably increased intraluminal pres- 
sure, most alimentary diverticula 
are thought to be acquired 
(Edwards). Literally, a diverticu- 
lum means a wayside house of ill- 
fame, and these wayside houses 
certainly live up to their evil re- 
putation. 

DIVERTICULA OF THE SMALL 
INTESTINE 



F. ‘ Stenosis-anasto- 
mosis loop * syn- 
drome. 


The belief that a diverticulum 
of the small intestine originates 
as a mucosal herniation through a 
point of entrance of blood-vessels 
is based on the fact that most of 
these diverticula arise from the 


Fig. 1147. — Common types of blind loops. mesenteric side of the bowel (fig. 

I148 ^ 

Duodenal Diverticulum. — There are two types: (1) Acquired — of the 
duodenal cap — secondary to the stenosis of an ulcer. (2) Congenital — on 



Fig. 1148. — Di- Fig. 1149. — Pre- Fig. 1150. — Di- 
verticulum at the stenotic diverticu- verticula of second 

mesenteric border la of duodenal cap. and third parts of 

of small intestine. duodenum. 

the inner wall of the second and third parts. Usually they are found incident- 
ally on a barium meal and do not give rise to symptoms (p. 736). 


Eugene Polya , 1876-1944. Surgeon , St. Peter’s HospitaU Budapest. 

Harold Clifford Edwards , Contemporary. Consulting Surgeon , King’s College HospitaU London . 
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Jejunal diverticula vary in size, are sometimes single (fig. 1151), but 
.nore often several are present (fig. 1152). Clinically they may (a) be 
>ymptomless (b) give rise to abdominal pain, 
flatulence and borborygmi or ( c ) produce a 
malabsorption syndrome. This latter consists 
of anaemia, steatorrhoea, hypoproteinsemia and 
avitaminosis. They are, in fact, examples of 
the blind loop syndrome (p. 897). Under these 
circumstances, resection and end-to-end an- 
astomosis give excellent results. 

Meckel’s diverticulum is present in 2 per 
cent, of the human race; 
it is situated upon the anti- 

J mesenteric border of the ? fig. 1151. — Diverticulum of 

/ small intestine, 2 feet (60 cm.) f the jejunum three hours after 

y r •, , , j * ingestion of barium. The pa- 

C- ^ froi n ^ ileo-caecal valve, and tient was a woman of fifty-Sx, 

it is usually 2 inches (5 cm.) with a fourteen years’ history. 

Fig. 1 152. — Je- , T r r i • • ' She was cured by excision of 

junal diverticulosis. long. Useful as IS this mne- the diverticulum. 

monic, many variations occur. 

In nearly 90 per cent, of cases the diverticulum arises from the anti-mesen- 
teric border of the ileum, and, being congenital, it possesses all three coats 
of the intestinal wall. In 20 per cent, of cases the mucosa _ 

contains heterotopic epithelium, viz. gastric, colonic, or [A 

sometimes pancreatic tissue. When present, heterotopic 

tissue lines the greater part of the proximal end of the 

pouch, and not infrequently extends for a short distance ^ 

into the nearby ileum. Although Meckel’s diverticulum Fig. 1153.— Meckel’s 

occurs with equal frequency in both sexes, symptomatic 

cases, due almost entirely to the epithelium contained in the diverticulum, 

are predominant in males. In order of frequency, these symptoms are as 

follows : 


She was cured by excision of 
the diverticulum. 


1. Severe haemorrhage per rectum, due to peptic ulceration, occurs most 
frequently between the ages of ten and fifteen years, but may be postponed until 
adult life. The blood passed is neither the bright red of a colonic lesion nor the 
typical, almost black, stool of melsena from a bleeding gastro-duodenal ulcer; it is 
intermediate (maroon) in colour. Although the patient frequently vomits, the 
vomitus contains no blood. Seldom is the haemorrhage preceded by pain; sometimes 
bleeding precedes perforation. When operation is required for serious progressive 
haemorrhage per rectum and no lesion in the stomach or duodenum is found, the 
next step should be the examination of the terminal 5 feet (150 cm.) of ileum. 

2. Intussusception* — In the majority of cases the apex of the intussusception is 
swollen, inflamed, heterotopic epithelium at the mouth of the diverticulum — not 
inversion of the diverticulum, as is commonly stated. Intussusception due to 
MeckePs diverticulum is discussed on p. 939. 

3. Meckelian diverticulitis with or without perforation is usually due to lodge- 
ment of coarse food residue or a sharp foreign body. The symptoms of Meckelian 
diverticulitis without perforation are those of acute appendicitis, and unless the 
appendix has been removed the diagnosis is impossible before operation. When a 
diverticulum perforates, so rapid is the onset of peritonitis that the symptoms simulate 
those of a perforated duodenal ulcer. Whether or not the diverticulum has per- 

Johann Friedrich Meckel ( The Younger), 1781-1833. Professor of Anatomy and Surgery, Halle. 
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forated, urgent operation is required. In non-perforated cases an inflamed diver- 
ticulum should be sought as soon as it has been ascertained that the vermiform 
appendix (and, in the case of a female, the Fallopian tubes) is not culpable. 

4. Chronic Peptic Ulceration. — The pain is similar to that of a duodenal ulcer, 
but unless the patient is a child, and some blood has been passed per rectum, 
the condition remains undiagnosed for long periods or until a serious complication 
arises. 

5. Intestinal Obstruction. — The presence of a band between the apex of the 
diverticulum and the umbilicus may cause obstruction either by the band itself or to a 
volvulus around it. 

Radiography. — In cases of Meckel’s diverticulum giving rise to symptoms, failure 
to visualise the diverticulum by radiography after a barium meal, which is very com- 
mon, is of no significance, because so often the entrance of the diverticulum is blocked 
by oedema. 

* Silent * Meckel’s Diverticulum. — A Meckel’s diverticulum usually remains 
symptomless throughout life, and be found only at necropsy. When a silent Meckel’s 
diverticulum is encountered in the course of an abdominal operation, and can be 
excised without appreciable additional risk, this should be done in order to exclude the 
possibility of subsequent complications. 

Exceptionally a Meckel’s diverticulum is found in an inguinal or femoral hernial 
sac, when it is known as a Littrc’s hernia. 

Meckelian Diverticulectomy. — A Meckel’s diverticulum should not be ampu- 
tated at its base and invaginated in the same way as a vermiform appendix, because 
of the risk of a stricture. Moreover, it does not remove heterotopic epithelium 
completely, if such be present. The steps of diverticulectomy are displayed in 
fig. 1154. Should there be considerable induration of the base of the diverticulum, 



Fig. 1154. — Steps in the performance of Meckelian diverticulectomy. 


and particularly when such induration extends into the neighbouring ileum, it is 
advisable to resect a short segment of the ileum containing the diverticulum, and to 
restore the continuity of the bowel by anastomosis. 

DIVERTICULA OF THE LARGE INTESTINE 

Diverticulum of the caecum is congenital, for it has a complete mus- 
cular coat. It is solitary, and situated on the medial aspect of the intestine 

just above the ileocaecal valve, viz. > 

Its neck may be narrow, and the diverticulum is then subject to attacks 
of acute inflammation indistinguishable from acute appendicitis. When 
chronically inflamed it produces gross thickening of the ileo-csecal region 
and dense adhesions, the cause of which may not be evident until the caecum has 
been resected. 

DIVERTICULOSIS AND DIVERTICULITIS OF THE COLON 

Diverticulosis is seen in 8 pec cent, routine barium enema studies after 
the age of forty. Twenty-five per cent, of these proceed to an inflammatory 
state — diverticulitis, especially if they are obese, and are habitually con- 
stipated. Diverticulosis may be seen throughout the colon, but diverticulitis 



Gabriele Fallopio, 1523-1562. Professor of Anatomy, Surgery and Biology, Padua, Italy, 
A. texts Littre , 1658-1726. Surgeon and Anatomist, Pans. 
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is virtually confined to the sigmoid loop. The 
primary state of diverticulosis is associated with 
muscular hypertrophy and incoordination of 
muscle, producing segments of colon in which the 
pressure may increase, resulting in diverticula. 

The herniations of mucosa pass through the circular 
muscle and between the taeniae (fig. 1155) at points 
where blood-vessels penetrate the colonic wall. 

This basic inco-ordination of colonic muscle and _ . 

spasm of the pelvi-rectal junction is aggravated by of diverticuiation of the 
stress and clinically appears to be decreased by c olo r n J - (Afur HamiUan onm- 
phenobarbitone and Probanthine. 

Diverticulitis is a secondary state due to inflammation in the diverticulum 
following occlusion of its ostium. The reaction may be acute with abscess 
formation and perforation into the peritoneal cavity. If more chronic, there 




is progressive fibrosis, resulting in shortening 
and distortion of die colon, and stenosis. Ad- 
herence to the bladder, or rarely to the small 
bowel, may occur, with the possibility of fistula 
formation. Diverticulitis is essentially progres- 
sive — the longer the duration, the worse are the 
symptoms, and the greater is the risk of com- 
plications. 

Clinical Features. — Colonic diverticulitis 
(fig. 1156) is a disease of exacerbations and 
remissions. Individual attacks may be spread 
over several days, but periods of freedom can 
last for months or even years. Virtually all 
patients are over forty years of age, and the sexes 
are equally afflicted. They complain of flatu- 
lence and dyspepsia, and have recurring pain 
and tenderness in the left iliac fossa with fever. 


Fig. 1156. — Pelvic colon with 
multiple diverticula. 


They are constipated, but may have small, fre- 
quent motions. The pain is worse on movement. 


but there is relief on passing flatus. In addition to local tenderness there may 
be palpable thickening of the colon or a mass. Some 5 per cent, of patients 


have associated gall stones and hiatus hernia. Urinary symptoms may occur 
and must be carefully watched for, as they may be the first premonition 
of a vesico-colic fistula. Haemorrhage, which is often sudden and profuse 
(in contradistinction to the bleeding of carcinoma of the colon), perfora- 


tion, obstruction, or fistula formation (vesico-colic, vagino-colic, entero- 
colic or colo-colic) may occur — the incidence of each being approximately 


5 per cent. 

Radiology. — Barium enema may show many diverticula, but a particular 
segment in the sigmoid especially may be distorted and shortened— and 
seemingly devoid of diverticula. This area bereft of diverticula and with a 
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‘ saw tooth ’ edge is especially suggestive (fig. 1157). Probanthine may be 
used to relax the colon and this may help to exclude carcinoma. 

Sigmoidoscopy. — The mucosa is usually inflamed, 
with an excess of mucus. The bowel is rigid and 
narrowed in the involved segment so that the 
sigmoidoscope is held up. 

Management 

During an Exacerbation. — Bed rest and warmth to 
the abdomen is essential, with luminal to ensure 
relaxation. Only fluids by mouth are allowed. The 
abdomen should be examined frequently to note if 
satisfactory resolution is occurring. The insoluble 
sulphonamides are not satisfactory. The inflam- 
matory reaction is intramural rather than in the lumen 
of the colon, and so broad spectrum antibiotics are 
prescribed. Morphine and codeine are contra- 
indicated. As the attack settles, a full diet, including 
fruit, oatmeal, and salad is slowly introduced. A low 
residue diet, formerly in vogue, may lead to narrowing 
of the bowel. Regular bowel actions may be assisted 
by Isogel and by liquid paraffin or sub-laxative doses of senokot. Occasional 
bowel washouts may be necessary. Anything which causes increase of 
colonic gas must be avoided, whether it is worry or dietary factors such as 
onions, swedes, turnips, cabbage, peas, or beans. 

Some 10 per cent, of cases require surgical intervention. 

Complications and Indications for Surgery 

In general it may be said that the complications of diverticulitis are the 
indications for surgery: 

(1) Recurrent pericolic inflammation. 

(2) Perforation leading to general peritonitis or local abscess formation. 

(3) External or internal fistulse especially vesico-colic. 

(4) Progressive stenosis ► intestinal obstruction. 

(5) Haemorrhage: diverticulitis is a common cause of profuse colonic 
haemorrhage. Morphine and blood transfusion are usually required. These 
haemorrhages are often recurrent and surgery between attacks must be 
seriously considered even in the elderly. 

(6) Carcinoma may coexist. 

Procedures 

(a) The best operation, done as an interval procedure after preparation of the 
gut (p. 921), is a One Stage Resection. This involves removal of the affected 
segment — 10 to 20 cm. long, and end-to-end anastomosis. 

(b) If there is obstruction, or the bowel is loaded with fceces, preliminary 
transverse colostomy must be done as a first stage; the second stage of 
resection is performed after three weeks. The colostomy is closed after a 
further two weeks. 



Fig. 1157. — An area of 
diverticulitis affecting the 
sigmoid colon. Altera- 
tions in the calibre of the 
lumen of the bowel asso- 
ciated with the presence 
of diverticula is charac- 
teristic of the condition. 

( Professor H. Middle miss, 

Bristol ) 
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(c) In acute perforation , there is general peritonitis, usually faecal, with 
pneumo-peritoneum. Urgent laparotomy is indicated with peritoneal toilet. 
One of several procedures may be carried out, depending on the state of the 
patient and the mobility of the colon: 

(i) Proximal colostomy, suture of the perforation. 

(ii) Primary resection with proximal colostomy is becoming more and more 
popular. 

(iii) Exteriorisation of the loop. 

Drainage is necessary after all these procedures. 

(d) If there is a localised pericolic abscess , sump drainage is required at first, 
resection being carried out at a later date. 

( e ) Urinary symptoms need urgent treatment, as they indicate that vesico- 
colic fistula is imminent, with associated severe cystitis and pneumaturia. A 
one-stage resection with closure of the vesical effect is the ideal procedure, 
otherwise a staged operation (p. 1141) is performed. 


DIFFERENTIATION OF DIVERTICULITIS FROM (JlARCINOMA OF THE COLON 

These conditions co-exist in 12 per cent of cases 


History 

Pain 

Mass 

Bleeding 

X-ray 

Sigmoidoscopy 


Diverticulitis 

Long 

More common 
25 per cent, have tenderness 
5-10 per cent, often 
profuse, periodic. 
Diffuse change 

Inflammatory change 
over an area 


Carcinoma 

Short 

25 per cent, painless. 

65 per cent. — usually small 
amounts persistently. 
Localised : no relaxation with 
Probanthine. 

No inflammation until ulcer 
reached 


Exploration may be necessary, but even then, differentiation may be diffi- 
cult until histology is available. Weight loss, falling haemoglobin, and a 
persistently positive occult blood test are sinister features. 


ULCERATIVE COLITIS 

iEtiology. — The cause is unknown. In spite of intensive bacteriological 
studies, no organisms or group of organisms can be incriminated. Probably 
the disease is linked with emotional stress. It may be related to the auto- 
immune diseases but this is by no means certain. Some cases are allergic to 
milk protein. In cases of extensive ulceration secondary infection plays a 
large part. 

Pathology* — In 95 per cent, of cases the disease starts in the rectum and 
spreads proximally. When the ileocsecal valve is incompetent, retrograde 
ileitis involving the last foot (30 cm.) of the ileum is liable to occur. 

The disease is characterised by the appearance of multiple minute ulcers — 
sometimes the ulcers are discrete, in others there is a sea of ulceration. 
Microscopical evidence nearly always proves that the ulceration is more 
severe and extensive than the gross appearance indicates (Cuthbert Dukes). 
As time goes on the small ulcers are apt to coalesce to form larger ones, 
mainly due to the crypts of Lieberkiihn becoming distended with pus and 
bursting into the bowel. When the ulceration extends into the submucosa it 


Cuthbert Dukes , Contemporary . 
Johann Lieberkiihn , 1711-1756. 
was awarded the F.R.S. 


Consulting Pathologist, St. Mark's Hospital, London. , . _ , , 

Anatomut , Berlin. He demonstrated Ms anatomical preparations tn London , and 
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causes reflex muscle spasm, and the appearance of a stricture. In long-stand- 
ing cases there is always considerable intramural fibrosis, causing the affected 
part of the colon to become permanently contracted. In addition, attempts 
at healing may produce epithelial thickening between the ulcers — the so-called 
pseudopolyposis. 

Clinical Features. — Women are attacked somewhat more often than 
men. The onset of the disease is in the 3rd, 4th, and 2nd decade, in that 
order ; exceptionally it is encountered in childhood. The first symptom is 
watery diarrhoea occurring day and night, in a person of previously normal 
bowel habit. A rectal discharge of mucus, sometimes blood-stained and 
sometimes purulent is very common. Pain as an early symptom is unusual. 
In the majority of cases, the disease is chronic, characterised by relapses and 
remissions. In general, a bad prognosis is indicated by (1) a severe initial 
attack; (2) disease involving the whole colon; (3) increasing age, especially after 
sixty years. If the disease remains confined to the left 
colon, the outlook is better. 

Two types are encountered : 

Fulminating type (5 per cent.) is ushered in with a 
temperature of 102° to 103° F. (38-9° to 39*4° C.) and 
incessant diarrhoea containing blood, mucus, and pus; the 
patient looks and feels very ill. There may be abdominal 
distension due to toxic paresis of the colon. In such cir- 
cumstances the condition must be differentiated from 
dysentery and typhoid. These infections are eliminated 
by bacteriological examinations of the stools, blood 
culture, and a Widal reaction. 

Chronic Type (95 per cent.). — As a rule the initial 
attack is of moderate severity, but exacerbations occur at 
intervals of weeks, months or, in mild cases, years. As 
the disease progresses the patient becomes wasted from 
diarrhoea, and severely anaemic from loss of blood (fig. 
1158). Often during the attacks there are ten to twenty 
stools a day, accompanied by tenesmus. The frequency 
of the motions and the degree of invalidism go hand in 
hand, and are proportional to the extent of the involve- 
ment of the colon. Lesions of limited length are com- 
monly found in milder cases. Sometimes the disease is 
confined entirely to the right hemi-colon. When the 
whole colon is involved the patient may be so weak as to be partially or wholly 
bed-ridden. 

Radiology after a barium enema shows one of the following : 

(1) The earliest sign is loss of haustration, especially in the distal colon. 

Established disease will show: 

(2) A narrow contracted (pipe stem) colon (fig. 1159). 

(3) Undermining of the mucosa. 

(4) Pseudopolyposis (fig. 1160) in 10 per cent, of cases. 



Fig. 1 158. — 
Emaciation and 
dehydration in 
ulcerative colitis. 

(Dr. Peter Hamell 
London.) 


Fernand Widal , 1362-1929. Professor of Pathology and Physician , Hdpital Cochin, Paris . 
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Fig. 1159- — Advanced ulcerative 
colitis. Showing tubular contrac- 
tion and shortening of the colon. 
( W . B. Gabrieli F.R.C.S ., London.) 



Fig. 1160. — Ulcerative col- 
itis; showing pseudopolyposis 
C suppled * area in descending 
coldn). (Dr. Clifford Hawkins » 
Birmingham.) 


Sigmoidoscopy is indispensable in the diagnosis of early cases and in 
mild cases when the pathological effects of the disease are insufficient to alter 
the barium shadow. The initial findings are those of proctitis (p. 1001) — the 

mucosa is hyperaemic, bleeds on touch and there 
is considerable exudate. Later, tiny ulcers may be 
seen and appear to coalesce (fig. 1161). This is 
very different from the picture seen in amoebic 
dysentery, where there are large deep ulcerations 
with the intervening mucosa comparatively healthy. 
As the disease progresses, the ulceration may be- 
come so severe that practically no normal mucous 
membrane remains. 

A barium enema and sigmoidoscopy should be 
avoided during the fulminating phase. Rectal 
biopsy is valuable not only in establishing the 
diagnosis, but also as an index of the effect of 
therapy. 

These are local and general. 



Fig. 1161. — Ulcerative 
colitis. The granular in- 
flamed appearance of the 
mucosa is characteristic. 

( After the late J. P. Lockhart - 
Mummery .) 


Complications.- 


LOCAL 

Pseudopolyposis 15 per cent. (p. 904). 

Carcinoma* — Although this is an important complication, it must be seen in its 
true perspective. The overall risk is about 3 5 per cent . ; this risk is much less in early 
cases but increases with the duration of the disease. Thus, after twenty years of the dis- 
ease, the risk may be as much as 12 per cent. Carcinoma is more liable to occur where 
the whole colon is involved and where the disease started in early life. Carcinomatous 
change may occur at many sites at once and these, often, are atypical. The colon is 
involved rather than the rectum and maximal incidence is during the 4th decade 
(Truelove). The golden rule is that after the disease has been present for more than 
ten years, regular radiological and sigmoidoscope checks must be done, even though 
the disease seems to be quiescent. 

Fibrous Stricture occurs in 6 per cent, of cases. The common sites are the recto- 
sigmoid junction and the anal canal. Although they usually respond to simple dila- 
tation where the disease is confined to the distal colon, surgery may be advisable if the 
whole colon is involved. 

Sidney Charlie Truelove t Contemporary . Assistant Physician, Raddiffe Infirmary, Oxford . 
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Perforation (3 per cent.) occurs in the fulminating type of the disease. It b 
often preceded by toxic dilatation of the colon. Excessive steroid therapy may be 1 
factor. 

Massive Haemorrhage (3 per cent.) usually arises from the rectum rather than 
the colon. 

Recto-vaginal Fistulae (3 per cent.). Fistula in Ano (4 per cent.), Ischio-rectal 
Abscess (4 per cent.). Ileus and Toxic Megacolon (1*5 per cent.) and Haemor- 
rhoids (20 per cent.) also occur (Truelove). 


GENERAL 

Liver Changes (7 per cent.) sometimes resulting in cirrhosis, may occur as the 
result of heavy protein loss. 

Skin Lesions (18 5 per cent.) including Pyodermia Gangrenosum (0*5 per cent.) 
and Erythema Nodosum (2 per cent.). 

Arthritis (5 per cent.) usually of small joints, may occur at any stage of the disease. 

Iritis (7 per cent.), Ankylosing Spondylitis (2 per cent.). Stomatitis (10 per 
cent.). Renal Disease (5 per cent.) and Anaemia (20 per cent.) are also important 
complications. 

Treatment. — There is no specific therapy — there are several agents which 
may induce a remission but it is difficult to predict the outcome in individual 
cases. The main general principles are : 

(1) Maintenance of fluid and electrolyte balance. 

(2) Anaemia must be speedily corrected. 

(3) Adequate nutrition — at least 3,000 calories per day — with high protein, 
carbohydrate and vitamin content and low fat. 

(4) Phenobarbitone, belladonna and codeine phosphate are useful drugs. 

(5) Antibiotics for febrile toxic cases (in short courses to prevent the onset 
of moniliasis). Salazopyrin (4 to 6 g. daily) for seven days is specially valuable. 

All are agreed on the above measures. All surgeons, however, are not 
agreed about the use of: 

(6) Cortisone therapy. The M.R.C. trial (1950-58) showed that those 
receiving cortisone fared better than those receiving an inert substance and 
that first attacks did better than relapses. Its effect is far from permanent 
and is often negligible in the established disease. Topical steroids are of real 
value in the distal type of disease. In a moderately severe case it is probably 
best to try: 

(a) Salazopyrin for seven days. 

( b ) Topical steroids — retention enemata of prednisolone phosphate 20 mg. 
in 100 ml. daily for seven days. If no response then: 

( c ) Oral steroids — prednisolone 20 mg. daily for two to three weeks. 

Dangers of Prolonged Cortisone Therapy. — 1. Not only is there an increased 
risk of massive haemorrhage and of free perforation into the peritoneal cavity, but in 
patients who have not responded to a course of cortisone or similar steroid over a 
period of four to six weeks, the colonic wall becomes excessively friable and in some 
areas disintegrates, its place being taken by the parietes or adjacent viscera, usually the 
small bowel. In such cases the surgeon may then be unable either to remove the 
colon or even to perform ileostomy (Brooke). 

2. Cortisone therapy renders the patient more susceptible to pyogenic infection ; 
therefore it is wise to administer penicillin in addition. 

The chief indication for the exhibition of steroid therapy is in fulminating cases, as 
an alternative to ileostomy performed during the ultra-acute phase (Crile Jnr.). 

Bryan Nicholas Brooke, Contemporary. Professor of Surgery, St. George's Hospital, London . 

George Crile Jnr., Contemporary. Head of the Department of General Surgety , The Cleveland Clinic, Cleveland, 

Ohio , U.S.A. 
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Indications for Surgery 

(1) To save life— fulminating cases, severe haemorrhage, perforation. 

(2) Local complications (p. 905). 

(3) General complications (p. 906). 

(4) Risk of neoplastic change— especially in pseudo-polyposis and colitis of 
long standing. 

(5) Onset in children or adolescents. 

(6) Chronic invalidism. 

Between 15 and 20 per cent, of sufferers are recommended for surgical 
treatment by their physicians. 

When surgical treatment is advised, about six days’ intensive pre-operative 
preparation by the methods already enumerated & carried out. 


Operations 

(i) The ideal procedure is a one-stage total procto-colectomy with ileo- 
stomy. If the disease is acute, it is wise to leave the rectal stump and 
either close it or bring it out as a midline colostoiiy or mucous fistula. The 
rectum can be removed about eight weeks later. 

(ii) Some surgeons advocate total colectomy with ileo-rectal anastomosis — 
this can only be done satisfactorily in about 5 per cent, of cases where the 
rectum is not involved. 

(iii) Ileostomy alone may sometimes be indicated for a gravely ill patient 
with fulminating disease and localised abscess around a perforation. 

Ileostomy. — The ileostomy is, of course, permanent and the success of the 
operation lies in scrupulous attention to the details of technique in siting and 



Fig. 1162. — Site of the 
ileostomy. The ‘ trephine * 
wound should be at least 
2 inches (5 cm.) from all 
sears and bony points. 


fashioning the ideal ‘ spout \ 
It is best to arrange the posi- 
tion of the stoma beforehand 
with the patient (fig. 1162). 

A disc of skin not more than 
the size of a florin (3 cm. in 
diameter) is removed at least 
2 inches (5 cm.) lateral to the 
umbilicus (fig. 1162). The ab- 
domen is opened by a left para- 
median incision and the ileum is 
divided near its termination, to- 
gether with its mesentery. It may 
be necessary to divide the ileum 
more proximally if the terminal 
ileum is diseased also. 



Fig. 1163. — Suture 
of the mesentery to 
the parietal periton- 
eum, to prevent pro- 
lapse. (After J. C. 

Goligher, F.R.C.S., Leeds.) 


Important steps in the performance of ileostomy arc (a) to close the peritoneal 
space on the external side of the ileostomy (otherwise a tunnel exists which invites 
intestinal obstruction), and (6) to anchor the anterior edge of the mesentery to 
the parietal peritoneum (fig. 1163). The latter prevents prolapse of the mucous 
membrane. The ileostomy opening must be prepared meticulously. A disc of 
tissue equal to the size of the skin disc should be removed from the anterior and 
posterior rectus sheath so that no stricture will cccur in the parieties. The peri- 
toneum is opened by a cruciform incision. About 3 inches (7-6 cm.) of the divided 
ileum (closed temporarily with a noncrushing clamp) is brought through the opening 
-md its periphery is stitched to the skin edges by interrupted catgut in such a way 
’hat it is everted to form a * spout * projecting i£ inches (3*8 cm.) from the skm 
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Fig. 1164. — 
Suturing the free 
extremity of the 
proximal ileum 
to the skin 
edges. 
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surface. The greatest care must be taken in the construction of this projectio 
(fig. 1164). A proctocolectomy is carried out and the abdomen is closed. A dis 
posable plastic ileostomy bag (fig. 

1165) is cut so that it exactly fits the 
skin at the muco-cutaneous junction 
and is fixed in position by latex rub- 
ber adhesive. 

Care of Ileostomy. — During 
the first few post-operative days the 
fluid electrolyte balance must be 
adjusted with great care. For per- 
manent use it is wise to fit a Chiron- 
type bag which has a firm rubber 
flange to be attached around the 
ileostomy spout. It is supported 
both by a waist strap and also made adherent to the 
skin by special double-sided adhesive plaster. The 
bag is attached to and detached from the flange which 
remains adherent to the skin for as long as is con- 
venient. Great care must be taken that the lower rim 
of the bag does not press on and penetrate the lower 
margin of the ileostomy ‘ spout \ A paste of aluminium 
10 parts and zinc oxide 90 parts is most helpful if ex- 
coriation occurs. The stools thicken in a few weeks 
and are semi-solid in a few months. A thin discharge from the stoma may indicate 
bolus obstruction and stenosis ; digital dilatation will help to relieve this. 

Procto-colectomy requires no special description. The caecum and colon are 
detached from their mesenteries and when the rectum is reached the procedure is 
exactly as for a combined abdomino-perineal resection (p. 1018). If the patient is too 
ill to stand the perineal dissection, the rectum is freed as far as the pelvic diaphragm 
and is transected at this point. The large intestine is removed, the upper end of the 
rectum closed and the pelvic peritoneum united over it. Alternatively, the lower 
bowel can be brought out as a colostomy through the paramedian incision. 



Fig. 1165.-- Disposable ileos- 
tomy bag. ( Bryan N, Brooke, 
F.R.C.S. t London .) 


Provided the patient is even moderately fit, the modern trend is to under- 
take procto-colectomy in addition to ileostomy at the primary operation. 
Colectomy is not a difficult operation when it is performed on an emaciated 
individual whose peritoneal cavity is free from adhesions. After a successful 
ileostomy both these desiderata are absent; firstly, the patient has gained weight 
and, secondly, adhesions are bound to be present, at least in the right iliac fossa. 

Whether the patient should be left with a permanent ileostomy, or whether 
ileo-rectal anastomosis should be carried out either at the time of the colectomy 
or at a later period, remains slightly controversial. The majority of surgeons 
do not favour the anastomosis. 

On the other hand, some surgeons point out that although ileostomy, if 
properly performed, is no longer the severe handicap it used to be, it is, never- 
theless, a nuisance and best avoided if possible. If an ileo-rectal anastomosis 
is performed, it is essential that no sigmoid colon be left (Aylett). After the 
operation a physiological bowel frequency of three to five actions a day is to 
be expected. It should not be performed if peri-anal complications arc 
present. Should ileo-rectal anastomosis fail and the disease recur in the 
rectal stump, an ileostomy can always be performed. 

THE SURGICAL ASPECTS OP INTESTINAL AMGEBIASIS 

Amoebiasis denotes an infestation with Entamoeba histolytica. Contrary to genera! 
belief, E. histolytica is not strictly a tropical parasite; it has a world-wide distribu- 

Stanley O. Aylett , Contemporary, Surgeon* Gordon Hospital , London. 
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ion, and is found in Great Britain. It is surprisingly common in overcrowded 
institutions. The reason why in some cases it becomes pathogenic is unknown. 

Life History of the Parasite. — The active form of the parasite or trophozoite 
lives in the intestinal mucous membrane, where it ingests red blood corpuscles and 
other cells, and multiplies by mitosis. Should the parasite become pathogenic, it 
makes its way into the follicles of Lieberkiihn, and by dissolving interglandular tissue 
by cytolysins, submucous loculi are produced. Some of these burst through the 
mucous membrane to become amoebic ulcers. While the trophozoites continue their 
activities in the base of the ulcer, others cease to feed, migrate towards the surface, 
and become transformed into cysts (fig. 1166), which pass into the outer world with the 
faeces. Amocbiasis is transmitted mainly in drinking water. 

Pathology. — The ulcers, which have been described as 
‘ bottle-necked * because of their considerably undermined edges, 
have a yellow necrotic floor, from which blood and pus exude. 

While on rare occasions the ulcers are scattered throughout the 
large intestine, in 75 per cent, they are confined to the lower 
sigmoid and the upper rectum. 

Biopsy material is obtained by scraping the suspected area of 
mucosa with a long-handled Volkmann’s spoon; this iremoves a 
thin slice of the diseased mucosa, which must be examined im- Fig. 1166. — 
mediately. It should be noted particularly that th$ finding of Entamoeba hisio- 
Entamceba histolytica is not conclusive evidence that the symp- lytica, cystic stage, 
toms are due to amoebiasis. On numerous occasions a positive 
slide examination has caused the clinician to assume that the diagnosis has been 
established when there has been a proximal carcinoma of the colon and the 
Entamcebae histolyticae have been non-pathogenic and incidental. 

Clinical Features. — Dysentery is only one manifestation of the disease. In 
various guises amoebiasis obtrudes itself into the surgeon’s diagnostic arena: 

Appendicitis or Amcebic Typhlitis 1 ? — In tropical countries where amoebiasis is 
endemic, this is a constantly recurring problem. To operate upon a patient with amoe- 
bic dysentery without the precautions subsequently described is to invite an exacerba- 
tion of amoebiasis that may prove fatal. Especially in cases where a palpable mass is 
present, the bowel is friable and satisfactory closure of the appendix stump becomes 
difficult or impossible. The death-rate from peritonitis and wound infection in the 
notorious Chicago epidemic of amoebiasis in 1933 was appalling, which emphasises 
that surgeons in temperate climates should be familiar with the condition. In the 
case of amoebic typhlitis there is rarely rigidity, and pain commences in the right iliac 
fossa. In amoebic typhlitis there are two characteristic and localised zones of tender- 
ness on deep palpation— one over the caecum and one over the sigmoid. The latter 
is sharply defined, and being comparable to McBurney’s point on the right side, it 
has been aptly named * the amoebic point ’ by Sir Philip Manson-Bahr. Routine 
sigmoidoscopy is of great value. If doubt still exists, 1 grain (60 mg.) of emetine 
hydrochloride in 20 ml. (5 drachms) of normal saline solution given intravenously 
very slowly is likely to ameliorate the symptoms within two hours (Andreasen). 

Perforation. — The most common sites are the caecum and recto-sigmoid. Usually 
perforation occurs into a confined space where adhesions have previously formed, and 
a pericolic abscess results, which eventually needs draining. When there is sudden 
faecal flooding of the general peritoneal cavity, drainage of the region of the perfora- 
tion, gastro-intestinal aspiration, intravenous fluid replacement, antibiotic therapy, 
and a full course of emetine are sometimes successful. 

Severe rectal haemorrhage due to the separation of sloughs is liable to occur. 

Granuloma . — Progressive amoebic invasion of the wall of the rectum or colon, with 
secondary inflammation, may produce a granulomatous mass indistinguishable from 
a carcinoma. The exhibition of emetine as a therapeutic test will prevent mistakes in 
diagnosis. Amoebiasis and carcinoma occasionally co-exist (Naunton Morgan). 

Fibrous stricture may follow the healing of extensive amcebic ulcers. 

Intestinal obstruction is a common complication of amoebiasis, and the obstruction 
is due to the adhesions associated with pericolitis and a large granuloma. 

Paracolic abscess , ischio-rectal abscess , and fistula occur from perforation by amoebae 
of the intestinal wall followed by secondary infection, 

1 Typhlitis — inflammation of the caecum. 



Richard von Volkmann , 1830-1889. Professor of Surgery, Halle . 

Charles McBurney, 1846-1913. Surgeon, Roosevelt Hospital, New York. 

Sir Philip Manson-Bahr, 1881-1966. Physician to the Hospital for Tropical Diseases, 

'i n1 *C*y Turner Andreasen , Contemporary, tormerly Professor of £.L “ f * 

Sir Clifford Naunton Morgan, Contemporary. Consulting Surgeon , St. Mark s Hospital, Condon. 
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Treatment. — There is no remedy that can compare with emetine injections in 
the acute stage. In the chronic stages emetine bismuth iodide, given in gelatin 
capsules in amounts to a total of 30 grains (2 G.) over a period of ten days is usually 
extremely effective (enteric-coated capsules are useless — they pass through the 
intestine unchanged). The quinoxyl group of drugs, including iodoquin, are also 
effective in the chronic stage, and can be given during the interval between courses of 
emetine. Intestinal antibiotics improve results in the chronic stages, probably by 
coping with superadded infection. 

THE SURGICAL COMPLICATIONS OF TYPHOID AND PARATYPHOID 

Chloromycetin exerts a rapidly curative effect on typhoid and paratyphoid infec- 
tions ; consequently complications are uncommon. When complications of typhoid 
arise, Chloromycetin should be given in addition to other necessary treatment, not 
forgetting that this antibiotic destroys the organisms responsible for the production 
of vitamin B complex which must be replaced. 

1. Paraly tic ileus is the commonest complication of typhoid (p. 949). 

2. Intestinal hamorrhage may be the leading symptom. The condition must be 
distinguished from purpura with intestinal symptoms, and intussusception. A 
Widal reaction should be employed and, if negative, repeated in suspected cases. 
Urgent blood transfusion will be required. 

3. Perforation . — Perforation of a typhoid ulcer usually occurs during the third 
week ; occasionally it is the first intimation of the disease (ambulatory typhoid). 
The ulcer is parallel to the long axis of the gut (fig. 1167), and is situated in the lower 



Fig. i 167A.— A typhoid ulcer 
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Fig. 1167B. — A tuberculous 
ulcer is transverse (because it 
follows the lymphatics). 


ileum. In paratyphoid B, perforation of the large intestine sometimes occurs. The 
former treatment was to perform laparotomy under local anaesthesia, and to close the 
perforation. The results were so poor that the conservative treatment of peritonitis 
plus Chloromycetin has been tried, and yields better results. 

4. Cholecystitis . — Acute typhoid cholecystitis is not uncommon (p. 832). Gall- 
stones occasionally contain typhoid bacilli. Chronic typhoid cholecystitis can result 
in the patient becoming a typhoid carrier. 

5. Phlebitis . — Venous thrombosis, particularly of the left common iliac vein, is an 
occasional complication of typhoid fever. 

6. Genito-urinary Complications . — Typhoid cystitis, pyelitis, bacilluria, and epi- 
didymo-orchitis all occur. 

7. Joints . — All degrees of arthritis, from a mild effusion to suppuration, occur 
as a complication of this disease. 

8. Bone. — Typhoid osteomyelitis and typhoid spine are discussed on p. 232. 

9. Larynx. — Typhoid perichondritis is met with occasionally, and typhoid 
laryngitis has been known to obstruct the airway. 

REGIONAL ILEITIS (syn. CROHN’S DISEASE) 

ABtiology. — No causative organism has been found in the lesion or in the stools. 
Dogs receiving finely powdered silicates admixed with their food for long periods 
develop an identical condition, and it has been suggested that the ingestion of fine, in- 
soluble particulate matter such as toothpaste is a possible cause of regional ileitis. A 
disease similar to regional ileitis occurs in swine. 

Pathology. — Regional ileitis is essentially a cicatrising inflammation with ulceration 
of the mucosa. It usually commences at or near the ileo-caecal valve, and extends up- 
wards along the ileum for about 12 inches (30 cm.), but as little as 2 inches (5 cm.), 
and, more often, as much as 4 feet (1 *2 metres) may be implicated. In acute cases the 
affected intestine is seen to be swollen, bright pink in colour, and with a fibrinous 
exudate on its peritoneal surface; in chronic cases hyperaemia is less in evidence. On 
palpation the intestinal wall feels like a hose-pipe. The mesentery of the involved 
intestine is exceedingly thickened, cedematous, and contains enlarged and fleshy lymph 

Johann Conrad Peyer, 1663-1712. Successively Professor of Logic , Rhetoric, and Medicine at Schaffhausen 
Switzerland. 

Burrill B. Crohn , Contemporary. Gastroenterologist , Mount Sinai Hospital , New York. First described tht 
disease in 1932. 



THE INTESTINES 


911 

nodes. Unlike tuberculosis, the affected lymph nodes neither break down nor calcify. 
Tracing the diseased ileum upwards, it terminates abruptly in normal intestine. 
Above this there is commonly another (short) area of diseased intestine; this is a so- 
called ‘ skip ’ lesion. Doubtless a comparatively inconspicuous additional lesion is 
sometimes overlooked, and is one cause of recurrence after resection. In 6 per cent, 
of cases there is an extension into the caecum and at times the ascending colon is 
implicated in the interrupted manner referred to. Examples of primary Crohn’s 
disease of the colon, jejunum, duodenum, and even of the stomach and anus have been 
reported, which justifies the newer term, regional enteritis. 

Pathological Histology. — A characteristic finding is granulomatous infiltration of 
lymphatics of the submucosa with the presence of non-caseating giant-celled systems. 
In the late stages of the disease fibrosis extends into and obliterates the submucosa, 
but usually giant-celled systems can be found in the related mesenteric lymph nodes. 
An experienced histologist can easily distinguish the condition from tuberculosis. 

Clinical Features. — The disease, which is independent of age, sex, 
social and economic conditions, or geographical location, is increasing in 
frequency. To some extent it is familial. 

Acute regional ileitis occurs only in 5 per ce$t. of cases. The symptoms 
and signs resemble those of acute appendicitis, with one exception, viz. 
diarrhoea almost invariably precedes the acute attack. Exceptionally, per- 
foration of the intestine, resulting in local or difftise peritonitis, occurs. 

Chronic regional ileitis is the usual form of the disease. It can be 
divided into three stages, but sometimes the second stage is lacking. 

First Stage. — There is a history of mild diarrhoea extending over months 
or years, occurring continuously or in bouts accompanied by intestinal colic, 
relieved by defaecation. Intermittent pyrexia, seldom more than 99 0 F. 
(37-2° C.) is usual, but some patients are afebrile throughout. As a rule a 
tender mass can be felt in the right iliac fossa, and frequently by a pelvic 
examination also. There is often a moderate secondary anaemia. Occult 
blood and some mucus is present in the stools ; two-thirds of the patients 
have some degree of steatorrhoea. A perianal abscess is a frequent accom- 
paniment of early Crohn’s disease. The cause is probably an infected anal 
crypt associated with the concomitant diarrhoea. The high incidence and 
diagnostic significance of perianal and perirectal abscesses and fistulae in 
patients with regional ileitis is generally accepted. 

Second stage is characterised by symptoms of acute or chronic intestinal 
obstruction. Cicatrisation of the granulomatous area has progressed to such 
an extent that the lumen of the affected portion of the intestine is narrowed 
(fig. 1168). 

Third stage is that of adhesions sometimes accompanied by slow perforation 
of the intestinal wall. Adhesions are dense, abscess formation is common, 
and fistulous tracts are wont to develop : — 

(a) Internally into neighbouring hollow viscera, e.g. a redundant pelvic 
colon, or occasionally into the right side of the bladder. In all cases of 
enterocolic and vesico-intestinal fistulae the possibility of regional ileitis 
should be considered. 

( b ) Externally , nearly always through the scar of a previous operation for 
the condition, e.g. appendicectomy. 

Radiological Diagnosis.— X-ray examination after a barium meal often 
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shows lack of segmentation and feeble or absent peristalsis in the affectec 
portion of the intestine, the lumen of which remains constant in diameter 
Radiologically, cases can be divided into stenosing and non-stenosing. Ir. 
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Fig. ii 68. — Crohn’s disease. Stage of cicatricial contracture. 

( From the R.C.S. Aluseum, Professor C. Cunningham.) 

the non-stenosing phase straightening of the valvulse conniventes is charac- 
teristic. When ulceration has occurred multiple defects (cobblestone reti- 
culation) can be seen after the barium has been evacuated from the segment in 

question. When cicatrisation has occurred 
the radiograph is particularly characteristic ; 
sometimes the terminal ileum is so con- 
stricted that the * string ’ sign of Kantor 
(fig. 1169) is seen. 

Treatment: 

Medical Treatment . — In the early stages 
medical treatment is given an extended trial. 
It consists of several weeks of rest in bed and 
a high protein diet with vitamin supplemen- 
tation. Antibiotics should be used with 
caution — sulphaphthalidine is best. Most 
abdominal surgeons are also cautious about 
the use of steroids, especially if they are 
called on to operate on patients who have 
bled or perforated during steroid therapy. Cortisone or ACTH sometimes 
brings about dramatic symptomatic improvement, but the effect on the long- 
term course of the disease is i ns i gni ficant. 

Indications for Surgery. — These are: (1) failure to arrest the course ot 

John Leonard Kantor , 1890—1947 . Gastroenterologist , Presbyterian Hospital, New York. 



Fig. 1169. — The ‘string* sign of 
Kantor. 
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the disease by adequate medical treatment; (2) symptoms of chronic 
obstruction; (3) the presence of fistulae. 

Operation . — Should the abdomen be opened on the mistaken diagnosis of 
acute appendicitis and acute regional ileitis is found, the one thing not to do 
is to remove the appendix. Appendicectomy frequently determines the 
development of an external fistula. The correct procedure is to close the 
abdomen forthwith. Occasionally the condition resolves completely; more 
often chronic ileitis supervenes. 

Surgeons differ as to whether the affected bowel should be resected or by- 
passed. Probably a by-pass operation is best for young people, especially if 
the disease is in a florid state, and resection for older patients and where the 
main trouble is in the caecum. 

On the whole, unless circumstances, such as ail enterocolic fistula, leave no 
other alternative, more and more surgeons 2pe following the advice of 
Crohn and his surgical colleagues, who for many years have recommended 
a more conservative course, i.e. division of ileum 6 inches (15 cm.) above the 
diseased portion, with closure of both ends, followed by ileo-transverse 
colostomy. The mortality of this operation is almost zero, and the results 
are at least as good as those following resection. In the cases that do not 
improve as a result of this short circuit, resection can still be undertaken. 

TUBERCULOSIS OF THE INTESTINE 

In Britain tuberculosis of the intestine has become infrequent. In countries where 
the Public Health control of tuberculosis is less strict, the disease is still common. 

1. Ulcerative type is always secondary to pulmonary tuberculosis, and probably 
arises as the result of swallowing tubercle bacilli. It is characterised by the presence 
of multiple ulcers in the terminal ileum, the long axis of each ulcer lying transversely 
(fig. 1 1 67B). The serous coat overlying the ulcerated segment is thickened, injected, 
and sparsely bespattered with tubercles. Perforation is rare, but in patients who over- 
come the infection subsequent stricture or strictures of the ileum are rather frequent. 

Clinical Features. — Diarrhoea is the predominant symptom; there is also loss of 
weight. The stools have a foetid odour, and contain pus and occult blood. Often the 
patient has received, or is receiving, treatment for pulmonary tuberculosis ; more rarely 
pulmonary tuberculosis is detected for the first time in the course of the investigations. 

Radiology. — A barium meal often discloses complete absence of filling of the lower 
ileum, the caecum, and most of the ascending colon, due to hypermotility of the ulcer- 
ated segment. 

Treatment is sanatorium regimen and chemotherapy (p. 23), and provided the 
intestinal ulceration is not a terminal event of advanced pulmonary tuberculosis, heal- 
ing often occurs. Operation is required in the rare event of perforation. Occasion- 
ally cicatrisation causes intestinal obstruction, and calls for surgical intervention. 

2. Hyperplastic tuberculosis occurs most commonly in the ileo-caecal region, 
although solitary or multiple lesions of the lower ileum are met with occasionally. This 
form of intestinal tuberculosis is consequent upon the ingestion of Mycobacterium 
tuberculosis by a patient with a high resistance to the organism. In Western countries 
mycobacterium tuberculosis bovis is often the causative organism, while in the East 
the human variety is the culprit (Toufeeq). The infection establishes itself in 
lymphoid follicles, and spreads to the submucous and subserous planes. The 
resulting chronic inflammation causes much thickening of the intestinal wall, and 
consequent narrowing of its lumen. There is early involvement of regional lymph 
nodes, which may caseate. Unlike regional ileitis (which in many respects this disease 
simulates), abscess and fistula formation is rare. 

Untreated, sooner or later subacute or acute intestinal obstruction supervenes, and 
in the East, not infrequently, impaction of an enterolith within the narrowed lumen 
is the precipitating cause. 

Ahmed Khan Toufeeq, Contemporary . Professor of Surgery, Sir Ganga Ram Hospital , Lahore , Pakistan • 

S.P.S. — 58 
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Clinical Features. — Attacks of abdominal pain with intermittent diarrhoea are thi 
premonitory symptoms. Frequently, the presenting picture is that of the 4 blinc 
loop 5 syndrome (p. 897). The ileum above the partial obstruction is distended am 1 
the stasis and consequent infection lead to steatorrhoea, anaemia and loss of weight 
Sometimes the presenting picture is that of a mass in the right iliac fossa in a patient 


Fig. 1170. — The difficulties in 
diagnosis of a mass connected with 
the caecum. In this case the lump 
outlined on the skin was thought at 
first to be an appendix abscess. 

After the caecum and ascending 
colon had been excised the speci- 
men had many of the appearances 
of tuberculosis. Histologically the 
mass proved to be a carcinoma. 

with vague ill health. This finding raises the possibility of an appendix mass, a 
carcinoma of the caecum, Crohn’s disease or a tuberculous or actinomycotic granuloma 
of the caecum. The problem can be quite perplexing 
(fig. XX 70). 

Radiography. — In an established case a barium 
meal reveals a long, narrow filling defect consisting of 
the terminal ileum and ascending colon, lying verti- 
cally. The caecum may become subhepatic (fig. 

1170 - 

Treatment. — When the diagnosis is certain, and 
the patient has not yet developed obstructive symptoms, 
sanatorium treatment with chemotherapy is advised 
and may completely cure the condition. If obstruction 
is present, operative treatment is required. Right 
hemicolectomy with removal of the diseased segment 
of ileum is the treatment of choice. In patients with 
intestinal obstruction, and those in poor general con- 
dition, a defunctioning ileocolostomy similar to that 
recommended for regional ileitis is advisable. If 
necessary resection can be undertaken later, for fre- 
quently striking improvement occurs after ileocolos- 
tomy and general treatment. 

ACTINOMYCOSIS OF THE RIGHT ILIAC FOSSA 

Actinomycosis develops when a breach of the mucous membrane, caused by 
disease or trauma of a foreign body, permits the entry of Actinomyces israeli 
(p. 22) into the deeper layers. Abdominal actinomycosis, which is compara- 
tively rare, occurs with equal frequency in rural and urban communities. 
Unlike intestinal tuberculosis, cicatrisation and consequent narrowing of the 
lumen of the intestine do not occur, neither do the mesenteric lymph nodes 
become involved. However, suppuration supervenes, and the disease spreads 
into the retroperitoneal tissues. Eventually, the abdominal wall becomes 
the seat of multiple indurated discharging sinuses, and the liver becomes in- 
volved by way of the portal vein. 

Clinical Features. — The usual history is that appendicectomy has been 
performed for acute or subacute appendicitis. Possibly, had the appends 
been subjected to histological scrutiny, actinomyces would have been found. 
More usually this examination is omitted or the organism is not discovered. 



Fig. 1 171 . — Ileocaecal tuber- 
culosis. The filling de- 
fect also occurs in carcinoma 
of the caecum. ( Professor A. K. 
Toufeeq, Lahore , Pakistan.) 



James Adolf Israel , 1848-1926. Urologist , Berlin. 
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.md about three weeks after the operation a mass forms in the right iliac fossa, 
md soon afterwards the wound commences to discharge. At first the puru- 
lent discharge is thin and watery; later, because of secondary infection, it 
becomes thicker and odorous. Other sinuses form, and faecal fistuke are 
liable to develop. At any stage of the disease, if pus is collected and allowed 
to trickle down the side of a test-tube, sulphur granules may be discovered. A 
swab is insufficient. The pus should be sent for immediate bacteriological 
examination. 

Another clinical type is that of a patient, most usually a young adult mair , 
who presents with vague abdominal pain. On examination a hard, slightly 
tender mass is found in the right iliac fossa. Extension of the disease to 
the psoas muscle sometimes causes flexion of the hip. Such a finding 
is characteristic, but is only present when thp condition is moderately 
advanced. Little or no help is derived from radiology in distin g uishing 
actinomycosis of the right iliac fossa from hypertrophic tuberculosis or car- 
cinoma of the caecum; a deformity of the caecum is found in all these con- 
ditions. Actinomycosis rarely gives rise to obstructive symptoms. When, 
es is sometimes the case, there is a history of a more or less sudden onset of 
pain some weeks previously, a subsiding appendix abscess is probably diag- 
nosed, but the mass does not resolve. There is loss of weight, anaemia, and 
occasional pyrexia. In most instances laparotomy is performed with one of 
the following findings: (a) an abscess is encountered and drained; ( b ) the 
mass is found to be densely adherent to the posterior abdominal wail, and 
it removable. In such a case, a by-pass ileo-transverse colostomy as for 
Crohn’s disease (p. 910) is wise; (c) the mass is sufficiently mobile for right 
hemi-colectomy to be carried out. 

Treatment (p. 532). 

PNEUMATOSIS CYSTOIDES INTESTINALES 

Multiple gas cysts of the intestinal wall are pathological curiosities. Translucent, 
thin-walled cysts ranging from I to 2 or more centimetres in diameter, containing 
gas, mainly nitrogen, and having a lining of flattened cells of doubtful origin, occur 
in clusters under the serosa or in the mesenteries of the intestines. The condition 
nearly always affects the small intestine, but occasionally the colon, and even the 
rectum, arc implicated. It is believed that air enters a breach in the mucosa, as 
would occur in the case, say, of a duodenal ulcer, and the air is driven onwards by 
peristalsis. The cysts, which are obvious on a plain radiograph, are usually symptom- 
less, but occasionally they so occlude the lumen of the intestine that resection is 
necessary. 

TUMOURS OF THE SMALL INTESTINE 

Compared with the large intestine, the small intestine is rarely the seat of a neo- 
plasm. 

Benign. — Adenoma, submucous lipoma and leiomyoma occur from time to time, 
and sometimes reveal themselves by causing an intussusception. The second most 
common complication is intestinal bleeding from an adenoma, in which event the 
diagnosis is frequently long delayed because the tumour is overlooked at a radio- 
logical examination by barium meal, and often at operation as well, to be discovered 
perhaps only after a second or third operation. r > r • 

Peutz Jegher’s syndrome (small intestinal polyposis) consists of (a) familial in- 
testinal adenomatous polyposis affecting mainly the jejunum, where it is a cause of 
haemorrhage, and often of intussusception, and (b) melanosis of the oral mucous 
membrane and the lips. The melanosis takes the form of melanin spots which are 

John Law Augustine Peutz, 188G-1957 . Chief Specialist for Internal Medicine , St. John's Hospital , The Hague , 

Harold JasJeghers, Contemporary. Professor of Internal Medicine, New Jersey College of Medicine an i Dentistry , 

Jersey City , U.S.A. 



916 a short practice of surgery 

sometimes present on the digits and the peri-anal skin, but the pigmentation of tl 
lips (fig. 1172) is the sine qua non . 

Treatment. — As a malignant change never occurs, resection is necessary only ft 
serious bleeding or intussusception. Large single polyps can be removed t 

enterotomy or short lengths of heavily involved ir 
testine can be resected. 

Malignant : 

Sarcoma (40 per cent.). — Lymphosarcoma an , 
spindle-cell sarcoma — more usually the former- 
occur in the first five decades, the average age of th: 
patient being thirty-five years. There are usual) % 
multiple lesions and the disease may follow idiopathi _■ 
steatorrhoea. The neoplasm tends to convert the 
affected intestine into a rigid tube without much in- 
terference with the size of its lumen until the disease 
is advanced. Loss of weight and anaemia are the 
chief early symptoms. Perforation into the peri- 
toneal cavity occurs more often than is the case with 
other neoplasms of the small intestine. 

Carcinoma (35 per cent.) occurs at the usual carcinoma age. The jejunum is 
affected three times more often than the ileum. The most frequent symptoms are 
melaena and those of intestinal obstruction, and in some cases a palpable tumour is 
present. It is unusual for malignant tumours to cause intussusception. Because the 
content of the small intestine is fluid, by the time intestinal obstruction has ensued 
metastases have occurred. Another train of symptoms is dyspepsia associated with 
melaena and increasing anaemia, in which case a tumour, often of the papilliferous 
variety, may be revealed radiologically at a barium meal. 

Carcinoid (argentaffin) tumour (25 per cent.). The terminal ileum is the 
second most frequent site for this rare tumour. Unlike carcinoid tumour of the vermi- 
form appendix (the most common site) the tumour metastasises to the regional lymph 
nodes and to the liver if it is not excised at a 
comparatively early stage. The tumour is 
composed of cells from the myenteric plexus- 
es of the intestine. They have an affinity for 
silver stains (argentaffin) and secrete 5- 
hydroxytryptamine (5-H.T. or serotonin). 

This is normally destroyed by the liver but if 
hepatic metastases form, a high concentration 
of 5-H.T. occurs in the systemic blood. 

This causes pulmonary stenosis, diarrhoea, 
excessively loud and persistent borborygmi 
and attacks of flushing, especially after 
alcohol (fig. 1173). 

Treatment. — In the case of a peduncu- 
lated benign tumour, sometimes extirpation 
can be effected by enterotomy. In all other 
instances wide resection of that portion of the 
intestine bearing the neoplasm, together with 
its mesentery, followed by end-to-end 
anastomosis, is indicated. 

Prognosis. — Malignant tumours of the 
small intestine have an evil reputation. How- 
ever, in the case of carcinoma of the lower ileum, as opposed to the jejunum, with 
wide resection the prognosis is fair, while the prognosis of carcinoid tumour is even 
better: should a solitary metastasis be present in the liver, it also should be resected 
(p. 816). 

TUMOURS OF THE LARGE INTESTINE 
Benign 

Adenoma. — Considerable confusion has arisen between the terms 
adenoma and adenomatous polypus, the more so because often the ‘ adenoma- 



Fig. 1173. — Patient with secondary 
carcinoid tumour of the liver (primary 
in the terminal ileum) exhibiting flush- 
ing after a small dose of alcohol. (Dr. 
P. J. D. Snotv , Manchester.) 



t . J 

Fig. 1172. — Melanin spots on 
the lips of a patient afflicted 
with Peutz’s syndrome. 
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tous ’ is omitted, and the neoplasm is called a ‘ polypus ’, a term which, in 
point of fact, should be reserved for a chronic inflamma tory condition 
(p. 903). So-called adenomatous polypi are adenomas with a well-developed 
stalk (fig. 1174), whereas an adenoma of the colon is sessile (fig. 1175). A 



Fig. 1174 . — Pedunculated adeno- 
matous polyp of the large intestine. 
Longitudinal section. ( J . H. Saint , 
F.R.C.S., Santa Barbara , California .) 



Fig. 1175- — Adenoma of the colon. 

(Max Pemberton, F.R.C.S., Enfield Middlesex.) 


solitary adenoma of the colon is acquired (see below for the multiple familial 
variety). It occurs in patients over forty years of age, and unless it is pe- 
dunculated, it cannot be distinguished macroscopically from a papilliferous 
carcinoma. In specimens of papilliferous carcinoma of the colon, often tiny 
adenomata are found adjacent to the parent tumour. 

Treatment. — As a rule an adenoma of the colon should be treated by 
limited resection of that part of the intestine in which it is contained. Only 
in this way can recurrence and a carcinomatous change be prevented. On 
the other hand, if the adenoma is situated in a portion of the terminal colon it 
can be removed by fulguration through a sigmoidoscope. The patient 
should be kept under intermittent observation for many years. 

Familial Adenomatous Polyposis of the Colon, which must be distinguished 
from Peutz’s syndrome (p. 915), is transmitted from both sexes to both sexes, 
though males are affected more frequently than females. Lockhart-Mummery 
and Cuthbert Dukes studied 1069 members of 58 families ; of these members 218 
had polyposis, and 154 of them developed colonic carcinoma. The adenomatous 
polypi are most frequently situated in the sigmoid and the rectum. Often hundreds 
of tumours are present. The patient complains of attacks of lower abdominal pain 
associated with loss of weight, diarrhoea, and tenesmus, and the passage of blood and 
mucus, and sometimes pus — all symptoms very like those of ulcerative colitis. A 
rectal examination may reveal one or more adenomatous polypi. Sigmoidoscopy 
shows a variety of neoplasms ranging from small sessile pink elevations to peduncu- 
lated tumours. A barium enema, especially a contrast barium enema (p. 921), out- 
lines the larger polypi. 

Prevention. — (1) All members of the family should be examined at ten years. 
Repeat every two years. (2) Most of those who are going to get polypi will have 
them at twenty and these require operation. (3) If there are no polypi at twenty, 
continue with five-yearly examination till forty. If there are still no polypi there is. 

Hugh Evelyn Lockhart-Mummery, Contemporary. Surgeon , St. Mark*s Hospital , London. 
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no inherited gene. No case of carcinomatous change before the age of twenty has been 
reported in this disease. 

Treatment. — If operation is necessary, complete colectomy is advisable. A stump 
of rectum can remain and the terminal ileum anastomosed to it, the reasons being (a) 
the risk of carcinoma in the rectal stump is small if the patient is carefully followed-up • 
(6) an artificial anus is avoided; (c) other members of the family can be persuaded 
more easily to undergo the operation before late symptoms develop. 

Haemangioma. — A localised submucous telangiectasis is the cause of bleeding, 
which is often profuse. When the lesion is beyond the sigmoidoscopy field often 
the only method of detecting it is to operate while the bleeding is in progress. The dis- 
tribution of blood within the intestine is noted; scrutiny of the blood-containing 
portion of the intestine usually reveals a dilated leash of veins in one portion of the 
mesocolon. At this site the intestine is opened and the tumour is resected. 

Lipoma is less frequently encountered in the large than in the small intestine, and 
is almost confined to the caecum. The tumour is submucous and in more than half 
the cases it is the cause of an intussusception. Other symptoms to which it gives rise 
are almost impossible to distinguish from those of a carcinoma ; even macroscopical 
or microscopical blood is found in the stools. A barium meal may suggest a lipoma 
because of its smooth contour. 


Malignant 

CARCINOMA OF THE COLON 

Pathology. — Microscopically, the neoplasm is a columnar-celled car- 
cinoma originating in the epithelial cells that line the colon, or in the crypts 
of Lieberkiihn. Macroscopically the growth takes one of four forms 
(fig. 1176): 



1. Annular. 2. Tubular. 3. Ulcer. 4. Cauliflower. 

Fig. 1176. — The four macroscopical varieties of carcinoma of the colon. 


Type 4 is the least malignant form, and this papilliferous carcinoma 
commences as a benign adenoma. The annular variety carries a relatively 
good prognosis, not because the growth is of low-grade malignancy, but 
because it gives rise to early obstructive symptoms, and therefore is often 
extirpated before metastases have occurred (Grey Turner). 

Site. — The most frequent site is toward the termination of the colon, viz. 
the pelvic colon and the rectosigmoid junction (fig. 1177). 

The Spread of Carcinoma of the Colon. — Generally speaking, it is a 
comparatively slowly growing neoplasm, and if extirpated thoroughly at a 
reasonably early period a cure can be hopefully anticipated. 

Local Spread. — The growth is limited to the bowel for a considerable time. 
It spreads round the intestinal wall, and to a certain extent longitudinally, but 
usually it causes intestinal obstruction before it has penetrated adjacent structures. 
Particularly in the ulcerative variety, penetration of the serous coat is apt to occur 
and, according to the segment involved, adjacent structures then become invaded 
by the growth. When a hollow viscus is thus implicated an internal fistula results ; 

George Grey Turner , 1877-1951 . Professor of Surgery , Post-Graduate Medical School • London . 
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also the perforation may lead to the formation of a 
local abscess and an external faecal fistula. 

Lymphatic Spread. — The lymph nodes drain- 
ing the colon are grouped as follows : 

1 . The epicolic lymph nodes , situated in the im- 
mediate vicinity of the bowel wall. 

2 . The paracolic lymph nodes , lying in relationship 
to the leash of blood-vessels proceeding to the colonic 
walls. 

3. The intermediate lymph nodes, arranged along 
the ileo-colic, right colic, mid colic, left colic, and the 
sigmoid arteries. In the last instance the paracolic 
lymph nodes are often absent. 

4. The main lymph nodes , aggregated around the 
superior and inferior mesenteric vessels, where they 
take origin from the abdominal aorta. 

Spread hy the bloodstream occurs late. Meta- 
stases are carried to the liver. 



Fig. 1177. — Relative frequency 
of carcinoma in various portions 
of the large intestine omitting 
the rectum proper. {Mayo Clinic 
statistics.) 


Clinical Features. — Carcinoma of the 
colon usually occurs in patients over fifty years 
of age, but it is not rare earlier in adult life. 

Exceptionally it appears in childhood, when, owing to delayed diagnosis, 
prognosis is poor. Twenty-five per cent, of cases present as emergencies 
with intestinal obstruction or peritonitis. It must be remembered that in 
any case of colonic bleeding in patients over forty years of age, complete in- 
vestigation of the colon is required. 

Men are attacked more frequently than women (3 : 2), although carcinoma 
of the ascending colon is encountered more often in women. 

While certain outstanding symptoms frequendy prevail in all types 
(fig. 1176) and at all sites (fig. 1177), it is instructive to contrast and to com- 
pare the symptoms produced by a carcinoma of the left side of the colon with 
that of the right, and to refer to the symptomatology of carcinoma of the sig- 
moid and that of the transverse colon. 


Symptoms 

Right Colon 

Left Colon 

Sigmoid 

Abdominal pain 

78 

68 

51 

Alteration of bowel habit . 

30 

58 

70 

Loss of weight 

50 

15 

20 

Vomiting (frequently with colic) 

32 

15 

O 

Anorexia .... 

18 

9 

0 

Faintness, breathlessness . 

20 

9 

6 

Bleeding per rectum 

8 

9 

29 

Lump present 

67 

46 

39 

Indigestion .... 

8 

0 

0 

Acute-on-chronic obstruction . 

8 

21 

29 


1 I < 

The duration of symptoms is extremely variable ; 5*5 months is the average. 


(E. G . Muir’s statistics — ; figures given are percentages .) 

Carcinoma of the Left Side of the Colon.— As will be seen on reference 
to fig. 1177 , m about 75 per cent, of cases the neoplasm is situated on the left 
side of the colon. Neoplasms in this situation usually are of the stenosing 

Edward Grainger Muir Contemporary . Surgeon , King's College HospitaU London. 








920 A SHORT PRACTICE OF SURGERY 

variety (fig. 1 176, i and 2) and as here the faecal content is relatively solid, and 
the lumen of the bowel relatively narrow, the main symptoms are those of 
increasing intestinal obstruction in about 25 per cent, of cases. 

Pain . — This is usually intestinal colic. If it becomes a constant ache, it 
suggests inoperability or pericolitis. 

Alteration of Bowel Habit. — An adult who has had regular bowel move- 
ment all his life, in a short space of time develops irregularity. The patient 
often states that he has increasing difficulty in getting the bowels to move, 
and that he has to take increasing doses of purgatives. Because of the drastic 
purgation, or on account of irritation by the scybala causing excessive secre- 
tion of mucus above the constricting neoplasm, attacks of constipation are 
followed by diarrhoea. 

Palpable Lump. — Very often the lump that is felt on abdominal, rectal, 
or abdomino-rectal examination, is not the growth itself, but impacted faeces 
above it (Oldham). When the carcinoma is situated in a pendulous pelvic 
colon a hard movable swelling is often felt in the rectovesical pouch. 

Distension. — Lower abdominal distension is not uncommon, and, like the 
pain, is relieved by passing flatus. 

Carcinoma of the sigmoid follows the general pattern of the above, but 
there are differences. 

Pain, when it occurs, is usually colicky from the commencement. 

Tenesmus. — Growths of papilliferous type situated low in the colon are 
inclined to give rise to a feeling of the need for evacuation, which may result 
in tenesmus accompanied by the passage of mucus and blood, especially in 
the early morning. 

Bladder symptoms are not unusual, and in some instances they herald 
colo-vesical fistula (p. 1141). 

Carcinoma of the transverse colon is frequently mistaken for a car- 
cinoma of the stomach because of the position of the tumour together with 
the anaemia and lassitude that it sometimes engenders. 

Carcinoma of the caecum and ascending colon presents in several 
guises: 

(a) Anaemia, severe and unyielding to treatment, is a frequent predominat- 
ing feature. Should a palpable tumour be present, the diagnosis is, to some 
extent, simplified. 

(b) The presence of a mass in the right iliac fossa often proves a diagnostic 
conundrum (fig. 1170). 

(c) Caecal carcinoma sometimes is discovered unexpectedly at operation 
for acute appendicitis or for an appendix abscess that * fails to resolve ’. 
On rare occasions the appendix is inflamed, or even gangrenous, from 
obstruction to its lumen by the carcinoma. 

(d) Less commonly a papilliferous growth is the apex of an intussusception. 
A lump, present at one time and smaller or absent at another (owing to 
partial reduction), associated with attacks of acute abdominal pain, is 
characteristic of this complication. 


James Bagot Oldham , Contemporary. Surgeon, Royal United Hospitals, Liverpool. 
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METHODS OF INVESTIGATION 

Sigmoidoscopy should be performed in cases where blood and mucus 
have been passed (fig. 1178) and also in suspected cases when a barium enema 
is negative, because early growths in the lower 
part of the pelvic colon are not always visualised 
by radiography. 

Radiography after 
a barium enema often 
shows a carcinoma of 
the colon as a constant, 
irregular filling defect 
(fig. 1179)- On the 
other hand, negative 
radiography in com- 
paratively early cases of 
carcinoma of the colon 
is not by any means con- 
clusive evidence of the 
absence of a growth. 

In 75 cases of carcinoma 

of the colon examined radiologically, no abnormality 
was detected in 8 per cent. This entailed considerable delay in diagnosis 
(Ramsay). 

More refined methods in radiological technique are often rewarding, viz: 




Fig. 1179. — Barium 
enema showing a carci- 
noma of the descending 
colon. 


Fig. 1 178.— An example of the 
inestimable value of sigmoid- 
oscopy. The patient had been 
diagnosed and treated for some 
weeks for ‘ ulcerative colitis \ 
A barium enema was negative. 
Sigmoidoscopy showed a small 
cauliflower carcinoma giving 
rise to an intussusception. 


Contrast Enema. — In cases of a neoplasm involving only the mucous membrane, 
a contrast enema is very valuable. The barium emulsion is partly evacuated and air 
is injected into the colon. By this means the walls of the colon become delineated 
and a neoplasm that fails to alter the contour of the barium-filled colon may be 
demonstrated. 


A tumour of the caecum is more likely to be discovered by a barium meal 
than a barium enema. As a rule, in suspected cases of carcinoma of the 
colon, a barium meal is inadvisable because inspissated barium can pre- 
cipitate intestinal obstruction if the lumen of the bowel is narrowed. 

Exfoliative cytology. — In experienced hands colonic exfoliative cytology is a 
valuable adjunct in the diagnosis of obscure cases of carcinoma of the colon. Enemas 
are given until the return fluid is clear. The presence of malignant cells in smears 
of the washings is conclusive evidence of a malignant lesion of the colon. To obtain 
satisfactory results, the patient must be prepared carefully by a somewhat laborious 
procedure. After an interval of five to ten minutes, the returned fluid is collected and 
centrifuged. Films from the sediment are prepared and stained. Successful diag- 
noses have been made by this method in growths situated in all parts of the colon. 


TREATMENT 

Pre-operative Treatment. — When there is no intestinal obstruction, 
blood transfusion to correct anaemia, if present, enemas to cleanse the bowel, 
a high caloric and low residue diet, together with succinylsulphathiazole, 
2 G, (30 grains) four-hourly for five days, are required. This sulphonamide 

Gordon Stuart Ramsay , Contemporary . Consulting Surgeon , Metropolitan Hospital , London, 
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gives watery stools so that the bowel mucosa is clean for purposes of anas 
tomosis and it effectively reduces the number of virulent organisms ordinaril; 
present in the colon. This is probably all that is required. Other antibiotic 
such as neomycin may completely sterilise the bowel but the risk of staphy 
lococcal enteritis (p. 3) after its use is very real. 

When intestinal obstruction is present, preliminary drainage of the intestim 
proximal to the obstruction must be performed (p. 929). 

Operation. — The Test of Operability . — The abdomen having been 
opened in the first place through a short paramedian incision, which is 
extended if the growth is removable: (1) the liver is palpated for secondary- 
deposits, the presence of which is not necessarily a contraindication to 
resection, as the best palliative treatment for carcinoma of the colon is 
removal of the tumour; (2) the peritoneum, particularly the pelvic peri- 
toneum, is inspected, if possible, and palpated for neoplastic implantations; 
(3) the various groups of lymph nodes that drain the involved segment are 
palpated. Their enlargement does not necessarily mean that they are 
invaded by metastases, for the enlargement may be inflammatory; (4) the 
neoplasm is examined with a view to ascertaining if it is fixed or free, and 
if it can be mobilised it is operable. “ The whole colon above the last 3 
inches (7-5 cm.) of the pelvic portion is either mobile or can be mobilised ” 
(Ogilvie). 

The operations to be described are designed to remove the lymph node 
fields which may be involved by metastases from the particular primary 
growth concerned. Lesser resections are indicated, however, should hepatic 
metastases render the condition incurable. 

Carcinoma of the caecum or the ascending 
colon is treated, when resectable, by right hemi- 
colectomy (fig. 1180). 

The abdomen is opened through a right para- 
median incision. The technique of right colectomy 
should include at the outset ligatures placed around 
the bowel to prevent intraluminar spread. The 
peritoneum an inch (2*5 cm.) or more lateral to the 
ascending colon is incised and the incision is carried 
around the hepatic flexure. The right colon is 
elevated, with the leaf of peritoneum containing its 
vessels and lymph nodes, from the posterior ab- 
dominal wall, care being taken not to injure the 
ureter, spermatic vessels, or the duodenum. The 
peritoneum is separated medially to near the origin 
of the ileo-colic artery, which is divided between 
Fig. 1180. — Area to be resected ligatures, as also is the right colic artery when that 
when the growth is situated in vessel has a separate origin from the superior 
the caecum. mesenteric. The mesentery of the last foot (30 cm.) 

of ileum, and the leaf of raised peritoneum attached 
to the caecum, ascending colon and hepatic flexure, after ligation of the blood-vessels 
contained therein, is divided as far as the proximal third of the transverse colon 
(fig. 1180). The surgeon, having verified that the blood supply to the proposed 
intestinal stumps is adequate, forthwith clamps and divides the ileum and the trans- 
verse colon at the levels of their respective severed mesenteries, and excises the free 
intestine. An end-to-end anastomosis between the ileum and transverse colon is then 



Sir Heneage Ogilvie* Contemporary. Consulting Surgeon , Guy's Hospital , London . 
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arried out and their respective mesenteries approximated with catgut. The abdomen 
•> then closed. 

Carcinoma of the Hepatic Flexure.— When the hepatic flexure is 
die seat of the neoplasm the resection must be extended correspondingly 
(fig. 1181). 
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Fig. i 181. — Area to be resected 
when the growth is situated at 
the hepatic flexure. 


Fig. 1182. — Area to be resected 
when the neoplasm is situated in 
the transverse colon. 


Carcinoma of the Transverse Colon. — When there is no obstruction, 
excision of the transverse colon and the two flexures (fig. 1182), together with 
the transverse mesocolon and the greater omentum, followed by end-to-end 
anastomosis, is a satisfactory procedure. 
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Fig. 1183. — Area to be resected 
when the neoplasm is situated at 
the splenic flexure, or the proximal 
part of the descending colon. 


Fig, 1184. — Area to be resected 
in the case of a carcinoma of the 
pelvic colon. 


Carcinoma of the Splenic Flexure or descending colon. The extent 
of the resection is shown in fig. 1183. 

The phrenico-colic ligament is divided, and after incising the parietal peritoneum 
from the splenic flexure to the pelvic colon, the splenic flexure, descending colon, ana 
pelvic colon are raised from the posterior abdominal wall in the same way as the 
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ascending colon is raised on the right side. When this has been achieved, the le 
branch of the middle colic and the left colic arteries are ligated near their origins, an 
the peritoneal leaf with its contained lymph nodes is divided. Excision with end-tc 
end anastomosis is then carried out. 

Carcinoma of the Pelvic Colon. — A left paramedian incision gives , 
good approach. The left half of the colon is mobilised completely (fig. 1184) 

In order that the operation be rendered radical, the inferior mesenteric arten 
below its left colic branch, together with the related paracolic lymph nodes, must be 
included in the resection. This entails carrying the dissection as far as the upper 
third of the rectum, and accordingly the incision in the lateral leaf of peritoneum is 
extended downward to an appropriate level. 

In every case of resection of the colon with anastomosis, drainage down to the site 01 
anastomosis should be provided. 

Modern methods of bowel preparation render one-stage resection and anastomosis 
reasonably safe in non~ob struct ed cases of colonic carcinoma but if any doubt exists 
a protective colostomy must be added. The methods of dealing with large bowel 
obstruction due to colonic carcinoma are described on p. 929. 

Post-operative Care following Colonic Resection. — Post-operative 
treatment includes the administration of antibiotics to guard against possible 
infection of the anastomotic area by CL welchii. Fluids are not given by 
mouth after anastomotic operations until flatus is passed (see Paralytic 
Ileus, p. 949). 

When the Growth is found to be Inoperable. — If the growth is in the 
upper part of the left colon, transverse colostomy is performed. If it is in 
the pelvic colon, left iliac colostomy is preferable. When there is an in- 
operable growth in the ascending colon, ileo-colostomy is the best procedure. 
However, about 90 per cent, of colonic carcinomas can be resected, if neces- 
sary at a * second look ’ operation, when infection will have subsided follow- 
ing the by-passing of faeces. As these 
are slow-growing neoplasms, after sub- 
sequent colostomy-closure, these pati- 
ents often enjoy several years of trouble- 
free life. 

PASCAL FISTULA 

An external fistula communicating 
with the caecum sometimes follows an 
operation for gangrenous appendicitis 
(fig. 1 1 85) or the opening of an appendix 
abscess. A faecal fistula can occur from 
necrosis of a gangrenous patch of in- 
testine after the relief of a strangulated 
hernia, or from a leak after an intestinal 
anastomosis. The opening of an abscess 
connected with chronic diverticulitis 
or carcinoma of the colon frequently 
results in a faecal fistula. Tuberculous 
peritonitis, ileo-caecal actinomycosis, 







Fig. 1185. — Faecal fistula with prolapse 
of mucous membrane following acute 
appendicitis with gangrene of the caecum. 
Aluminium paint is protecting the skin 
from excoriation. 
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amoebiasiSj and regional ileitis (in this instance nearly always following opera- 
tion) are also causes of fsccal fistulae, which may be multiple. About 4 per cent, 
of chronic faecal fistulae in hospital are kept open by patients pushing in 
knitting needles or other articles for reasons best known to themselves. 

External faecal fistulae can be divided into three yarieties : 

1. A track lined by mucous membrane which protrudes above skin level. 

2. A direct track lined by granulation tissue communicating with the 
exterior. 

3. A long, tortuous track lined by fibrous tissue and partly epithelialised. 

The discharge from a fistula connected with the duoden um or jejunum is 

bile-stained and causes severe excoriation of the skin. When the ileum or 
caecum are concerned, the discharge is fluid faecal matter ; when the distal 
colon is involved, it is solid or semi-solid faecal matter. In some cases, when 
the leak from the small intestine or caecum is small, it may be difficult to dis- 
tinguish a faecal discharge from faeculent pus. If methylene blue is ad- 
ministered by mouth and a faecal leak is prestent, the blue colour will be 
distinguished easily in the discharge a few hours later. Often the site of the 
leak and the length of the fistula can be determined by radiography after a 
barium meal or barium enema. Should this fail to demonstrate the internal 
orifice, injection of lipiodol into the external opening will usually give the 
desired information. 

Treatment. — Faecal fistulae, especially those in connection with the small 
intestine, tend to heal spontaneously, provided there is no obstruction beyond 
the fistulous opening. The abdominal wall must be protected from erosion 
by the use of a disposable ileostomy bag (p. 908). 

The higher the fistula in the intestinal canal the more skin excoriation must 
be expected. This reaches its zenith in the case of a duodenal fistula (p. 735). 
A sump drain (p. 859) to remove the enzyme-laden discharge is a fundamental 
requirement. Such fistulae cause dehydration and hypoproteinaemia and 
intravenous parenteral feeding will be required. If there is no prospect of 
rapid healing, a feeding jejunostomy is often a life-saving measure (p. 735). 

Isogel or Pulv. cretac aromat. 3i (4 G.) q.i.d. will make the faeces more solid and 
avoidance of eggs and fish will help to reduce the malodour. 

A faecal fistula with mucosa visibly continuous with the skin edge will never 
close spontaneously. In some of these cases, where the opening is a large 
one, the intestine tends to prolapse upon the surface (fig. 1185). 

The operative treatment for closure of a faecal fistula consists in making an incision 
encircling the fistula and dissecting up the tract through the abdominal wall and the 
peritoneum. The base of the fistula, now free, is crushed, ligated, and oversewn. 
The abdominal wall is then closed in layers. In the case of a colo-cutaneous fistula 
connected with colonic diverticulitis, if the fistula fails to heal after a few weeks, resec- 
tion of the affected segment is usually advisable (p. 9° 2 )- Should the mass from 
which the fistula arises prove to be an inoperable carcinoma, a defunctioning colostomy 
should be performed at a higher level. When there is no obvious cause for the 
fistula, the discharge must be examined on several occasions for acttnomyces or 
mycobacterium tuberculosis. The demonstration in a plain X-ray of calcified tuber- 
culous mesenteric lymph nodes favours tuberculosis as the cause. In complicated 
fistulae, an operation to defunction the loop of intestine involved, is probably the best 
procedure. 
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CHAPTER 39 

INTESTINAL OBSTRUCTION 

Intestinal obstruction is a common surgical emergency and because of its 
serious nature it demands early diagnosis and speedy relief. It may be 
classified into two types, according to whether peristalsis is present or absent. 

1. Dynamic. — Here there is increasing peristalsis working against an 
obstructing agent, which may be in the lumen, such as a bolus of incompletely 
digested material, inspissated faeces, or a gall stone; in the wall, such as an 
inflammatory or malignant stricture; or outside the wall, as in hemiae or 
adhesions. 

2. Adynamic (p. 949). — In this condition, peristalsis ceases and no true 
propulsive waves occur — as in paralytic ileus or mesenteric vascular occlusion. 

DYNAMIC OBSTRUCTION 

These are classified clinically into three types: 

1. Acute obstruction confined to the small gut wj& central abdominal pain, 
early vomiting, abdominal distension, and constipition as a late feature. 

2. Chronic obstruction confined to the large bowel with abdominal colic at 
first and absolute constipation and distension later. 

3. Acute-on-chronic obstruction which spreads from the large bowel to 
involve the small intestine and gives early pain and constipation, followed by 
general distension and vomiting. 

PATHOLOGY 

At the outset, the intestine above the point of obstruction endeavours to 
overcome the obstruction by vigorous peristalsis. Increased peristalsis 
continues for a period of from fOrty-eight hours to several days; the more 
distal the point of obstruction, the longer does it remain vigorous. If the 
obstruction is not relieved, a time is reached when increasing distension 
causes peristalsis to become less and less; finally, peristalsis ceases, and the 
obstructed intestine becomes flaccid and paralysed. 

For two or three horns following the obstruction, the intestine below the 
point of obstruction exhibits normal peristalsis, and absorption from it 
continues, until tfie residue of its contents has been passed onwards. Then 
the empty intestine becomes immobile, contracted, and pale, and so it remains, 
until the obstruction has been overcome, or death ensues. 

Distension. — This occurs proximal to the obstruction, and begins im- 
mediately after the obstruction occurs. The cause of distension is two-fold : 

(a) Gas. — This consists of swallowed atmospheric air (68 per cent.), diffusion from 
blood into the bowel lumen (22 per cent.), and the products of digestion and bacterial 
activity (10 per cent.). When the oxygen has been absorbed into the blood-stream- 
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he resultant mixture is made up of nitrogen (90 per cent.), carbon dioxide, and 
nydrogen sulphide. 

(b) Fluid. — This is made up by the various digestive juices— about 8,000 ml. per 
wenty-four hours. 

Above pylorus . 4,000 ml. Saliva 1,500 ml. 

> Gastric 2,500 ml. 

Below pylorus . 4,000 ml. Bile and pancreatic 1,000 ml. 

Succus entericus 3,000 ml. 

In obstruction, absorption from the gut is retarded but excretion of water and elcc- 
trolytes into the lumen persists and may even be increased. Deprivation of water and 
electrolytes, therefore, is due to: 

(a) Vomiting. 

(b) Defective absorption. 

(c) Sequestration in lumen of bowel. 

The severity of depletion and speed with which it Incomes manifest is dependent 
upon the level of obstruction. It is most severe and occurs early in high small in- 
testinal obstruction, later in ileal obstruction, and is stew to appear in colon obstruc- 
tion. (For effects of fluid and electrolyte loss, see Chapter 6.) 

Intestinal Toxins. — It is well known that release of intestinal obstruction 
may be followed by death, particularly in cases of strangulation. In unrelieved 
strangulation, toxic substances appear in the peritoneajl cavity only when the viability 
of the bowel wall is affected. However, when obstruction is relieved, these toxins may 
pass on to the bowel where absorption can occur. It is probable that the substances 
involved are endotoxins of gram-negative bacilli. This factor stresses the need for 
intestinal decompression before and during operation. 

Strangulation of the bowel occurs when it is trapped by a hernia or a 
band, or involved in a volvulus or intussusception in such a way that its blood 
supply is progressively interfered with . It is a very dangerous condition and 
demands early treatment. The first effect of strangulation is to compress the 
veins so as to cause the strangulated bowel, and its involved mesentery, to 
become blue and congested. Mesenteric vascular occlusion alone gives rise 
to gangrene without mechanical obstruction. 

The Onset of Gangrene. — Much depends on the tightness of the constricting 
agent. When the venous return is completely occluded, the colour of the 
intestine turns from purple to black. About this time, in many instances, 
owing to increased oedema at the point of obstruction, the arterial supply 
is jeopardised. Then the peritoneal coat loses its glistening appear- 
ance, the mucous membrane becomes ulcerated, and moist gangrene is 
imminent. 

Loss of blood volume into the congested segment is proportional to the 
length of that segment. When, as is often the case in strangulated external 
hernia, only a few inches are involved, the amount of blood thus imprisoned is 
inconsequential ; on the other hand, when a large coil of intestine becomes 
strangulated the loss of blood is sufficient to render the patient oligaemic; 
when several feet of small intestine are involved the volume of circulating 
blood is so reduced as to imperil the patient’s life. 

Distension. — For a considerable time the strangulated segment (fig. 
1186 (B)) alone distends, the greatest distension occurring when the venous 
return is completely obstructed while the arterial supply remains un- 
impaired. Unlike non-strangulating obstruction, early distension of the 
proximal intestine (fig. 1186 (A)) is absent ; indeed, for a time varying from 

Hans Christian Joachim Gram , 1853-193S. Professor o Medicine , Copenhagen . 
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a few minutes to several hours the proximal intestine contracts. After tl s 
varying interval, vigorous peristalsis occurs in the proximal segment, but s 
still unaccompanied by distension. By the time gangrene .f 
S \ the strangulated segment is imminent, retrograde thrombosis 

I b \ is proceeding along the related tributaries of the mesenter c 

\ HI / ve * n ’ Distension then appears both on the proximal ai j 

V W / di sta i sides of the strangulation (fig. 1186 (A) and (C ) 
y| -k (Chesterman). 

Transmigration of Bacteria and Toxins . — When the wall <>f 
Fig i i 86 the intestine becomes partly devitalised, both bacterial toxins 

and the products of tissue autolysis pass into the peritoneal 
cavity, there to be absorbed into the circulation. This is followed by the 
migration of bacteria, and peritonitis follows. So it comes about that 
strangulation in an external hernia is far less dangerous than intraperitoneal 
strangulation, for in the former the transudate containing 
lethal toxins and bacteria is confined to the comparatively 
small absorptive area of the hernial sac. 

Closed-loop obstruction is present in the majority 
of cases of intestinal strangulation. In its typical form it 
is seen in carcinomatous stricture of the colon (fig. 1187). 

Distally the colon is occluded by the neoplasm, while in 
one-third of cases the ileo-caecal valve prevents regurgita- 
tion of the contents of the large intestine into the ileum, 
and consequently that part of the colon proximal to the Fig. 1187.— Car- 

neoplasm is closed at both ends (fig. 1187). As a result of Sre^f the hepatic 
anti-peristalsis the pressure within the caecum becomes so flexure : closed- 
high as to compress the blood-vessels within its walls. °° p obstrucuon - 
If the obstruction is unrelieved, stercoral ulceration, gangrene, and perfora- 
tion of the caecum will eventually occur. 


Fig. 1187. — Car- 
cinomatous stric- 
ture of the hepatic 
flexure : closed- 
loop obstruction. 


CLINICAL FEATURES OF ACUTE INTESTINAL OBSTRUCTION 

There are four important symptoms and signs: pain, vomiting, distension, 
and constipation. These must be carefully looked for in each case. 

Acute Obstruction. 

' 1. Abdominal pain is the first symptom : it commences suddenly, and often 
without warning. It becomes increasingly severe, then passes off gradually, 
only to return at intervals of a few minutes. These attacks of intestinal colic, 
which last from three to five minutes, spread all over the abdomen, but are 
localised mainly at the umbilicus. In between attacks the patient is often 
quite free from pain. Recurring attacks of severe abdominal pain are a 
leading feature of all varieties of acute intestinal obstruction, with the sole 
exception of paralytic ileus (p. 949). 

2. Vomiting . — When the jejunum is mechanically obstructed, vomiting occurs 
with the first and each succeeding attack of pain. In the much more com- 
mon obstruction of the ileum the patient may vomit once, following which 
there is an interval of several hours during which time the attacks of pain 

udtort TyndaU Chesterman, Contemporary , Senior Thoracic Surgeon, City General Hospital , Sheffield . 
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•ccur without vomiting. Ultimately copious, forcible, oft-repeated vomiting 
ets in. As acute intestinal obstruction progresses, the character of the 
omitus alters. Initially it contains partly digested food ; next it consists 
ntirely of mucoid fluid ; thereafter the vomitus becomes yellow or green 
:rom regurgitation of bil6 ; finally, it is faeculent. 

3. Distension.— In early cases of obstruction of the small intestine abdominal 
distension is often slight, or even absent. Centrally placed distension is 
present in fully established cases of obstruction to the ileum. Visible peri- 
stalsis may be present (fig. 1188). In 
order to observe it the abdomen must 
be watched for several minutes. Bor- 
borygmi are sometimes loud enough to 
be heard by the unaided ear. More 
often auscultation is necessary. The 
sound of turbulent peristalsis coincid- 
ing with an attack of colic is valuable 
evidence of intestinal obstruction. In 
all cases of suspected intestinal ob- 
struction it is essential to examine the 
common hernial sites . An irreducible 
external hernia may be present although 
the patient is entirely unaware of it. 

4. Constipation . — In complete intes- 
tinal obstruction, after the contents of 
the bowel below the obstruction have 
been evacuated, there is constipation, 
and usually neither faeces nor flatus is passed, i.e. absolute constipation. It 
should be noted that there may be a natural action of the bowels after the 
onset of the attack, and that it is commonplace for an enema to yield a small 
faecal result. 

The rule that constipation is present in intestinal obstruction does not apply 
in cases of Richter’s hernia (p. 1034), gall stone obturation (p. 947), mesenteric 
vascular occlusion (p. 948), and intestinal obstruction associated with a pelvic 
abscess (p. 873). 

Dehydration . — Repeated vomiting and also loss of absorptive power by 
the distended intestine leads to dehydration, and when the patient is first 
examined obvious signs of dehydration — a dry skin, a dry tongue, and sunken 
eyes — may be present. The output of urine is small; it is concentrated, and 
contains little or no chlorides. 

Chronic Obstruction. — This is commonly due to carcinoma or diver- 
ticulitis of the colon. Here constipation appears first, may last for days or 
weeks and finally becomes absolute when the passage of flatus ceases. 
Abdominal distension then occurs, especially in the flanks. No matter 
where the obstruction lies, whether in the ascending, transverse, or descend- 
ing portions of the colon or even in the rectum, the brunt of the obstruction 
is borne by the caecum (fig. 1189). This has been likened to a gun back- 



Fig. 1188. — Visible peristalsis. Intestinal 
obstruction due to the strangulated right 
femoral hernia, to which the arrow points. 
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firing into its breech, and the caecum becomes ballooned. Pain accompanit 
the distension and there are regular bouts of colic, usually in the hypi 
gastrium. Soon after the onset of intestinal colic, if th 
^ abdomen is watched, the caecum sometimes can be see. 

to distend with each attack of colic, and subside as th 
■ n colic passes off. It is not uncommon for vomiting to b 

JR mm delayed for two or three days, and on this account sign 

URg dehydration are exceptional. On abdominal palpa 

tion, a neoplasm occasionally can be felt in the line 0. 
c°l°n; but more usually the relatively small lump 
lit occasioned by a cicatrising neoplasm is obscured by the 

distension. A rectal examination will enable a carcinoma 
of the rectum, or a mass of impacted faeces, to be felt, 
and it may be possible to feel a neoplasm in the pelvic 
colon occupying the recto-vesical pouch. An enema is 
usually given but, in the presence of absolute obstruction is returned without 
force, faeces, or flatus. 


Fio. 1189. — Wher- 
ever the large intes- 
tine is obstructed the 
caecum bears the 
brunt. 


Acute-on-Chronic Obstruction. — This starts with all the features of 
chronic obstruction but after a few days the pain, vomiting, and central dis- 
tension betoken the fact that the ileo-caecal valve is open and faeculent fluid 
has passed up into the ileum where it is rapidly vomited. 

Strangulation. — It is of the highest importance to distinguish strangu- 
lating from non-strangulating intestinal obstruction, because if the former 
is not relieved by an urgent operation, gangrene follows quickly. The 
diagnosis is made entirely by clinical methods; the picture is usually that of an 
obstruction together with a degree of shock which is sometimes severe. In 
some instances the differentiation is not difficult, for when the strangulation 
is a tight one, unlike non-strangulating obstruction, pain is never completely 
absent. In strangulation, the symptoms usually commence very suddenly 
and spasms of intestinal colic recur three or four times a minute. General- 
ised tenderness and sometimes rigidity are indicative that an early laparotomy 
should be performed. Much more difficulty is encountered when the stran- 
gulation commences as a mild venous occlusion. In such circumstances the 
presence and character of local tenderness is of great significance, and fre- 
quently two or more clinical examinations at half-hourly intervals are re- 
quired to collect sufficient data to make a confident diagnosis of strangulation. 
In non-strangulating obstruction there may be an area of localised tenderness 
at the site of obstruction; in strangulation there is always tenderness over an 
intra-abdominal strangulated coil and the pain is made worse if the palpating 
hand is suddenly removed. This rebound tenderness is a distinctive sign 
of strangulation. Cases of intestinal obstruction in which pain persists in 
spite of one, or at the most two, hours of treatment by gastro-duodenal 
aspiration, even in the absence of any of the above signs, should be diagnosed 
as intestinal strangulation. Where the strangulation occurs in an externa! 
hernia the lump is tense , tender, there is no cough impulse and it has recently 
increased in size. These four points are most valuable in diagnosis. 
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X-rays. — In all cases, where the diagnosis is not clear, a ‘ scout ’ film of the 
bdomen, with the patient standing and lying down, must be taken in the 
{.-ray department as soon as possible. 

Gas Shadows.— When the jejunum, the ileum, or the colon is distended 
•,vith gas, each has a characteristic appearance that allows it to be distinguished 
radiologically. The diameter of the viscus is no criterion as to whether it is 
small or large intestine. Obstructed small intestine is revealed by relatively 
straight segments that generally lie more or less transversely; obstructed large 
intestine is disclosed by its haustration markings ; a distended caecum is shown 
by a rounded gas shadow. 

Jejunum is characterised by its valvulae conniyentes that pass from the 
antimesenteric to the mesenteric border, spaced; regularly, giving rise to a 
concertina effect (fig. 1190 (a)). ' 



(a) Jejunum (6) Ileum (c) Colon 

Fig. i 190. — Gas shadows characteristic of various parts of the intestine. 


Ileum . — The distal ileum is piquantly described by Wangensteen as being 
‘ characterless ’ (fig. 1190 ( b )). 

Large intestine (the caecum excepted) shows haustral folds. Haustral folds, 
unlike the valvulae conniventes, are spaced irregularly and the indentations are 
not placed opposite one another (fig. 1 190 (c)). 

Fluid Levels. — In infants under the age of 
two years a few fluid levels in the small intes- 
tine are a normal occurrence. In adults, two 
inconstant fluid levels must be regarded as 
physiological. One is at the duodenal cap ; the 
other, which is more infrequent, is within the 
terminal ileum. In intestinal obstruction it 
takes a little time for the gas to separate from 
the fluid ; consequently fluid levels appear 
later than gas shadows. When paralysis of the 
intestine has occurred, fluid levels become more 
conspicuous and more numerous. By the time 
fluid levels are pronounced, obstruction is ad- 
vanced. The number of fluid levels is pro- 
oortionate to the degree of obstruction and to 
its site in the small intestine ; the nearer the obstruction is to the ileo-caecal 
/alve, the larger the number of fluid levels (fig. 1191). Obstruction low in 

1 ^wen Harding Wangensteen, Contemporary. Emeritus Professor of Surgery, University of Minnesota, Minneapolis 
U.S.A. 



Fig. 1 19 1. — Fluid levels ; 
1 step-ladder * pattern ; sub- 
acute intestinal obstruction by 
bands ; patient erect. 
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the colon does not commonly give rise to fluid levels in the small intestine 
but in the case of obstruction high in the large intestine, this phenomeno 
is not unusual, because in many individuals the ileo-caecal valve is incompetent 
The commonest cause of false fluid levels is an incompletely evacuate 
enema. 

In obstruction of the large intestine, a plain radiograph always shows a large 
amount of gas in the caecum. In most cases a barium enema is contra- 
indicated during an attack of intestinal obstruction. 

TREATMENT OF ACUTE INTESTINAL OBSTRUCTION 

There are three measures for combating and overcoming the effects oi 
intestinal obstruction. They are : (i) gastro-duodenal or, when possible, 
gastro-intestinal suction drainage ; (2) replacement and maintenance of fluid 
and electrolytic balance; (3) relief of the obstruction, usually by operation. 

The first two are always necessary preliminaries to the relief of obstruction 
by operation, and they are also the mainstays of post-operative treatment. 
In some cases, as will be shown, they are used exclusively. 

In every case of acute intestinal obstruction the first step is to empty the 
stomach by a transnasal aspirating tube and to keep the stomach empty by 
withdrawing the contents with a syringe or by continuous suction. The 
second step is to correct the fluid and electrolytic balance (Chapter 6). 
When, on clinical examination, the cause of the obstruction is not obvious, 
radiographs of the abdomen are taken and the clinical and radiographic data 
are correlated. The main indications for early operation (as soon as the 
fluid and electrolytic depletion has been corrected) are: 

1. Obstructed or strangulated external hernia (Chapter 43). 

2. Internal intestinal strangulation. 

3. Acute or acute-on-chronic obstruction of the large intestine. 

The most urgent of these is intestinal strangulation. Gastro-duodenal 
aspiration should be continued throughout the operation, and also in most 

instances the intravenous in- 
fusion, which, in cases of 
strangulation, should be sup- 
plemented by blood transfu- 
sion. 

Relief of Obstruction by 
Operation. — When the cause 
of the obstruction lies within 
the abdomen but its site is 
doubtful, a right lower para- 
median incision is employed. 

When the Obstruction lies 
in the Small Intestine. — The 
hand is passed to the caecum. 
In obstruction of the small intestine the caecum is collapsed. The site of' 
obstruction may be obscured by dilated coils of intestine, in which event an 



Fig. 1192. — Acute intestinal obstruction : tracing 
a collapsed coil to the site of obstruction. 
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unobstructed contracted coil of ileum is sought (fig. 1192) and followed up- 
wards. This will guide the fingers to the site of obstruction which, if deeply 
placed, is exposed by displacing distended coils away from the site with warm, 
moist abdominal packs. Occasionally it is necessary to withdraw several coils 
of distended intestine before the site of obstruction can be displayed satisfac- 
torily. Eviscerated coils must be kept covered by abdominal packs. The 
obstruction is relieved by one of the various methods described under special 
forms of intestinal obstruction. 


Emptying the Intestine at Operation.— If there is much distension, it is 
wise to deflate the bowel using Savage’s intestinal decompressor or, better, a 
plastic tube made on the same principles 
(fig. H93)j which is attached to the 

sucker. The tube is introduced into the ___ __ __T — 

lumen through a purse-string suture of the .. . 

sero-muscular coat of the bowel at its most 

distended part. The bowel is progres- Fig. 1193 — Plastic tube for intestinal 
sively emptied by threading it over the Compression. ov„rs„ w .> 
instrument for its full length (fig. 1194). 

If this, or a similar instrument, is not available, an ordinary sucker or a 
rubber catheter attached to a sucker is an adequate substitute. By these 

means closure of the ab- 



Fig. 1194. — Savage’s decompressor introduced into 
the small intestine which is plicated over it. 


dominal wall is facilitated 
and intestinal toxins mostly 
eliminated. The amount of 
fluid removed should be 
taken into account in the 
fluid-balance chart, but in 
practice it is mostly gas 
which is aspirated. 

Measures to be taken 
when the small Intestine 
is Strangulated. — If, as is 
frequently the case in intra- 
abdominal strangulation, 
blood-stained fluid is present 


in the peritoneal cavity, the fluid should be removed by suction or mopped 
up as completely as possible, for it is toxic and infected. After the relief 
of strangulation a decision must be reached as to whether the segment 
that was str angula ted is viable. When it is black and the peritoneal coat has 
lost its sheen, when the mesentery shows a lack of arterial pulsation, or 
thrombosis of its veins, it is non-viable, if not already gangrenous, and, if 
practicable, resection followed by anastomosis is carried out. In doubtful 
cases when the intestine is blue, purple, or dark red, the effect of wrapping it in 
a warm moist abdominal pack is noted. At the same time the anaesthetist 
administers pure oxygen for three minutes. By these means viable is 
differentiated from non-viable intestine thus : 


Paul Thtoaires Savage , Contemporary. Consulting Surgeon , Whittington Hospital » London. 
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Intestine 

Viable 

Non-viable 

Circulation 

Dark colour becomes lighter; 
mesentery bleeds, if pricked. 

Dark colour remains; no bleedin 
if mesentery is pricked. 

Peritoneum 

Shiny. 

Dull and lustreless. 

Intestinal 

Firm. Pressure rings may or 

Flabby, thin, and friable. Pressure 

musculature 

may not disappear. Peri- 
stalsis may be observed. 

rings persist. No peristalsis. 


Special attention should always be paid to the sites of constriction (* pressure 
rings ’) at each end of the segment, which if of doubtful viability, should be 
enfolded by passing sutures through the sero-muscular coats and covering 
the area with omentum. 

Pressure rings having received attention, viable intestine is returned to the 
abdominal cavity and the laparotomy incision is closed. When the strangu- 
lated intestine is deemed non-viable, it is resected and the continuity of the 
alimentary canal restored by end-to-end anastomosis. 

When the obstruction occurs in the large intestine it is usually due to 
a carcinoma, or occasionally, in the case of the pelvic colon, to its imitator, 
diverticulitis, and the obstruction is of the acute-on-chronic variety. Acute- 
on-chronic obstruction of the large intestine should always be treated by early 
operation. If the patient’s condition is good, laparotomy is performed 
through a right or left paramedian incision, according to the site of the ob- 
struction. If the site is unknown, a right lower paramedian incision is em- 
ployed. Distension of the caecum at once confirms 
that the obstruction lies in the large intestine. Pal- 
pation of the pelvic colon and, if that be collapsed, 
the transverse colon, will readily lead to the obstruc- 
tion. When removable obstruction is present in the 
caecum, ascending colon, at the hepatic flexure, or in 
the proximal part of the transverse colon, emergency 
right hemicolectomy (p. 922) is the correct procedure. 
If the growth is irremovable or the patient extremely 
ill, an ileo-transverse colostomy will relieve the ob- 
struction. If the obstruction lies at the splenic 
flexure, in the descending colon, the pelvic colon, 
or in the rectum, transverse colostomy is performed 
(fig. 1195). The obstructing growth is then re- 
moved at a second operation and the colostomy closed. 

In very old or enfeebled patients when a carcinoma of the rectum is fixed 
and probably irremovable, left iliac colostomy is the best site for a permanent 
artificial anus. 



Fig. 1195. — The sites for 
an artificial anus in acute- 
on-chronic intestinal ob- 
struction. 1. Csecostomy. 

2. Transverse colostomy. 

3. Left iliac colostomy. 
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By placing the colostomy a few inches proximal to the growth and excising it 
ogether with the growth at a second-stage operation, the number of operations and 
he length of hospitalisation is reduced. 

Blind caecostomy or transverse colostomy should be avoided, except in des- 
perate cases, as the obstruction may be due to some condition other than the growth, 

- .g. adhesion of a loop of small bowel to the growth, in which case draining the large 
jowel is useless. Modem methods of fluid replacement and anaesthesia render an 
expeditiously performed laparotomy nearly as safe as a blind procedure on a poor- 
risk patient. 

GASTRO-INTESTINAL SUCTION DRAINAGE 

When intestinal strangulation can be ruled out and the obstruction lies in the small 
intestine, a period of a few hours’ gastro-intestinal suction drainage is the best form 
of preliminary treatment. 1 Suction drainage should also be employed almost 
exclusively in paralytic ileus. In mechanical obstruction the combined effects of 
relieving distension by suction instillation of neomycin at the lowest possible level 
and the administration of fluid intravenously greatly improve the general condition 
of the patient for operation. Locally, diminution in iize of the distended coils of 
intestine facilitates the operation and closure of the wdund. Another most impor- 
tant consideration is that if highly toxic intestinal Contents are aspirated before 
operation, it spares the patient the danger of absorbing this material after the obstruc- 
tion has been relieved. * 

There are two methods of suction drainage — 

I. The Miller- Abbott Double Lumen Tube (fjg. 1196). — This has a distal 
balloon which is inflated as soon as it is through the pylorus and from there is propelled 


Fig. 1196. — Showing the Miller-Abbott tube in position. 

by peristalsis, thus enabling coil after coil of distended intestine to be decompressed, 
the onward progress of the tube being arrested only at the site of mechanical obstruc- 
tion. One third of the lumen is used for inflation of the balloon which is attached to 
the distal extremity of the tube ; two-thirds of the lumen arc devoted to suction drainage 

viz. ; 

The tube is 3*2 metres in length and is calibrated in centimetres. It has been 
largely replaced by a weighted tube as it is so difficult to get through the pylorus. 

2. A Mercury Weighted Tube. — The exact details of its construction and method 
of introduction are important (Kilby). The tube can be easily put together by the 
surgeon. It should be of rubber and approximately 3 metres long. The bag, a finger 
cot containing 0*5 ml. of mercury is tied on the end and also acts as a radio-opaque 
marker. The tube $-inch (0-5 cm.) in diameter, marked with indelible ink at 45 cm. 
(cardia), 60 cm. (antrum) and 75 cm. (mid duodenum). A series of holes for suction 
i*5 cm. apart are placed in the distal 45 cm. of the tube. It is passed in stages each 
of which takes three to five minutes. 

Stage 1. — The tube is swallowed until the bag is at the 
cardia (45 cm.). 

Stage 2. — The patient lies on the left side in the head 
up position at 6o°, The tube is slowly passed along the 
greater curve to the antral mark at 60 cm., and the stomach 
aspirated. A drink of warm water or tea (1 oz. (30 ml.)), 
may help the pylorus to relax and give the patient confidence to swallow more ot 
the tube. 


1 Even when strangulation can be ruled out, not more than six or eight hours should be 
expended in this form of treatment. If operation is delayed over twenty-four hours, in spite 
of suction drainage, the mortality is nearly doubled. 
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Fig. 1203. — Volvulus of 
the midgut. 


Fig. 1202. — Incomplete ro- 
tation of the caecum and Ladd’s 
transduodenal band compres- 
sing the duodenum. ( v. Swain, 
F.R.C.S., London .) 


gether with the whole of the small intestine, which has a narrow attachment, 
revolves. Broadly speaking, the clinical features are similar to, and the radiological 

findings are identical with, 

§ those of arrested rotation 

The onset, however, is more 

tion occurs more rapidly than 
in arrested rotation per se. In £ 

addition, abdominal disten- g 

Treatment. — When the 

tended coils of small intestine 

gut must be delivered on to 
the surface, where the intes- 
tine is protected with warm. Fig. 1203. — Volvulus of 
moist abdominal packs. Only the midgut. 

Fig. 1202.— Incomplete ro- after this step has been taken 
tationofthe caecum and Ladd’s is it possible to see the volvulus (fig. 1203) which 
transduodenal band compres- usually takes place in a clockwise direction. Untwisting 
sing the duodenum. (V, Swain, j s on i y half the operation; of equal importance is to 
f.r.c.s., London .) divide the second obstructive lesion — the transduodenal 

band of Ladd — which is often present. 

Meconium ileus is the neonatal manifestation of mucoviscidosis (fibrocystic disease 
of the pancreas, p. 847). The terminal ileum becomes filled with meconium mixed 
with viscid mucus, notably from the pancreas, and during the latter months of foetal life 
this mixture becomes progressively inspissated (fig. 1204). The infant is bom with in- 
testinal obstruction. At times the coil filled with inspissated meconium can be felt as 
a rubbery mass. A typical radiograph shows distended 
j small intestine, some of which is mottled. Unlike ileal 
atresia, there is no abrupt termination of the gas-filled 
foj gL r-y intestine. 

|| Pathognomonic Test . — Into a bowl of vomitus is placed a 

J|pOC piece of exposed X-ray film, and there it is left for half an 
jg; C B hour. If trypsin is present, the gelatine that constitutes the 

sensitised coat of the film will be digested. In meconium 
Fig. 1204. Operative ii eus the film is merely rendered a little soft. 

ileus” g ( S a)Treaclyfluld^ Treatment.— Laparotomy with the usual pre-operative 

(b) Putty-like material ; preparation is essential. The only condition with which 

(c) Meconium pellets. * meconium ileus can be confounded is Hirschsprung’s disease 

(p. 893) affecting the whole colon, but in the latter condition 
( b ) and (c) of fig. 1204 are lacking. A freshly made solution of 3 per cent, hydrogen 
peroxide 1 part, in water 3 parts, should be available. The coil containing the putty- 
like material is isolated with abdominal packs, and an incision £ inch (1-3 cm.) is made 
into the antimesenteric border of the intestine. Through the opening a catheter is 
inserted, at first in a proximal direction, and 10 ml. of hydrogen peroxide are injected. 
After waiting for several minutes, an endeavour is made to milk the viscid contents 
through the opening. By repeating this process a number of times the obstructing 
material can be expressed both from above and below the opening. This accomplished, 
fluid meconium is aspirated with a sucker. No solution other than hydrogen peroxide 
has the property of loosening this extremely viscid material, which adheres to every- 
thing with which it comes in contact even more tenaciously than glue. When the 
operator is satisfied that the obstruction has been relieved, the opening in the intestine 
is sutured. The coil, mechanically cleansed, is replaced, after which the abdomen is 
closed. Sometimes this method fails and it then becomes necessary to resect the 
affected bowel including the dilated segment (A, fig. 1204), continuity being restored 
by end-to-back anastomosis (fig. 1201). 




Fig. 1204. — Operative 
findings in meconium 
ileus : (a) Treacly fluid ; 
(1 b ) Putty-like material ; 
(c) Meconium pellets. 
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Post-operative Complications.— In the section dealing with fibrocystic disease 
of the pancreas (p. 847), attention has been directed to the susceptibility of infants with 
mucoviscidosis to pulmonary complications. Oxygen and antibiotic therapy, in 
addition to the usual post-operative regimen for intestinal obstruction, are therefore 
mandatory. 

/ ACUTE INTUSSUSCEPTION 

One portion of the gut becomes invaginated into another immediately 
adjacent ; almost always it is the proximal into the distal. Very rarely indeed 
is an intussusception retrograde. 

jEtiology. — In a few cases there is some obvious cause, e.g. a polypus, 
apapilliferous carcinoma, a submucous lipoma (fig.57),or an inverted Meckel’s 


Fig. 1205. — The mechanism of 
the production of an intussuscep- 
tion. 


intuseuscipiens 



j- intussusoeptum 


diverticulum (p. 899). Obviously such a protrusion invites intussusception 
(fig. 1205). In intussusception of infants it is generally agreed that: 

1 . Idiopathic intussusception occurs most often between the sixth and ninth months. 

2. Between the sixth and ninth months there is a change in the infant’s diet — it is 
weaned. 

3. An idiopathic intussusception usually commences in some part of the last 2 feet 
(50 cm.) of the small intestine. 

4. The maximum aggregation of Peyer’s patches is in the lower ileum. 


Theory 

1. Change of diet brings about a change of intestinal flora. 

2. This predisposes to inflammation of the intestinal tract. 

3. Which in turn causes inflammation and 
swelling of Peyer’s patches. 

4. A swollen Peyer’s patch produces an 
elevation protruding into the lumen of the 
gut comparable to one of the known causes of 
intussusception. 

Another theory: 

Intussusception often shows a seasonal 
incidence related to attacks of upper res- 
piratory infection in children. In many 
children, after an operation for intussuscep- 
tion antibodies to certain viruses have been 
isolated and it is presumed that these cause 
swelling of Peyer’s patches. 

Pathology. — An intussusception is 
composed of three parts : 

1. The entering, or inner, tube. 

2. The returning, or middle, tube. 

3. The sheath, or outer tube. 

The outer tube is called the intussuscipiens. 
The inner and middle tubes together form 
the intussusception. The neck is the junction 
of the entering layer with the mass. That part which advances is the apex, and the 
mass which constitutes the intussusception (fig. 1206) increases as it advances. 

The blood supply of the inner layers of the intussusception is liable to be 
impaired. The onset of early gangrene is dependent upon the tightness of 



Fig. 1206. — An intussusception dis- 
sected to show its constituent parts. 


ohann Peyer , 1653-1712. Successively , Professor of Logic , Rhetoric , and Medicine , S chaff hausen, Switzerland . 
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the invagination. Because of the great pressure exerted upon it by passing 
through the ileo-caecal valve, an ileo-colic intussusception provides mos 
examples of early gangrene. 


Varieties (fig. 1207). — The following is a simple classification : 

1. Ileo-ileal. Ileum is invaginated into ileum . . Approx. 

2. Ileo-ccecal. The ileo-caecal valve is the apex of the 

intussusception ....... „ 

3. Ileo-colic . An ileo-ileal intussusception which has 

passed through the ileo-csecal valve into the colon . „ 

4. C cecal. The caput cseci becomes invaginated . . „ 

5. Colo-colic. The colon is invaginated into the colon . „ 



ILEO - ILEAL 



8 per cent 

36 

2 3J 


COLO - COLIC 


Clinical Features of Intussusception in Infants. — Usually the patient 
is a fine, lusty male child between six and nine months of age. The onset is 
sudden. The child has a paroxysm of abdominal pain, draws up his legs, 
and screams. He may vomit shortly after the onset of the attack, but this 
is not a constant occurrence; not until the intussusception has been present 
for about twenty-four hours is vomiting a conspicuous feature. The attacks, 
which last a few minutes and recur about every fifteen minutes, are accom- 
panied by facial pallor. They become progressively more severe. In 
between the attacks he lies listless and looks somewhat drawn. In the early 
stages a normal stool is frequently passed; later blood and mucus are evacu- 
ated — the well-known ‘ red-currant jelly ’ stool. 

On Examination . — The abdomen is not distended. The abdomen should 
be palpated, between the spasms, with a warm hand slipped beneath the bed- 
clothes, care being taken not to arouse the dozing infant. Typically a lump, 
is felt which may harden on palpation (fig. 1208), but if the lump is lying 



-4c 


Fig. 1208. — 
The physical 
signs recorded in 
a typical case of 
intussusception 
in an infant. 


under the right or left costal margins, it may not be possible to feel it, even 
under an anaesthetic. There is said to be a feeling of emptiness in the right 
iliac fossa (signe de Dance). On rectal examination, if the intussusception 
has travelled far enough, its apex, a conical mass which is aptly likened to 
the cervix uteri, will be felt, especially on bimanual examination. In the 
large majority of cases the intussusception has not advanced far enough for 


Sean Dance , 1797-1832. Physician , HSptial Cochin , Paris. 
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ihe apex to be felt per rectum, but in most cases blood-stained mucus will be 
found on the examining finger. 

In a few instances the intussusception actually protrudes through the anus. 
This does not necessarily imply that the intussusception is of long standing, 
but rather that the patient is possessed of a long mesen- 
tery, rendering the small intestine unduly mobile. 

Unrelieved, the pain becomes continuous. After 
twenty-four to thirty-six hours the abdomen commences 
to distend, and vomiting becomes copious. Absolute 
intestinal obstruction follows, and death from ttiis cause, 
or from peritonitis secondary to the gangrene, is;iprobable. 

Once in a while a natural cure occurs due to sloughing of 
the intussusceptum. ■, 

Radiography. — Plain films of the abdomen usually 
reveal increased gas shadows in the small intestine, and at 
times an absence of the caecal gas shadow. Radiography 
following a barium enema (fig. 1209) gives positive evi- 
dence of the presence of an ileo-colic intussusception, but 
if the intussusception is ileo-ileal, and the ileo-caecal valve is competent, this 
form of examination is negative. 



Fig. 1209. — Bar- 
ium enema showing 
ileo-colic intussus- 
ception. 


Differential Diagnosis 

1. From Acute Enter o-colitis. — Unlike intussusception, diarrhoea is a leading symp- 

tom. As in intussusception, abdominal pain and vomiting often occur; 
likewise blood and mucus may be passed, but in entero-colitis faecal matter or 
bile is always present in the stools. 

2. From Purpura with Intestinal Symptoms ( syn . Henoch’s Purpura). — There is 

likely to be the characteristic rash, which might be mistaken for flea-bites. 
Intussusception is a not uncommon accompaniment of this form of purpura, 
consequently the differential diagnosis is not of vital importance, for exploratory 
laparotomy must be performed in suspicious cases. 

3. From Prolapse of the Rectum . — This can be eliminated readily. In prolapse the 

projecting mucosa can be felt continuous with the perianal skin. In intus- 
susception protruding from the anus, the finger passes indefinitely into the 
depths of a sulcus (figs. 1291 and 1292). 

Intussusception in adolescence is nearly always caused by an inverted Meckel’s 
diverticulum (p. 899). 

Intussusception in adults is most often due to a papilliferous carcinoma ; con- 
sequently, the colo-colic type is frequent. Rarer causes are a papilloma or a sub- 
mucous Upoma. Idiopathic intussusception is extremely uncommon, except in 
Egypt immediately after the Mohammedan fasting seasons (Mooro). 

Preliminary Treatment. — If necessary, the general condition of the 
patient is improved by the administration of dextrose-saline solution. 
Especially in cases of more than twelve hours’ duration, gastric aspiration 
should be carried out and continued during and after the operation. 

Reduction by Hydrostatic Pressure. — In early cases, Australasian surgeons 1 in 
particular favour reduction by hydrostatic pressure. In the operating theatre an 
unlubricated catheter is passed into the rectum of the anaesthetised infant. The 
catheter is connected to the tubing of a reservoir filled with saline solution, and 
elevated to the height of si feet (1 metre). The solution is allowed to run into the 
bowel for four minutes, while the buttocks are pressed together to prevent escape of 

1 Intussusception is common in the urban districts of Australia. 

Edouard Henoch, 1820-1910 . Professor of Diseases of Children , Berlin. 

Abdel Mooro, Contemporary. Professor of Surgery Cairo. 
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the fluid. The catheter is then removed, and the fluid is allowed to escape into t 
bowl. Several such injections are made. After the first injection the fluid returnee 
is blood-stained ; subsequently, if reduction of the intussusception is effected, flatu 
and faecal matter are passed. If there is the slightest doubt as to whether the intus 
susception has been reduced completely, laparotomy is performed but, as a result o; 
the hydrostatic pressure, in most instances the intussusception is so reduced in size 
and is so near its place of origin, that a grid-iron incision in the right iliac fossa is all 
that is necessary. Scandinavian surgeons favour the use of a barium enema tc 
accomplish the reduction (fig. 1209). The more usual method of treatment is to 
proceed with the operation, without resorting to these preliminary measures. 

Operative Reduction. — The abdomen is opened through a right lower 
paramedian incision. The first part of the reduction 
is accomplished by squeezing the lowest part of 
the sausage-like mass, if possible without exterioris- 
ing the bowel, and little by little the intussuscep- 
tion is reduced (fig. 1210). The last part of the 
intussusception is the most difficult to reduce 
and should be withdrawn and gently compressed in 
a warm, saline-soaked pack, to lessen the oedema. In 
the majority 
of instances 
reduction is completed easily by 
squeezing the apex of the intussus- 
ception, as shown in fig. 1211. After 
reduction is completed, the terminal 
portion of small intestine, the caput 
caeci, and the appendix will be seen 
reddened and stiffened with oedema. 

Owing to earlier diagnosis, the 
number of irreducible intussuscep- 
tions is decreasing; and the mortality 
is correspondingly lower. 

Methods of effecting Reduction in Difficult Cases 

1. The little finger is inserted into the neck of the intussusception and an endeavour 
is made to separate adhesions between the intussuscipiens and intussusceptum, after 
which reduction is re-attempted (Cope’s method). 

2. The thumb and forefinger are placed as shown in fig. 12x1, and gentle pressure is 
exerted. Gradually the pressure is increased. In this way oedema is squeezed from 
the region of the ileo-cascal valve. 

Resection of an Irreducible or Gangrenous Intussusception. — Previous 
methods consisted of exteriorising the ileum and colon by various manoeuvres. With 
exact methods of electrolyte balance and of fluid replacement , these have been abandoned 
and resection with end-to-end anastomosis is the rule. 

After-treatment. — When reduction is effected easily, gastric aspiration 
should be continued for twelve to twenty-four hours and dextrose-saline 
administered intravenously, or subcutaneously with hyaluronidase. In 
infants, nepenthe minims 1 (0-06 ml.) is given by mouth every three or four 
hours for three doses. On the second day the gastric tube is removed and 
sips of water are given. A few hours later, feeding is commenced with the 

Sir Zachary Cape, Contemporary . Consulting Surgeon , St. Mary's Hospital , London. 



Fig. 1211. — Reducing the terminal part of 
the intussusception. ( After R. E. Gross.) 


CONTOACTMD 



Fig. 1210. — Diagram 
showing the method of 
reducing an intussus- 
ception. 
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nother’s milk if the infant is breast-fed. In cases where resection has been 
lecessary, intravenous alimentation is required. 

Recurrent intussusception occurs in only 2 per cent, of cases of 
idiopathic intussusception. If a second operation is necessary, the last few 
inches of the ileum shotild be anchored to the ascending colon by sutures in 
order to avoid still further recurrence. 


VOLVULUS 


A volvulus results from axial rotation of a portion of the alimentary tract. 

(a) Volvulus Neonatorum (p. 937). 

(b) Volvulus of the small intestine, other than the above, usually 
occurs in the lower ileum, and is favoured by the presence of an adhesion 
passing from the antimesenteric border of an intestinal loop (fig. 1212) 
to the parietes or to the female pelvic organs. In Africans, volvulus 
involving many feet of small intestine without causative adhesions occurs 
rather commonly. The consumption of a large meal of maize and 
vegetables seems to predispose to the condition. j 

Treatment is to untwist the loop, if possible. A Causative adhesion 
should be divided and the stump of its intestinal Attachment buried 
in the intestinal wall by a purse-string suture. Fig. 1212. 

(c) Volvulus of the caecum occurs occasionally, especially when the 

right half of the colon is lax and mobile. Volvulus of this part of the large intestine 
occurs nearly always in a clockwise direction. The first twist obstructs the ascending 
colon; if a second twist occurs, it obstructs the ileum also. The highest incidence is 
between twenty-five and thirty years of age. The symptoms are those of acute 
obstruction of the small intestine. In about 25 per cent, of cases there is a palpable 
tympanitic swelling not, as a rule, in the right iliac fossa, for in process of torsion 
the mobile caecum moves out of the right iliac fossa into the mid-abdomen, or even 
to the left side. A plain radiograph shows loops of gas-filled ileum, and sometimes 
an especially large gas shadow which can be recognised as the caecum. At first, 
the obstruction is not absolute ; faeces and flatus may be expelled after an enema, 
but unless spontaneous untwisting occurs, the attacks of intestinal colic continue. 

Treatment. — Laparotomy is performed, and in early cases it is usually possible 
to untwist die organ. Sometimes before untwisting can be accomplished, it is neces- 
sary to deflate the ballooned caecum by the insertion of a needle. Untwisting should 
be followed by caecostomy, which serves two purposes — it relieves distension and it 
fixes the organ to the abdominal wall, thereby preventing a recurrence. If the caecum 



2 OVERLOADED - 
PELVIC COLON 


3 LONG PELVIC . 
MESOCOLON 


4 NARROW 
ATTACHMENT 
OF PELVIC 
MESOCOLON „ 


is gangrenous or its viability is not assured, right 
[pmdiyeiwcuutis? — SJ hemicolectomy (p. 922) is carried out. 

(d) Volvulus of the pelvic colon is common in 
Eastern Europe, India, Scandinavia, and Peru. The 
2 8 g!ftgKi predisposing causes are indicated in fig. 1213. The 

1 1 J loop may rotate half a turn, in which event spontane- 

3 Mesocolon ous rectification sometimes occurs. After the loop 

I j has rotated ii turns the veins involved in the torsion 

4 attachment Vi if are compressed, and the loop becomes greatly con- 

MPKnrninS ill liMWW gested. If, as is sometimes the case, it rotates more 

than 1 j turns, the blood supply is cut off entirely and 
the loop becomes gangrenous. The rotation nearly 
Fig. 1213.— The predisposing always occurs in an anti-clockwise direction, 
causes of volvulus of the sig- Clinical Features.— Males are more commonly 
moid colon. affected than females, and the sufferers are usually 

middle-aged or elderly. There is often a history of 
acute attacks of left-sided abdominal pain, probably due to a partial volvulus, that 
untwists itself and is followed by the passage of large quantities of flatus and faeces. 
As a rule the onset of volvulus of the pelvic colon is sudden and is characterised by 
severe abdominal pain, often coming on while the patient is straining at stool. Abdomi- 
nal distension soon follows ; in no other condition does extreme abdominal disten- 
sion, partly due to the diffusion of CO* from distended veins, occur so quickly. If 


Fig. 1213. — The predisposing 
causes of volvulus of the sig- 
moid colon. 



944 A SHORT PRACTICE OF SURGERY 

the patient is examined two or three hours after the commencement of the attack 
the distension is mainly left-sided. In a matter of six hours the whole abdome: 
becomes distended. Hiccough and retching occur early; vomiting is late. Con 
stipation is absolute, but an enema may be returned blood stained. A plain X-ra; 
film of the abdomen shows massive distension of the colon with gas. 

Treatment. — Sigmoidoscopy should be carried out and when the obstruction i 
reached an attempt is made to coax a soft rectal tube into the twisted gut. Thi 
will immediately deflate the gut and operation can be delayed for a few days unti 
the patient is more fit. If deflation does not succeed, laparotomy must be per- 
formed immediately. An attempt is made to untwist the gas 
filled viscus; meanwhile a rectal tube is passed by a nurse anu 
guided into position by the surgeon with his hand inside the 
abdomen. When the colon is deflated, a resection and end-to-end 
anastomosis can be carried out. Some surgeons prefer to ex- 
teriorise and resect the volvulus by the Paul-Mikulicz pro- 
cedure. This method is specially valuable if there is any sug- 
gestion of impending gangrene. Redundancy of the colon 
makes the performance of this procedure simple (fig. 1214). 

OBSTRUCTION BY ADHESIONS AND BANDS 

By Adhesions 

Type 1. — Post-operative fibrinous (‘ bread and butter ’) 
adhesions are unlikely to produce complete intestinal 
obstruction unless paralytic ileus is also present. This 
type of obstruction commences between the third and 
sixth post-operative days. After some months fibrinous 
adhesions completely disappear. 

Type 2. — Post-operative fibrous adhesions are strong bands and occur at a 
site where an abdominal organ is deficient of blood supply and becomes 
adherent to the omentum or parietal peritoneum in order to gain an additional 
blood supply. They can give rise to intestinal obstruction at any time after 
an abdominal operation. 

Type 3. — Adherence of a loop of intestine to an inflamed intraperitoneal 
structure, e.g. a tuberculous mesenteric lymph node (fig. 1130). The ad- 
hesive area occurs at the site of previous granulation tissue. 

Type 4 follows chemical irritation from materials such as talc glove powder 
entering the peritoneal cavity by accident, or sulphonamide or penicillin 
placed there by design. 

Post-operative adhesions giving rise to intestinal obstruction usually in- 
volve the lower ileum. Operations for acute appendicitis and gynaecological 
procedures are the most common precursors of this condition and demand 
early re-operation. 

Treatment. — Gastro-intestinal suction drainage (fig. 1215), combined 
with intravenous fluid therapy, is extremely beneficial ; occasionally it is 
curative, but only in Type 1. On this account especial vigilance is 
necessary, for strangulation, if not present initially, is liable to develop 
during the course of such treatment. When, as is usually the case, opera- 
tion is required, although many adhesions are often present, frequently 
only one of them is found to be the cause of the obstruction, in which case 
the condition can easily be remedied by dividing this adhesion. At other 
times the intestine is angulated by adherence to the parietes, to the 



Fig. 1214. — The 
Paul>Mikulicz oper- 
ation applied to vol- 
vulus of the pelvic 
colon. 
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nesentery, to another coil of intestine (fig. 1216) or, in the female, to the 
.tcrus or adnexa. In these circumstances it is sometimes possible to free 

the obstructed intestine by dissection. 
In order to prevent recurrence the 
bare areas should be covered with 
omental grafts. 

In Type 1 the adhesions can usually 
be separated with a finger, thereby 
releasing the obstruction. When ad- 
hesions are widespread and the small 
intestine so matted that a definite 
point of obstruction cannot be found, 
it is |>est to do a Noble plication 
(p. 951) or the intestinal intubation 
procedure (p. 951). 

By i a Band 

A band (usually 
one band only is 
culpable) is occa- 
sionally the cause of 
acute obstruction to 
the small intestine. 

Such a band may be: 

(a) Congenital: often an obliterated vitello-intestinal duct (p. 1026). 

(b) A string-like, frequently thin and fragile, band (fig. 1217) following 
previous bacterial peritonitis. 



Fig. 1215. — Tip of a Miller-Abbott tube 
arrested in the ileum. Case of obstruction 
to the small intestine due to adherence of 
the ileum to the transverse colon after 
resection of a carcinoma of the transverse 
colon. The condition of the patient was 
much improved by suction drainage, after 
which the coil was freed by operation. 



Fig. 1226. — 
Adhesions causing 
intestinal obstruc- 
tion by angula- 
tion. 



Fig. 1217.— Metamorphosis of an inflammatory peritoneal band from an adhesion. 


( c ) A portion of greater omentum, adherent usually to the 
parietes, constitutes an obstructing band of relative stout- 
ness (fig. 1218). 

Treatment, — Provided the involved intestine is viable, 
division of the band and release of the obstructed loop is 
the simplest and one of the most satisfactory operations in 
surgery. Entrapment of a coil of small intestine beneath 
a string-like band is notorious for producing early gan- 
grene. Even when the imprisoned intestine, after release, 
regains its pristine hue, if the narrow areas that have 
suffered direct compression by the band show any colour 
s.p.s. — 60 



Fig. 1218-In- 
testinal obstruc- 
tion occurring 
under a portion 
of greater omen- 
tum adherent to 
the parietal peri- 
toneum. 
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kneading. Should the bolus be impacted so firmly that this manoeuvre prov* 
impracticable — and such is likely only in cases of obstruction by dried fruit or when 
stricture of the small intestine is present — enterotomy must be performed. After th 
obstructing material has been removed the opening in the intestine is sutured, the co 
mechanically cleansed before returning it to the abdomen, which is then closed. 

Obstruction by stercolith gives rise to symptoms identical with those of obstrui 
tion by a gall-stone, for a stercolith, contrary to what might be expected, is usual] , 
formed and found in the small intestine, particularly in cases where a jejunal divert] 
culum or a stricture in the ileum is present. On careful dissection of a stercolith ; 
is not unusual to find a nucleus of recognisable material, e.g. tomato skins. 

Obstruction due to Worms. — An aggregation of ascaris lumbricoides is sometime 
the cause of low small intestinal obstruction in children, usually under ten years o, 
age, and especially those living in or near the tropics. There is debility out o; 
proportion to that produced by the obstruction. The obturation is inclined to follov 
the ingestion of an anti-helminthic. If it is not known that the patient is suffering 
from ascaris infestation, a worm in the vomitus or the presence of eosinophilia may 
be the means of making a correct pre-operative diagnosis. In this form of intestinal 
obstruction laparotomy must be performed, and if possible the tangled mass should 
be kneaded along the ileum into the caecum. 

EMBOLISM AND THROMBOSIS OF THE MESENTERIC VESSELS 

Arterial embolism is more common than spontaneous thrombosis, and the superior 
mesenteric vessels are implicated far more frequently than the inferior ; the latter 
is often silent due to a better collateral circulation. 

Embolism of the Superior Mesenteric Artery. — The embolus is derived 
from a vegetation on the mitral valve, the left auricular appendage (especially in 
mitral stenosis), an atheromatous plaque arising from the aorta, or from a pysemic 
infarct of the lung which has led to thrombosis of the pulmonary vein. 

Primary thrombosis of the superior mesenteric artery is the result either of 
arteriosclerosis or thrombo-angiitis obliterans. 

Primary thrombosis of the superior mesenteric veins occurs occasionally in 
portal hypertension and in pyelephlebitis. 

No matter whether the occlusion is arterial or venous, haemorrhagic infarction 
occurs although, in the case of embolism, a short-lived pallor has been observed at 
early laparotomy. The intestine and its mesentery become swollen and cedematous, 
demarcation between infarcted and healthy intestine being gradual. Blood-stained 
fluid is exuded into the peritoneal cavity and the lumen of the infarcted intestine 
becomes filled with blood. When the main trunk of the superior mesenteric artery 
becomes occluded, infarction of nearly the whole of the small intestine, the caecum, 

and part of the ascending colon 
occurs (fig. 1223). More frequently 
a branch of the main vessel is impli- 
cated and the area of infarction is 
proportionately less. 

Clinical Features. — The 
most important clue in early diag- 
nosis (which is essential to success) 
is continuous severe mid line 
abdominal pain in a patient with 
auricular fibrillation or arterio- 
sclerosis. 

Repeated vomiting and persisting 
pain ushers in this catastrophe. 

Facial pallor and a fall in sys- 
tolic pressure closely resembles an 
internal haemorrhage ; indeed, the 
volume of blood lost to the circula- 
tion is a serious internal haemorr- 
hage. 

Abdominal rigidity is a late sign, 
and is absent in early cases. 



EMBOLUS 

CONGESTION 

GANGRENE 


Fig. 1223. — Embolus lodged in the main trunk 
of the superior mesenteric artery. Showing the 
widespread gangrene that results. 
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Rebound tenderness may be present. In late cases the patient passes bloody often 
a* composed, per rectum. On X-ray, gas is usually completely absent from the small 
atestine. When it is known that the patient is suffering from one of the conditions 
hat predispose to mesenteric thrombosis and embolism, the correct diagnosis is not 
sifficult. 

Treatment. — In tHe early case, when the diagnosis has been confirmed at laparot- 
omy, superior mesenteric embolectomy should be attempted. In the later cases the 
affected bowel should be resected. If the surgeon is in doubt whether the infarcted 
bowel will survive, the abdomen should be closed and re-opened in twenty-four hours 
when a firm decision can be made. In all cases, blood transfusion is required and anti- 
coagulant treatment should be commenced twelve to twenty-four hours after operation. 
In patients who recover, intestinal obstruction is liable to occur later from fibrosis of an 
area of small intestine. 

Infarction of the large intestine is rare. Lodgment of an embolus in the middle 
colic artery should be treated by resection of the transverse colon with exteriorisation 
of both ends. If the patient survives and is deemed fit for a further operation, the 
bowel ends can be joined; in other circumstances the patient is left with a permanent 
colostomy. 

Mesenteric vascuiar occlusion carries a higher mortality than any other type of 
intestinal obstruction. This is not surprising when one considers the type of patient 
prone to this disaster. 

Ischaemic Colitis is the term given to describe the structural changes in the colon 
as a result of deprivation of blood. Such episodes arc similar to those in the heart or 
brain and occur specially in the region of the splenic flexure whose blood supply is 
particularly precarious. They are classified into gangrenous (see above) stricturing 
and transient forms (Marston). The presenting syndrome is lower abdominal pain of 
abrupt onset, vomiting, fever and the passage of bright red blood per rectum. 


Fig. 1224. — Ischaemic colitis — site of lesion in a woman 
of 67 with six months' rectal bleeding; occasional colicky 
pain and vomiting. Lesion resected with recovery. 

(Adrian Murston. ) 


The age is that expected in degenerative vascular disease and at operation the length 
of colon has the appearance of a haemorrhagic infarct which may require immediate 
resection. In the cases where no operation is performed, a stricture may appear on a 
barium enema as a tubular narrowing over several inches of bowel most often in the 
region of the splenic flexure. The differential diagnosis is from carcinoma, Crohn’s 
disease (p. 912) and ulcerative colitis. An aortogram is usually conclusive. 

ADYNAMIC OBSTRUCTION (syn. PARALYTIC ILEUS) 

This has already been defined as a state in which the intestine fails to 
transmit peristaltic waves, and is due to failure in the neuromuscular mech- 
anism — i.e. in the myenteric plexus (Auerbach) and the submucous plexus 
(Meissner). This results in a collection of fluid and gas in the intestine, with 
resulting distension, vomiting, absent or high ‘ tinkling ’ bowel sounds, and 
failure to pass flatus. 

The following varieties are recognised : 

1 . Post-operative . — Some degree of ileus, either local or general, may follow 
any abdominal operation. In the absence of infection, it is rare and not 
serious. Indeed, it has been shown that intestinal motility and absorption 
commonly returns to normal in about sixteen hours — well ahead of gastric and 
colonic activity. However, it is important to stress that post-operative ileus may 
be prolonged if there is hypoproteinsemia, or latent renal failure ( vide infra). 

Jeffrey Adrian Priestley Marston , Contemporary. Senior Lecturer in Surgery , Middlesex Hospital Medical Schoo 

London. 

Leopold Auerbach , 1828-1897. Professor of Neuropathology, Breslau. 

Ceorg Meissner , 1829-1905. Professor of Physiology , Gottingen. 
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2 . Infective . — Peritonitis gives rise to prolonged ileus, but several facti s 
may be involved. At the outset, peristalsis ceases as a normal response > 
prevent dissemination, but afterwards, bacterial toxins prevent the norm i 
activity of the nerve plexuses. When the bowel begins to recover, the ear! , 
feeble peristaltic waves may not be able to overcome the obstructive effect . f 
the newly formed slender adhesions between loops of intestines, and so fu: 
ther quiescence of activity follows. In this form of ileus, there are therefo: 
mechanical as well as neurogenic factors to be considered. 

3. Reflex. — This form of ileus may occur following fractures of the spire 
or ribs, retroperitoneal haemorrhage, or even the application of a plaster jacket . 

4. Uramia . — This type, with distension, vomiting, and hiccoughs is well 
recognised, and is seen in renal failure. It may follow prostatectomy. 

5. Hypokalcemia . — A low serum potassium may cause ileus. 

Clinical Features. — Ileus should be suspected if, forty-eight hours after 
laparotomy: 

(a) There has been no passage of flatus. 

(b) There is no result from an enema. 

(c) There is no return of normal bowel sounds on auscultation. 

Abdominal distension becomes more marked and drum-like (tympanitic); 
in the abscence of gastric aspiration, there is effortless vomiting of large 
volumes of dirty fluid. There is no colic, and often no abdominal pain at all. 
There may be respiratory distress from the abdominal distension and the 
pulse-rate increases. Prolonged distension increases the risk of wound 
dehiscence. Radiologically, the abdomen shows distended loops of intestine 
with multiple fluid levels. 

It is important to recognise three types of bowel sounds : 

(1) The normal low-pitched borborygmi each lasting about a second and occurring 
every twenty seconds or so. 

(2) The prolonged, rapidly recurring and noisy borborygmi of dynamic obstruction. 

(3) The high-pitched tinkling note ‘ like bells at evening pealing ’, which occurs 
every ten to thirty seconds, and is distinctive of paralytic ileus. It is due, not to 
peristalsis, but to the overflow of fluid from one distended loop to another. 

Management. — The essence of this is prevention and the incidence has 
been gready reduced by withholding fluids by mouth after laparotomy until 
normal bowel sounds return and/or the passage of flatus. Further, electro- 
lyte balance should be achieved before, and maintained after operation. 
Specific treatment is directed to the cause, but there are some principles 
which have general application: 

(1) The primary cause must be removed. 

(2) Normal bowel activity will return if distension is removed by adequate 
gastro-intestinal decompression. It is probably the distension of the gut 
(possibly exacerbated by the air swallowing of anxiety), that causes the ileus, 
rather than the ileus that causes the distension. Thorough decompression is 
therefore essential (p. 933). If a post-operative indwelling gastric tube is 
used, it must not be spigoted but be kept open to permit swallowed air to be 
evacuated. 
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; 3 ) Morphine or pethidine in adequate doses is a well proved and valuable 
dative in these cases. 

(.4) Close attention to the fluid and electrolyte balance, especially the serum 
otassium and the blood urea, is essential (Chapter 6). 

(5) Peristaltic stimulants have no place in treatment. The object is to rest 
he bowel, not to stimulate it. 

Measurement of abdominal girth at the umbilicus is the only way of being 
ertain of increase or decrease of distension. This should be done four- or 
,ix-hourly. A well-greased rectal flatus tube should be passed twice a 
day with the patient lying on his side in such a position that the anus is the 
highest point of the body. As recovery occurs, segmentation returns before 
peristalsis. This may cause * wind pains but is soon followed by the 
passage of flatus. 

If paralytic ileus is prolonged and threatens life, and if a tube (p. 935) cannot be 
persuaded to pass the pylorus, the operation of intestinal intubation should be carried 
out ( 1 vide infra). 

RECURRENT ATTACKS OF ACUTE INtESTINAL OBSTRUCTION 

Recurrent attacks of intestinal obstruction due to adhesions are usually 
the aftermath of peritonitis. The difficult problem of preventing further 
attacks has, to a large extent, been solved by a plica- 
tion operation. When a patient has had two or more 
attacks of intestinal obstruction due to adhesions neces- 
sitating operation for their relief, the arguments in 
favour of performing a plication operation or intestinal 
intubation are weighty. 

Noble’s plication operation (fig- 1225) is useful though 
time-consuming. After the abdomen has been opened by an 
adequate incision, all involved intestine is freed by dissection, which may include the 
whole of the small bowel. Adjacent coils (average length 6 to 8 inches (15 to 20 cm.)) 
are sutured together along their mesenteric borders. If only a portion of the small 
intestine is plicated, the resulting folds of mesentery must be united to prevent 
internal herniae. This accomplished, the abdomen is closed. 

Intestinal Intubation 

Intestinal intubation is valuable especially where chronic gross distension of the 
small intestine is encountered in the presence of massive adhesions. Before opera- 
tion, a long mercury weighted tube (p. 935) is passed into the duodenum. At opera- 
tion the intestine is everywhere freed and the tube is slowly advanced till the end oi 
the ileum is reached. It may be necessary to open the lower ileuin and pull the tube 
through as in the Savage manoeuvre, (p. 933). The tube is left in position with suc- 
tion for ten to fourteen days. By this means : 

1. The intestine is completely decompressed and normal bowel diameter and 
peristalsis is regained and maintained. 

2. The tube ‘ splints ’ the bowel so that where adhesions reform they are not so 
likely to cause angulation and further obstruction. 

With this object in view, it is important, when returning the intestine to the 
abdomen, to see that the whole of the intestine is lying satisfactorily. A moderately 
rigid tube will then maintain this position. 

CHRONIC INTESTINAL OBSTRUCTION 

The various abnormalities and diseases giving rise to chronic intestinal 
obstruction are described in Chapters 38 and 4 1 * There remains one 
condition to be considered here. 

Thomas Benjamin Noble 1 S 05 - 1959 . Surgeon , Indianapolis , Indiana , U.S.A . 



Fig. 1225. — Noble’s 
plication operation. 
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Faecal impaction occurs principally in elderly, and often bed-ridde 
patients. It is all too often overlooked, in which case the patient suffe , 
unnecessary distress. The faeces usually accumulate in the upper part of tl . 
rectum. 

The symptoms are those of chronic intestinal obstruction, and attacks < . 
spurious diarrhoea are a common accompaniment. A faecal accumulate > 
may form a palpable abdominal mass which can be indented. When tl o 
mass is situated in the rectum, it can be indented by the palpating finger. 

Treatment.— Enemas are usually insufficient. Repeated bowel wash- 
outs and the use of various proprietary faecal plasticisers (e.g. Dioctyl) bv 
mouth or by enema, may result in disimpaction. Otherwise the anal 
sphincter must be dilated under general anaesthesia and the mass removed 
with the aid of fingers and tablespoon. 
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CHAPTER 40 

THE VERMIFORM APPENDIX 


SURGICAL ANATOMY 

The vermiform appendix is present only in man, certain anthropoid apes, 
and the wombat . 1 Morphologically, it is the undeveloped distal end of the 
large caecum found in many lower animals. It is true that many herbivores 
are provided with a wide-lumened caecal diverticulum in which bacteriolytic 
breakdown of cellulose takes place. However, the walls of this diverticulum 
lack the heavy deposition of lymphoid tissue that characterises the vermiform 
appendix (Last). 


The appendix varies considerably in length and circumference. The average 
length is between 3 and 4 inches (7 5 to 10 cm.), but variations from £ inch to 8 inches 
are not unusual: specimens of over 1 foot (30 cm.) in length have been recorded. In 
all large series of measurements, the appendix averages 0-5 cm. longer in the male 
than in the female. The lumen, which should admit a matchstick, is irregular, being 
encroached upon by the multiple longitudinal folds of mucous membrane. 

From without inwards, the structure of the appendix is as follows. There is a 
peritoneal coat which completely invests it, except along the narrow line of attachment 
of the mesoappendix. The muscular coat resembles that of the small intestine. 
There is a well-developed submucous coat containing, especially in childhood 
and youth, a large number of lymphoid follicles. The mucous membrane resembles 
that of the large intestine, but there are fewer crypts of Lieberkuhn. 

The mesoappendix which springs from the lower surface of the mesentery is 
subject to great variations. Sometimes as much as the distal one-third of the appendix 
is bereft of mesoappendix. Especially in childhood, the mesoappendix is so trans- 
parent that the contained blood-vessels can be seen. In many adults it becomes 
laden with fat, which obscures these vessels. 

The appendicular artery, a branch of the lower division of the ileo-colic artery, 
passes behind the terminal ileum to enter the mesoappendix a short distance from 
the base of the appendix. It then comes to lie in the free border of the mesoappen- 
dix ; but for a variable distance from the tip, where the mesoappendix is lacking, the 
artery lies directly on the muscle wall beneath the peritoneal coat. 

An accessory appendicular artery (fig. 1226), when present, requires indepen- 
dent ligation during appendicectomy. 

The appendicular vein is a radicle of the ileo-colic vein, which drains into the 
portal system. 

Lymphatic Vessels* — Four, six, or more lymphatic channels traverse the meso- 
appendix to empty into the ileo-caecal lymph nodes. 

McBumey’s point lies at the junction of the lateral third with the medial two- 
thirds of a line joining the anterior superior iliac spine and the umbilicus (fig. 1227). 

McBumey’s point is the classical site of greatest tenderness in appendicitis, and also 
a most useful point to have in mind when a grid-iron incision is made . 2 

Inconstancy of Position. — The vermiform appendix is the only organ in the 
body which has no normal position. The relative frequency of the more usual 


Wombat — a nocturnal, burrowing Australian marsupial. .0 

Appendicectomy is the most frequently performed abdominal operation; 8*4 per cent, 
of recruits for the Royal Air Force in 1941 bore the scar of an appendicectomy. 


i?? mon iJ ack Last > Contemporary. Professor of Applied Anatomy , Royal College of Surgeons of England 
Johann Nathanael Lieberkuhn , 1711-1756. Anatomist , Berlin. He demonstrated his anatomical 1 reparations in 
London, and was awarded the F.R.S. v _ 

Charles Me Burney, 1845-1915. Surgeon, Roosevelt Hospital , New York. 
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Fig. 1226. — In nearly 50 per 
cent, of cases there is an 
accessory appendicular artery, a 
branch of the posterior caeca 1. 

{After T. Seshachalam.) 



Fig. 1227. — McBumey’s point, the surface 
marking of the base of the appendix. 


positions occupied by the organ is depicted in fig. 1228. In addition, the appendix 
must necessarily share in abnormalities in position of the caecum. The most frequent 
of these is failure of the caecum to descend, which results in the base of the appendix 
being situated in the right hypochondrium. Very occasionally the caecum and 

appendix are situated in the left 
iliac fossa. This is due either to 
abnormal rotation of the gut 
during embryonic life or to trans- 
position of viscera, in which case 
the apex beat of the heart is 
usually on the right side. 

Locating the Appendix. — 
Even when the caecum is in full 
view it is not always an easy matter 
to find the appendix. The tradi- 
tional method consists of following 
one of the taeniae coli downwards 
till the appendix is reached. 11 
the organ is still not visible and it 
is certain that it has not been re- 
moved, it will probably be found 
Fig. 1228. — The various positions of the appendix. buried in the posterior caecal wall, 

{After Su Cecil Wake ley, f.r.c s., London.) and will be discovered by palpa- 

tion and dissection. 



CONGENITAL ABNORMALITIES 

Agenesis. — Once in 100,000 persons the vermiform appendix is absent; possibly 
some of these are congenital, but most are due to sloughing of an appendix that had 
intussuscepted previously (p. 973). 

Duplication. — A few cases of double appendix have been 
reported ; in some instances one of the twin appendices has been 
found acutely inflamed and the other uninvolved. 

Left-sided Appendix. — Situs inversus viscerum , a congenital 
abnormality where there is complete transposition of thoracic and 
abdominal viscera, occurs once in 35,000 individuals, and is more 
common in males. In such cases, of course, the vermiform 
appendix is situated on the left as it is also in some cases of 
non-rotation of the mid-gut (fig. 1229). 

ACUTE APPENDICITIS FlG. 1229.— Lcft- 

r. . , - . /* sided caecum and 

During recent years the mortality from acute ap- appendix due to in- 
pendicitis has been falling. Earlier diagnosis and ap- complete intesnnai 
pendicectomy while the inflammation is still confined Findlay and Humphreys 
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0 the appendix, the cognisance of the general public that it is dangerous to 
lake or give to a child a purgative in the presence of undiagnosed abdominal 
pain, more discrimination in performing immediate appendicectomy in late 
cases, a greater appreciation of the importance of accurate fluid and electrolytic 
balance, better anaesthesia, and the control of infection by antibiotics have all 
played a part in bringing about this improvement. Nevertheless, hospital 
statistics 1 show that in cases where the inflammation is no longer limited to 
the appendix, the mortality rate is 5 per cent, in males and 6 per cent in females. 
In men over sixty-five, the mortality may be as much as 25 per cent. 

All are agreed that early diagnosis with prompt appendicectomy is the goal. 
On the~other hand, for one reason or another, numbers of patients fail to 
seek medical advice until a late hour. In such cases there must be no rule 
of thumb, and when to operate and when not to operate becomes a matter of 
refined judgment, helped considerably by the hour at which the aid of the 
surgeon is sought. Although not universally accepted, statistics indicate 
that after the attack has been present for somje days and if there is a lump, it is 
wise not to operate immediately but to adofft the Ochsner-Sherren (delayed) 
treatment (p. 968). 

^Etiology 

Until the close of the nineteenth century appendicitis remained unrecognised. 
Unquestionably, before this time it was a comparatively rare disease, but there can 
be no doubt that it existed even in remote times, for an acutely inflamed, perforated 
appendix was found preserved in the mummy of a young royal princess of Egypt 
( Spencer). 

The riddle of appendicitis — its actual cause and its meteoric rise from an insig- 
nificant disease to the most common serious intra-abdominal inflammatory affection 
of Western civilised races — has been a matter for much speculation. So far no 
satisfactory explanation has been forthcoming. The following aetiological factors 
are important, but for the most part they are purely contributory. 

Race and Diet. — Appendicitis is particularly common in the highly civilised 
European, American, and Australasian countries, while it is rare in Asiatics, Africans, 
and Polynesians. Rcndle Short showed that if individuals from the latter races 
migrate to the countries where appendicitis is common, 
they soon acquire the local susceptibility to the disease. 

Even apes in captivity appear to acquire the human liability 
to appendicitis. These significant facts satisfy many that 
the rise of appendicitis amongst the highly civilised is due 
to departure from a simple diet rich in cellulose to one 
relatively rich in meat. But this cannot be the whole ex- 
planation, for acute appendicitis occurs in lifelong vegeta- 
rians and even in babes at the breast. 

Social Status. — In England, acute appendicitis is 
more common among the upper and middle classes than 
in those belonging to the so-called working class. Thus 
the mortality from acute appendicitis is about 20 per cent, 
higher in men of social classes I and II (professional and 
managerial workers) than it is in social class V (unskilled 
labourers) (Registrar-General, 1954)* ^ 

Familial Susceptibility. — That there is sometimes a 
familial tendency to the disease cannot be disputed. This 
generally accepted fact can be accounted for by an he- 
reditary abnormality in position of the organ, which pre- 

1 Statistics from the Social Medical Research Unit of the Medical Research Council, The 
London Hospital, 1957. 

Arthur Morgan Spencer , Contemporary . Medical Superintendent , Poutick Hospital nr, Worcester , England. 
Arthur Rendle Short, 1880-1953. Professor of Surgery , University of Bristol . 



Fig. 1230. — Long retro- 
cecal appendix. This 
type tends to be familial. 
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Fig. 1232. — An appendix filled with oxyuria 
vermicularis. 


disposes to infection. Thus the whole family may have long retrocaecal appcndic 
(fig. 1230) with comparatively poor blood supply* and many of its members fall victin 
to appendicitis in one form or another. 

Obstruction of the Lumen of the Appendix. — When an acutely inflame 
appendix has been removed, some form of obstruction to its lumen can be demonstrate 
in a large percentage of cases. The obstructing agent is usual 
a faecolith or a stricture; exceptionally, a foreign body or a roun 
worm or threadworms are found. 

Feecoliths (fig. 1231) vary in size and have a laminated structur 
They are composed of inspissated faecal material, calcium and maj. 
nesium phosphates and carbonates, bacteria and epithelial debris , 
rarely, a foreign body is incorporated in the mass. The presence of 
a faecolith or faecoliths 
postulates some form 
of appendicular stasis. 

Worms . — Worms 
(fig. 1232) and other 
Fig. 123 t. — intestinal parasites 
Faecoliths. X-ray can injure the appen- 
of an appendix dicular mucous mem- 

after removal. brane and occasion- 

ally block its lumen. p IG 1232. — An appendix filled with oxyuria 
The Abuse of Purgatives. — It is vermicularis. 

abundantly clear that the ingestion of 

purgatives, particularly castor oil, by patients with * stomach ache *, and the violent 
peristaltic action which results, favours, and often determines, perforation of an 
inflamed appendix. ‘ Purgation means perforation * is a wise adage. 

Epidemic Form. — From time to time acute appendicitis occurs as an epidemic. 
In this instance the infection is streptococcal, and the portal of entry almost certainly 
the naso-pharynx. 

Bacteriology 

There is no one organism mainly responsible for appendicitis. Cultures from 
inflamed appendices usually reveal that the infection is mixed and there is hardly a 
pyogenic organism which has not been isolated from such specimens. The most 
common organisms present are a mixture of Esch . coli (found in 85 per cent, of cases), 
enterococci (30 per cent.), non-haemolytic streptococci, anaerobic 1 streptococci, 
together with Cl. welchii (30 per cent.) and bacteroides (p. 868). Sometimes 
there is synergistic action among these organisms that renders each species more 
pathogenic than it would be in pure culture. In most instances the infecting organ- 
isms are normal inhabitants of the lumen of the appendix. 

Pathology 

The menace of acute appendicitis lies in the frequency with which the 
peritoneal cavity is infected from this focus : 

/( I# perforation. 

I l \ 2 - By transmigration of bacteria through the 

/ \ appendicular wall. 

/ \ The greater omentum, the * abdominal policeman 

1 attempts to arrest the spread of peritoneal invasion, 

^ whilst violent peristalsis from ingested purgatives tends 

• J IG * . I2 33 * — Whenan to S p re ad it. Obviously, if the inflamed appendix lies 
amidst coils of small in- dangling amidst coils of small intestine (fig. 1233;, 
testine the risk of periton- t he threat of peritonitis is increased ; should early per- 
foration occur, diffusing peritonitis is inevitable. 

1 The foul odour of exudates connected with appendicitis with perforation is caused by 
anaerobic streptococci or anaerobic bacilli, and not by Esch. coli , as is so commonly believed. 

Theodor Escherich, 1857-1911. Professor of Paediatrics, Vienna. 

WMtam H. Welch, 1850-1934. Professor of Pathology, Johns Hopkim University, Baltimore, U.S.A. 


inflamed appendix lies 
amidst coils of small in- 
testine the risk of periton- 
itis is high. 
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It is of great importance to recognise two types of acute appendicitis. 

(a) Non-obstructive Acute Appendicitis.— The inflammation usually 
eminences in the mucous membrane ; less often in the lymph follicles. Like 
ay inflammatory process, it terminates in one of the following wa ys : 
i) Resolution; (2) Ulceration ; (3) Suppuration; (4) Fibrosis; (5) Gan- 
rene. Non-obstructive acute appendicitis is less serious than the obstructive 
ariety in that the mucopurulent products of inflammation have an opport uni ty 
>f escaping along the lumen into the caecum. Never- 
theless, all grades of inflammation occur and once infec- 
tion reaches the loose submucous tissues it progresses 
rapidly. The organ becomes turgid, dusky red, and 
haemorrhages occur into the mucous membrane. The 
vascular supply of the distal part of the appendix is often 
in jeopardy because it is intramural and liable to occlusion 
by i nflamm ation or thrombosis. This may lead to gan- 
grene of the tip. As a rule, in non-obstructive appen- 
dicitis the inflammation progresses sufficiently slowly for 
protective adhesions to form, and the resulting peritonitis 
is localised. In many instances the infection never pro- 
gresses beyond the mucous lining (i.e. catarrhal inflam- fig. 1234.— Acute 
mation) but although the attack passes off, it is unlikely appendicitis. Per- 
that a status quo ante is ever regamed. Because the tip 

suffers most, fibrosis usually occurs therein and this is a classical finding in 
recurrent appendicitis (fig. 1250). 

(b) Obstructive Acute Appendicitis. — About one-third of cases of 
acute appendicitis belong to this group. The obstruction can be in the lumen 
(fsecolith, foreign body, or parasites) ; in the wall (almost invariably 

inflammatory, but exceptionally by a carcinoma of the caecum); 
outside the wall (adhesions and kinking). Of these, much the 
most common is a faccolith. On 
occasions the appendix becomes 
strangulated in an inguinal or 
femoral hernia. A kink is un- 
likely to cause complete ob- 
Fig. 1235. struction. 

—Acute ob- j n obstructive appendicitis the 
appendicitis, products of inflammation be- 
come pent up (fig. 1235) so that 
the inflammation proceeds more rapidly and 
more certainly to gangrene or perforation. 

Often within twelve to eighteen hours the 
appendix distal to the obstruction becomes 
gangrenous (fig. 1236). Close examination of 
gangrenous appendices directly after their re- 
moval shows conclusively that they usually 
belong to the obstructive group (Wilkie). 

Sxr David Wilkie, IS82-1938. Professor of Surgery , University of Edinburgh . 



Fig. 1236. — Acute obstructive 
appendicitis with gangrene. 
There is a large faxal concretion 
impacted in the proximal end of 
the lumen of the organ. 
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Perforation occurs most often at the site of an impacted fazcolith before pr< 
tective adhesions have had time to form. The escaping purulent and gaseo; , 
contents are under high pressure and early widespread peritonitis is liable > 
ensure. 

Clinical Features 

Age Incidence. — Rare before the age of two, acute appendicitis become - 
increasingly common during childhood and adolescence. The maximur.. 
incidence is between the ages of twenty and thirty ; thereafter there is h 
gradual decline, but no age is exempt. 

The patient often gives a history of similar slight attacks. The attack 
can commence at any time, but frequently it does so in the early hours of the 
morning, awakening the patient from sleep. Recent constipation is usual. 

Non-obstructive Acute Appendicitis. — Typically there are three main 
features : 

1. Abdominal Pain which Shifts. — Usually the first symptom is 
pain around the umbilicus, in the epigastrium, or it may be generalised. This 
is visceral pain and is therefore somewhat vague (p. 892). It is due to disten- 
sion of the appendix. In non-obstructive cases the pain is constant but in 
obstructive cases it is colicky. After a few hours the pain shifts to the point 
where the infla m ed appendix irritates the parietal peritoneum, which is very 
sensitive. This pain is somatic or peritoneal , accurately localised and constant. 

2. Upset of Gastric Function. — Protective pylorospasm occurs 
and this may be manifested by anorexia, nausea, vomiting a brown-furred 
tongue, and a foul breath. Typically the vomiting is of short duration 
and stops as soon as the stomach is empty. In the majority of instances 
the patient is constipated but occasionally diarrhoea occurs, especially in the 
very young or when the appendix lies in the post-ileal position. 

3. Localised Tenderness at the Site of the Appendix. — As soon as 
the pain has shifted, there is localised tenderness either at McBumey’s point 
or elsewhere, as determined by the site of the appendix (fig. 1228). This 
tenderness may be confined to the pelvis and thus rectal examination must be 
done in every case of lower abdo min al pain. 1 The identification of the site of 
the appendix is important; it will determine the operative approach. With 
the passage of time, accurate localisation becomes more difficult as muscular 
rigidity becomes evident in addition to the tenderness. 

General Features. — During the first six hours there is rarely any altera- 
tion in the temperature or pulse-rate; after that time slight pyrexia 2 (99 0 to 
ioo° F. (37-2° to 37-7° C.)) with corresponding increase in the pulse-rate 
to 80 or 90, is usual. In severe cases, as time passes the temperature rises to 
about ioi° F. (38-3° C.) but seldom more, and the pulse-rate becomes corres- 
pondingly elevated. In 90 per cent, of cases the white cell count is greater 
than 10,000 cells per c.mm. 

In Obstructive Appendicitis the sequence of clinical events occur much 


1 “ If you don’t put your* finger in the rectum, you may put your foot in it.” 

* In 20 per cent, of cases the temperature is 98 *6° F. (37 0 C.) or less. 

Reginald Fit m, 1843-1913, Physician , Massachusetts General Hospital, Boston , U.S.A did much in first framing 
the clinical features of acute appendicitis. 
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lore quickly and early diagnosis and treatment are accordingly much more 
rgent. The onset is abrupt and there may be severe generalised abdominal 
olic from the start. The temperature is often normal, but vomiting is 
ommon, so that the clinical picture mimics acute intestinal obstruction, 
n a few hours, however, tenderness appears in the right iliac fossa and the 
jagnosis will become clear. 

The special features which may be encountered when the appendix 
• .ccupies one of its more secluded positions are: 

Retrocsecal. — Rigidity is often absent, and even on deep pressure 
tenderness may be lacking, the reason being that the caecum, distended with 
gas, prevents the pressure exerted by the ha$d from reaching the inflamed 
structure, and gurgling may even be elicited. However, deep tenderness is 
often present in the loin, and rigidity of the qpiadratus lumborum may be in 
evidence. Psoas spasm, due to the inflamed appendix being in contact with 
that muscle, may be sufficient to cause flexion of the hip joint; to extend the 
joint causes abdominal pain. Hyperextensiqn of the hip joint may induce 
abdominal pain when the degree of psoas spastn is insufficient to cause flexion 
of the hip. 

Pelvic. — When the appendix lies entirely within the pelvis there is usually 
complete absence of abdominal rigidity, and often tenderness over McBumey’s 
point is lacking as well. In some instances deep tenderness can be made out 
just above and to the right of the symphysis pubis. In either event a rectal 
examination reveals tenderness in the recto-vesical pouch or the pouch of 
Douglas, especially on the right side. Psoas spasm may also be present when 
the appendix is in this position; alternatively, spasm of the obturator internus 
is sometimes demonstrable when the hip is flexed and internally rotated. If 
an inflamed appendix is in contact with the obturator internus, this manoeuvre 
will cause pain in the hypogastrium (Zachary Cope). An inflamed ap- 
pendix in contact with the bladder may cause frequency of micturition. Very 
occasionally early diarrhoea results from an inflamed appendix being in con- 
tact with the rectum. 

Post-ileal. — Although this is rare, it accounts for some of the cases of 
‘ missed appendix ’. Here the inflamed appendix lies behind the terminal 
ileum. It presents the greatest difficulty in diagnosis because the pain may 
not shift, diarrhoea is a marked feature, retching may occur and tenderness, 
if any, is ill-defined, though it may be present immediately to the right of the 
umbilicus. As the appendix irritates the lower ileum, the patient usually 
passes small loose stools soon after eating or dri nk i n g. The temperature 
may be around I02°F. (39°C.). 

Maldescended (sub hepatic ). — The tenderness is in the subhepatic region 
(p. 961). It is sometimes mistaken for acute cholecystitis. 


ACUTE APPENDICITIS IN INFANTS, DURING PREGNANCY, AND 
IN THE ELDERLY 

Acute Appendicitis in Infants. — In infants under thirty-six months of age 
the incidence of perforation is over 80 per cent. (Fields), and the mortality 


Jamtt Douglas, 1676-1742. Physician to Quota Caroline, wilt of King George II. 

fcsfir&sssszgr vs *- 



960 a short practice of surgery 

is considerably higher than the general mortality; indeed, when acute appe ■ 
dicitis occurs during the first year of life, only 50 per cent, of the patien > 
reach their first birthday. One of the reasons for the rapid onset of diffu 
peritonitis is that the greater omentum, being comparatively short an i 
undeveloped, is unable to give much assistance in localising the infectio* . 
Even more important is the difficulty in arriving at an early diagnosis, an i 
particularly in differentiating the condition from enteritis; also acute appei - 
dicitis can complicate enteritis. In addition, acute appendicitis may b: 
associated with acute respiratory infection or one of die exanthemas. 

Acute Appendicitis in Children. — It is rare to find a child with appen- 
dicitis who has not vomited and they usually have complete aversion to food. 
In addition, they do not sleep during the attack and very often bowel sounds 
are completely absent in the early stages. 

Acute Appendicitis in Pregnancy. — Pregnancy with its shift of the 
vermiform appendix to the central or upper abdomen favours peritonitis: 
the nearer to term, the greater the danger, even in cases of appendicitis 
without perforation. After the sixth month acute appendicitis carries a mater- 
nal mortality of 20 per cent. — ten times greater than in the first three months 
(Parker). As pregnancy advances the pain becomes higher and more 
lateral. When it is necessary to exclude pyelonephritis, microscopical ex- 
amination of specimens of urine, obtained from the right ureter by cys- 
toscopy and catheterisation, will help to settle this important question. 
In doubtful cases it is best to perform early appendicectomy. The preg- 
nant patient with acute perforated appendicitis aborts or goes into premature 
labour in 50 per cent of cases, while in acute non-perforated appendicitis 
this figure is reduced to 30 per cent. 

Acute Appendicitis in the Aged. — Gangrene and perforation occur 
much more frequently in elderly patients, because, on account of arterio- 
sclerosis, vascular occlusion of the appendicular artery occurs more readily. 
Elderly patients with lax abdominal walls or obesity may harbour a gan- 
grenous appendix with little evidence of it. In addition, the picture may 
simulate sub-acute intestinal obstruction and if enemas are given, peritonitis 
may be spread more widely. 

THE DIFFERENTIAL DIAGNOSIS OF ACUTE APPENDICITIS 

Although acute appendicitis is the commonest abdominal emergency the 
diagnosis at times can be extremely difficult. It is wise to consider carefully 
possible diseases of the chest, the abdomen, the pelvis, the genito-urinary 
system, the central nervous system, and the spine 1 . For these purposes it is 
helpful to visualise the body as a house (fig. 1237) and compare six parts of the 
house to the appropriate anatomical regions. 

1 “ Distension, rigidity, vomiting, pain. 

Are actors abdominal which often deign 
To act on behalf of the chest, spine or brain, 

Or general ills of which typhoid’s the main.” 

From “ The Acute Abdomen in Rhyme ” 
by ‘ Zeta * {Zachary Cope) 

Robert Bernard Parker, Contemporary. Obstetrician and Gynaecologist , Selly Oak Hospital Birmingham. 



THE VERMIFORM APPENDIX 


95i 


x. The Attic (i.e. The Thorax ) 

Pneumonia and Pleurisy, especially when unilateral, give rise to referred 
bdominal pain. These conditions, however, are associated with an in- 
reased respiration rate and pain prevents deep inspiration. Pleural friction 
r altered breath-sounds occur on auscultation, and a chest X-ray may be 
idpful. 

2. The Upper Storey (i.e. Diaphragm to the level of the Umbilicus ) 

Perforated Peptic Ulcer (notably a perforated duodenal ulcer with 

duodenal contents passing along the paracolic gutter to the right iliac 
fossa). — As a rule there is a history of dyspepsia and a very sudden onset 
of pain which starts in the epigastrium and passes down the right side of the 
abdomen. In appendicitis the pain starts in the umbilical region. Rigidity 
and tenderness in the right iliac fossa are present in both conditions, but in 
perforated duodenal ulcer the rigidity is usually greater in the right hypochon- 
drium. X-ray may show gas under the diaphragm (fig. 976, p. 752). 

Acute Cholecystitis. — Murphy’s sign and especially the radiation of 
pain through to the right scapula are important features (Boas’ sign, p. 830). 
Retching and noisy vomiting are common. Jaundice may be present. In 
cases of difficulty in differentiating acute cholecystitis from acute appendicitis, 
urgent intravenous (biligrafin) cholecystography may be of value (p. 819). 

Cyclical Vomiting. — The patient is an 
infant or a young child, and there is a history 
of previous similar attacks. Rigidity is ab- 
sent and acetone is found in the urine, but 
acetonuria may accompany starvation. 

3. The Ground Floor (i.e. Umbilicus to 
ihe Brim of the Pelvis ) 

Entero-Colitis. — In this condition there 
is intestinal colic together with diarrhoea and 
vomiting but localised tenderness does not 
usually occur. There is often a history of a 
local epidemic. Post-ileal appendicitis may mimic this condition almost 
completely and it is better to look and see than to wait and see. 

Non-specific Mesenteric Lymphadenitis. — The patient, usually a child, 
is completely free from pain in between attacks, which last a few minutes. 
Cervical lymph nodes may be enlarged. Shifting tenderness when the 
child turns on to his left side, if present, is convincing evidence. This 
condition is a common difficulty in children and if doubt exists a laparotomy 
is advisable. Some hold the view that appendicectomy may help resolution 
of the lymph nodes. 

Intestinal Obstruction. — Here there is persisting colicky pain around the 
umbilicus with vomiting first of the stomach, then of the intestinal contents. 
The bowel-sounds are noisy and a plain X-ray shows fluid levels. 

Regional ileitis in its acute form may be indistinguishable from acute 
appendicitis unless a doughy mass of inflamed ileum can be felt. A history 
of diarrhoea suggests regional ileitis rather than appendicitis. 

John B. Murphy, 1SS7-1B10. Professor of Surgery, Korth-Westem Vn wersity, Chicago. 

‘mar Boas, 1R5S—19SS . Gassro-enterologist , Berlin. 

S.P.S.— 6l 
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Carcinoma of the Caecum (p. 965), when obstructed, may min ; 
appendicitis in patients in the carcinoma age-group. 

Meckel’s Diverticulitis (p. 899). 

4. The Basement (i.e. The Pelvis ) 

It is in women of the child-bearing age that pelvic disease so often mimi s 
acute appendicitis: 

Salpingitis. — Unlike early acute appendicitis, early salpingitis shou i 
be treated by non-operative measures. The history of a vaginal discharg -, 
of menstrual irregularities and dysmenorrhcea, or burning pain on micturi- 
tion, are all helpful differential diagnostic points. The onset of symptoms 

usually follows a period and the pain starts low down 
and remains there (fig. 1238). On rectal or vaginal 
examination the enlarged tender Fallopian tubes can 
be palpated. Only rarely does the cervical smear 
provide additional help; culture is wise and will pro- 
vide information about the sensitivity of the organism. 
In a few cases when the condition is mainly right- 
sided, the differential diagnosis is so difficult that it 
is wiser to explore the abdomen. 

Ectopic Gestation.— It is unlikely that a rup- 
tured, ectopic pregnancy, with its well-defined signs 
of haemoperitoneum, will be mistaken for acute appendicitis, but the same 
cannot be said for a right-sided tubal abortion, or still more for a right-sided 
unruptured tubal pregnancy. In the latter, the signs are very similar to those 
of acute appendicitis, except that the pain commences on the right side and 
stays there. The pain is severe and continues unabated till operation. 
Usually there is a history of a missed period. The cervix is softened and 
often severe pain is felt when it is moved. In addition, in tubal abortion, 
the signs of intraperitoneal bleeding usually becomes obvious after a while. 
The patient should be questioned specifically regarding referred pain in the 
shoulder, especially a quarter of an hour after the foot of the bed has been raised 
on blocks. When the internal bleeding has not been excessive the differential 
diagnosis between acute appendicitis and tubal abortion is difficult, especially 
when the history of a missed period is lacking. The abdomen moves well on 
respiration, there is deep tenderness in the iliac fossa, but seldom rigidity. 
It is important therefore to be able to recognise the softened cervix and the 
tenderness in the right fornix. 

Ruptured Ovarian Follicle (syn. apoplectic ovary) usually occurs half-way 
between periods — i.e. about the fourteenth to the sixteenth day, especially in 
early womanhood. The patient is usually unmarried, or recently married and 
childless. The signs are similar to those of very early tubal abortion, but of 
course the history of a missed period is absent, as also is the sign of a sott 
cervix. In many of these cases it is practically impossible to exclude acute 
appendicitis. 

Tubo-Ovarian Pain when it presents on the right side mimics the so calif 1 
‘ chronic appendicitis \ It occurs in post-pubertal females aged about 14 »<> 

Gabriele Fallopio , 1523-1562. Professor of Anatomy, Surgery and Botany, Padua, Italy. 



Fig. 1238. — Typical dis- 
tribution of abdominal 
tenderness in acute sal- 
pingitis. 
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5. The pain is localised to one inch (2-5 cm.) above to about one inch 
elow the inner quarter of the inguinal ligament. The pain is described as a 
twinge * and lasts anything from a few seconds to several minu tes. It may 
ccur several times a day and ceases at the onset of pregnancy. The patient 
,iay have recently started amorous adventures and be engaged to be married, 
>r married and childless. It has been appropriately called the pain of 
ovarian longing \ A right ureteric stone must be born in mind but the 
brevity of the pain and the fact that it passes on to or below the inguinal 
iigament is usually sufficient to exclude appendicitis. 

Twisted Right Ovarian Cyst.— Here the pain is severe, is often referred to 
the loin, and is made worse when the patient rolls over. The pulse-rate 
progressively rises while the temperature remains normal. Sometimes the 
cyst is not easy to feel. If examination of the pelvis under anaesthesia is 
practised preparatory to laparotomy, a mistake will seldom be made. 

5. The Backyard (i.e. The Retroperitoneci Structures) 

Right Ureteric Colic. — In typical ureteiic colic, pain commences in the 
loin and passes to the groin; this symptom, combined with the presence 
of urinary symptoms, serves to distinguish many cases from acute appendi- 
citis. When ureteric colic is due to a stone in the right ureter there is 
often considerable tenderness in the right iliac fossa. Coughing causes pain in 
acute appendicitis, but not with a ureteric calculus. A plain X-ray may show 
a stone in the line of the right ureter and microscopy of the urine will reveal 
red cells. If an intravenous pyelogram is done, it will probably show a 
non-functioning kidney. However, if early acute retrocaecal appendicitis 
cannot be ruled out, it is safer to perform appendicectomy. 

Right-sided acute pyelonephritis is accompanied and often preceded 
by increased frequency of micturition. It may cause difficulty in diagnosis, 
especially in women. The leading features are tenderness confined to the 
loin, fever (temperature 102° F. (39 0 C.)) and possibly rigors and pyuria. 
It presents special difficulty in pregnancy. 

Acute seminal vesiculitis is sometimes confused with acute appendicitis. 
Often the presence of a urethral discharge is lacking, especially if antibiotic treatment 
has been given. Should the history of dvsuria be concealed by the patient, the 
differentiation from pelvic appendicitis is difficult unless the clinician, when the 
rectum is examined, realises that it is the seminal vesical which is acutely tender. 

6. The Electrical Installation (i.e. Central Nervous System) 

Pre-herpetic p ain of the right tenth and eleventh dorsal nerves is localised 

over the same area as that of appendicitis. It does not shift and is associated with 
marked hyperesthesia. There is no intestinal upset nor rigidity. The herpetic 
eruption may be delayed for thirty-six to forty-eight hours. 

Tabetic crises are now rare. Severe abdominal pain and vomiting usher in the 
crisis. Other signs of tabes confirm the diagnosis. 

Spinal conditions are sometimes associated with acute abdominal pain especially 
m children and the elderly. These may include Pott’s disease of the spine, secondary 
carcinomatous deposits, senile osteo-porosis, and myelomatosis. The pain is essen- 
i ally due to compression of nerve roots and may be precipitated by movement. 
There is rigidity of the lumbar spine and intestinal symptoms are absent. In a aouot- 
ul case spinal X-rays will often be a guide. 

°*r rival Potty 1714-1788. Surgeon, St. Bartholomew's Hospital , London. 



964 A SHORT PRACTICE OF SURGERY 

Other conditions to be remembered are: 

The abdominal crises of porphyria which may simulate appendicular col 
(p. 958) are characterised by violent intestinal colic with constipation, and are liable to ! 
precipitated by the administration of barbiturates, the symptoms being produced 1 
areas of intestinal spasm. The urine of these patients is usually orange in color 
which is often dismissed as ‘ concentrated If the specimen of urine is left expost . 
to daylight for even a short space of time, it becomes amber in colour, particularly nc 
the surface. There are several conclusive laboratory tests for porphyrinuria. , 
plain X-ray of the abdomen often displays short segments of intestinal spasm wit 1 
related gaseous distension of the small and large intestine. In obscure cases < 
intestinal colic it is well to remember this condition, especially when it is associate .1 
with mental or neurological symptoms. 1 

* Diabetic abdomen ’ denotes the severe abdominal pain and vomiting which o - 
casionally precedes coma. The urine should be tested in every abdominal emergent... . 

PERFORATION AND GANGRENE 

When perforation or gangrene occurs within twelve to twenty-four hours 
after the commencement of the attack, as is sometimes the case in acute 
appendicular obstruction, diffuse peritonitis is liable to occur. In non- 
obstructive appendicitis particularly, and in obstructive appendicitis when 
perforation or gangrene develops after a period of twenty-four hours, 
the resulting peritonitis often becomes localised, especially when the appendix 
lies in a relatively secluded portion of the peritoneal cavity. 

Local, Diffusing and Diffuse Peritonitis are discussed in Chapter 37. 


THE APPENDIX MASS ( syn . PERI-APPENDICULAR PHLEGMON) 

On the third day (rarely sooner) after the commencement of an attack of 
acute appendicitis, a tender mass can frequently be felt in the right iliac 
fossa beneath some rigidity of the overlying musculature, the other quadrants 
of the abdomen being free from rigidity or tenderness. Alternatively, the 
mass is situated within the pelvis. The mass, which at this time is not yet 
an appendix abscess, and may never become one, is composed mainly of the 
greater omentum, oedematous ca»cal wall, and cedematous portions of the 
small intestine. In its midst is a perforated or otherwise inflamed vermi- 
form appendix. By the fourth or fifth day the mass becomes more circum- 
scribed. As the rigidity passes off its periphery can be defined clearly and 
should be outlined with a skin pencil. During the ensuing days (fifth to 
tenth day) the swelling either becomes larger, and an appendix abscess results, 
or it becomes smaller, and subsides slowly as the inflammation resolves. 

Appendix Abscess. — Accompanying an abscess there is variable pyrexia, 
but the pulse-rate is usually under 100. There is an increased leucocyte 
count with a relative increase of polymorphonuclear cells. To a great extent 
the location of the abscess is governed by the position of the appendix. Thus 
the commonest site of the abscess is in the lateral part of the iliac fossa 
(extension of retrocaecal suppuration) (fig. 1239) and the second most common 
is in the pelvis (fig. 1240). Notwithstanding, an abscess centred beneath 
McBumey’s point is not so unusual as the percentages of the anatomical 

1 It is conjectured that the bouts of mental instability from which King George III (wl> > 
died in 1820) suffered were due to porphyria. 




Retrocaecal. 2. Subcaecal. 3. Retrorec- 

tus (behind the rectus abdominis muscle) . Fig. 1 240. — Appendix abscess invading 

4. Post-ileal (pre-ileal occupies the same the pelvis. Note the relationship to 

position as 4, but lies in front of the ileum) . the rectum. 


Differential Diagnosis of an Appendix Mass 

Carcinoma of the Csecum. — Here the lump is rarely tender, it has 
appeared slowly and there is usually a secondary anaemia with occult blood 
in the stools. There is often progressive deterioration in health over 
months. 

Crohn’s Disease. — The diarrhoea, loss of weight, and a lump nearer the 
midline merits careful barium studies of the small bowel in order to make 
a firm diagnosis which may otherwise be difficult. Occult blood in the stools 
and a raised erythrocyte sedimentation rate may help, especially in a young 
adult. 

Parametritis. — Here there is usually 
a history of recent parturition, the 
lump is over the medial third of the 
inguinal ligament and appears to be 
continuous with it. 

Actinomycosis of the Right Iliac 
Fossa (p. 914). 

Tuberculosis of the Caecum (p. 

9i3)- 

Twisted Ovarian Cyst (p. 963). — The 
essential step in diagnosis is the bimanual 
examination. 

Iliac Lymphadenitis. — When right-sided 3 UWJ r 

an appendix abscess. In the early stage psoas spasm is often in evidence, there 
is tenderness, some rigidity, and a palpable swelling above the mgiunal ligament 
(fig. 1241). Often the inguinal lymph nodes are unaffected. Suppuration of the iliac 



Fig. 1241. — Tender mass connected with 
suppurating deep iliac lymph nodes. 

this condition sometimes simulates 
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lymph nodes leads to an extraperitoneal abscess. There is usually a focus of 1 
fection, e.g. a scratch or a blister on the skin of the lower limb. 

TREATMENT OF ACUTE APPENDICITIS 

The treatment of acute appendicitis is appendicectomy . 1 If the diagnos , 
is made at an early stage in the attack, and particularly in the absem : 
of a localised mass, all are agreed that the appendix should be remove i 
urgently. 

Appendicectomy. — When the diagnosis is certain the grid-iron incisio i 
is the best one to be employed. When the diagnosis is in doubt the lower 
right paramedian incision is preferable because it gives good access to the 
pelvic organs in the female and, if necessary, it can be readily extended to 
deal with a perforated duodenal ulcer upwards. 

The Grid-iron 2 * * Incision. — An adequate incision, according to the age, muscu- 
lature, or obesity of the patient, is made with its centre over McBurney’s point, at 
right angles to a line joining the anterior superior iliac spine to the umbilicus. In the 
subcutaneous tissues an arterial twig from the superficial circumflex iliac artery usually 
requires ligation. The external oblique is incised in the length of the incision. 
The fibres of the internal oblique and transversus abdominis are separated, and after 
suitable retraction the peritoneum is opened. If it is found that more room is re- 
quired, the sheath of the rectus muscle can be incised and 
the rectus muscle retracted medially. The lowest mor- 
tality following appendicectomy for acute appendicitis is 
associated with the grid-iron incision. 

The paramedian incision is a vertical incision lying 
parallel to and J to I inch (125 to 2 5 cm.) to the right 
of the middle line. It commences 1 inch (2-5 cm.) below 
the level of the umbilicus and ends just above the pubis. 
The anterior rectus sheath is incised in the line of the in- 
cision and the rectus muscle is retracted laterally. Branches 
of the inferior epigastric vessels may require ligation. The 
transversalis fascia and the peritoneum are incised together, 
the peritoneal cavity being opened through the length of 
the incision. The advantages of the incision have been 
referred to already. Its disadvantages are (a) that it gives 
poor access to a retrocsecal appendix (it should be possible 
to diagnose retrocsecal appendicitis pre-operatively) ; (Jb) if the incision becomes 
infected its ‘ trap-door 5 nature harbours infection. 

Rutherford Morison’s incision is useful if the appendix is para- or retro- 
csecal and fixed. It is essentially an oblique muscle-cutting incision with its lower 
end over McBumey’s point and extending obliquely upwards and laterally as 
necessary. All layers are divided in the line of the incision. 

Removal of the Appendix. — It will be assumed that the abdomen has 
been opened by a grid-iron incision. A retractor is placed under the medial 
side of the peritoneum and the abdominal wall is lifted up. After removing 
any serous exudate with a mechanical sucker, packing is inserted into the 
wound on the medial side. Using a swab, the caecum is withdrawn. A finger 
may be inserted into the wound to aid delivery of the appendix. Once 
the appendix has been delivered the caecum is grasped by an assistant. 

1 The first surgeon to perform deliberate appendicectomy for acute appendicitis wa 
Lawson Tait, in May 1880. The patient recovered. It is recorded that in 1715 Claudius 
Amyand successfully removed an acutely inflamed appendix from the hernial sac of a boy. 

* Grid-iron = a frame of cross-beams to support a ship during repairs. The grid-iron in- 
cision was described first by McArthur. 

James Rutherford Morison, 1853-1939. Professor of Surgery , University of Durham. 

Robert Lawson Tait , 1845-1899. Surgeon , Hospital for Diseases of Women, Birmingham , England . 

Claudius Amyand, 1685-1740. Surgeon , St. Georgrs Hospital, London. 

Lewis Linn McArthur, 1858-1934. Surgeon, St. Luke*s Hospital , Chicago. 



Fig. 1242. — Grid-iron 
incision and paramedian 
incision. 
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i tissue-holding forceps (e.g. Lane’s) are 
nplied around the appendix in such a 
ay as to encircle the organ and yet not 
amage it(fig. 1243). The mesoappendix 
, clamped in a haemostat and severed, 
sometimes only one such manoeuvre 
rees the whole of the mesoappendix. 

,Vhen the mesoappendix is broad, the 
procedure tnust be repeated with a 
.econd, or rarely, a third haemostat. 

The appendix, now completely freed fk». i2 4 3.-Showm g the appendix dc- 
from its mesoappendix, is crushed liv * red and the mesoappendix displayed. 

near its junction with the caecum in a haemostat, which is removed 

and reapplied just distal to the crushed 
portion (fig. 1244). A ligature is tied 
around the crushed portion close to the 
caecum and a purse-string suture is inserted 
into the Caecum about i inch (1-25 cm.) 
from the base. This stitch passes through 
the muscle coat, especially picking up the 
taeniae coli. It is left untied until the 
appendix has been amputated with a scalpel 
close to the haemostat, which is still applied 
to it. The stump is invaginated (fig. 1245) 
while the purse-string suture is tied, thus 
burying the appendix stump. The meso- 
appendix is then ligated and if it curtains 
Fig. 1244.— Appendicectomy. (Inset) muc h f at a trans _ 

Morrant Baker forceps in use. 

fixion suture en- 

sures that it will not slip. 

Methods to be Adopted in Special Circum- 
stances. — When the caecal wall is aedematous, the purse- 
string suture is in danger of cutting out. If the oedema 
is of limited extent, this can be overcome by inserting the 
purse-string suture into more healthy caecal wall at a 
greater distance from the base of the appendix. Occasions 
may arise when, because of extensive oedema of the csecal 
wall, it is better not to attempt invagination, in which 
case the stump of the appendix should be ligated and the 
cut surface covered by stitching a detached portion of 
greater omentum over it. 

When the base of the appendix is inflamed, it should 
not be crushed, for fear of distributing infection by way 
of the lymphatics or blood-stream. It should be ligated close to the caecal wall just 
tightly enough to occlude the lumen, after which the appendix is amputated and the 
stump invaginated. , . 

Should the base of the appendix be gangrenous, neither crushing nor ligation must 
be attempted. Two stitches are placed through the caecal wall close to the base of 
tiie gangrenous appendix, which is amputated flush with the caecal wall, after which 
tiiese stitches are tied. Further closure is effected by means of a second layer of 
interrupted sero-muscular sutures. 

Sir William Arbuthnot Lane, 1866-1943. Surgeon , Guy's Hospital, London. 

William Morrant Baker , 1839-1896. Surgeon, St. Bartholomew's Hospital , London. 




Fig. 1245. — Appendicec- 
tomy. Inverting the stump 
of the appendix. 
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Retrograde Appendicectomy. — When the appendix is retrocecal and adherer 
it is an advantage to divide the base of the organ between haemostats. After ti 
stump has been ligated and invaginated gentle traction on the cecum will enable t' 
surgeon to deliver the organ which is removed from base to tip. 

Drainage of the Peritoneal Cavity. — This is usually unnecessa; 
provided adequate peritoneal toilet has been done. If, however, there 
considerable purulent fluid in the retrocaecal space or the pelvis, or if there 
persistent oozing, it is wise to bring out a Penrose drain 1 through a separa.- 
stab incision. 

Drainage of the Parietes. — This is indicated if there is any soiling of the 
wound, especially in the obese and in children. 

The rule is : ‘If in doubt drain and, especially, the parietes ’. 


THE MANAGEMENT OF AN APPENDIX MASS 

If an appendix mass is present, the standard modern treatment is conserva- 
tive, i.e. the Ochsner-Sherren regimen. This decision is based on the fact 
that Nature has already localised the lesion and it is foolish to disturb these 
barriers. Inadvertent surgery at this time is difficult, bloody, and dangerous. 
It may be impossible to find the appendix and, occasionally, a faecal fistula 
may form. For these reasons it is wise to observe a rigid non-operative 
programme, but to be prepared to operate at any time should Nature fail to 
control the infection. 

The treatment is not merely a postponement of operation ; it is not a substitute 
for operation, but a preparation for it — essentially a surgeon’s treatment, to be under- 
taken only in a hospital, or a correspondingly equipped nursing home. Although 
the treatment should be conducted on the threshold of an operating theatre, there 
are circumstances — for instance, in a ship at sea — where conservative treatment 
would be less dangerous than to attempt operation. 

MANAGEMENT OF CASES BY THE • DELAYED ’ TREATMENT 

The history is taken, and particular note is made of the number of hours 
since the onset. The history begins ‘ ten, twenty-six, fifty-five hours ago ’, 
not ‘ last Thursday ’ or ‘ three days ago \ The physical signs are then re- 
corded in diagrammatic form. The extent of the rigidity is marked by 
shading; the presence of a lump is drawn as near as possible to scale. 

In this connection it should be noted especially that sometimes when 
a patient is first admitted overlying muscular rigidity renders an appendix 
mass indefinite, or even impalpable. In the majority of such instances, 
should a lump be present, if the patient is re-examined in two hours’ time, 
lessened apprehension and the warmth of being in bed will reduce guarding 
of the abdominal wall sufficiently to permit the lump to be felt. This was 
the case in the patient whose chart is reproduced in fig. 1246. 

In the absence of complications or intercurrent disease countering im- 
mediate operation, the prime requirement necessary before the delayed 


1 Penrose drain. Extremely thin (latex) rubber tubing with a gauze wick. 

Charles Bingham Penrose , 1862-1925. Professor of Gynaecology, University of Pennsylvania, Philadelphia. 
Albert John Ochsner , 1858-1925 . Professor of Surgery, University of Illinois, Chicago, U.S.A. 

James Sherren, 1872-1946 . Surgeon , The London Hospital . 
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lated is the presence of a localised 
nass or a palpable swelling . 1 

TECHNIQUE OF THE ‘DELAYED 
TREATMENT 

Charts. — As a routine, the pulse is re- 
orded every two hours on a special chart. 

Temperature is relatively unimportant, and 
r is recorded every four hours. Instruc- 
ions are given to the nurse to report if the 
patient vomits and to save the specimen 
for inspection. Unless the vomitus is a 
>mall quantity of clear fluid, no time should 
he lost in passing and retaining a trans- 
nasal gastric aspiration tube, in order to 
keep the stomach empty. 

Diet. — Water, 1 ounce (30 c.c.) hourly, 
may be given by mouth. Mouth-washes 
are given frequently. Desire for food, 
usually about the fourth or fifth day, is an 
indication that satisfactory progress is being 
made and that oral feeding may be started, 
progression to solid food can take place over the next few days. 

Intravenous fluids with fluid balance chart and daily assay of electrolytes are 
instituted. 

Application of Local Heat. — The best form is an electrically heated pad. Failing 
that, the patient is given a well-covered hot-water bottle to apply to the abdomen. 

Drugs. — It should be particularly noted that no morphine or its derivatives are 
given in border-line cases that are being watched closely for a few hours in order to 
observe whether the pulse-rate and other signs are tending to settle. Once it has 
been decided definitely to treat the patient by conservative measures, omnopon may 
be given. Pain, as opposed to tenderness, is very seldom complained of after the first 
twelve hours of the treatment. 



Fig. 1246. — The chart of a patient with 
late acute appendicitis treated by the 
Ochsner-Sherren method. 

The first feeds should be fluids only and 


Antibiotic therapy is, of course, employed by both schools. Penicillin, 500,000 
units, and streptomycin, 0 5 G., are given intramuscularly twelve-hourly. Alter- 
natively, by adding a total of 500 to 1,000 mg. of oxytetracycline (terramycin) to the 
contents of the flasks of intravenous fluid given over a period of each twelve hours, 
not only is the blood level of antibiotic kept constant, but the patient is spared 
the pain of repeated intramuscular injections. Two days after the patient is permitted 
to receive nourishment by mouth, the antibiotic therapy is changed to the oral 
administration of a tetracycline, e.g. aureomycin 0*5 G. six-hourly for an adult. 

Bowels. — If the bowels are not opened naturally by the fourth or fifth day, a glycer- 
ine suppository will encourage normal evacuation. No purgatives of any kind are 
Riven until resolution is complete — that is, until the temperature and pulse have been 
normal for a week and pain and physical signs are absent — then liquid paraffin, 
or some similar preparation', is prescribed. 


CRITERIA FOR STOPPING ‘DELAYED* TREATMENT 

(1) a rising pulse-rate, (2) vomiting or copious gastric aspirate, (3) increasing pain, 
and, in the later stage of the treatment, (4) diarrhoea or the passage of mucus in the 
stools (pelvic abscess). . . . . . 

A rising pulse-rate in the early stages is the most reliable single sign that it is 
dangerous to proceed with the delayed method. If the pulse-rate has increased, or 
even if it is stationary towards the end of the first twenty-four hours of expectant 
treatment, operation is indicated. 

1 From time to time an appendix mass is felt for the first time when the patient has been 
maesthetised. It then requires considerable strength of mind to return the pauent to bed 
without opening the abdomen, but in some instances it is in the patient s interest so to do 
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Vomiting (or copious gastric aspirate) after the first few hours should always t 
regarded seriously* and this by itself may be a sufficient indication to operate. 

A patient tindergoing delayed treatment should not complain of pain, as oppose 
to tenderness, after the first six hours of such treatment. If he does, there is usual! 
something amiss, and there is a strong indication for operation. 

CONTRAINDICATIONS TO THE ‘.DELAYED * TREATMENT 

1. The diagnosis cannot be made between acute appendicitis and sonh 
other intra-abdominal catastrophe normally requiring immediate operation 

2. The signs indicate that the inflammation is still confined to the appendix 

3. When the patient is under ten years of age (poor development of tht 
greater omentum and early free perforation of the appendix). 

4. When the patient is over the age of sixty-five years more than ordinary 
bias is directed towards immediate operation, because of the frequency of 
diffusing peritonitis with minimum clinical signs. However, we have treated 
successfully a large number of patients in the evening of life who had an un- 
mistakable localised mass by the Ochsner- 
Sherren regimen, and the results have 
not differed greatly from those of less 
advanced years. 

THE OUTCOME 

Under the delayed treatment about 90 per 
cent, of cases resolve without incident. The 
appendix, however, must be removed to avoid 
further attacks. The originators of this treat- 
ment suggested that this should be done after 
an interval of three months. Present-day 
practice, however, favours appendicectomy as 
soon as convenient after complete resolution of 
the mass. 

THE TREATMENT OF APPENDIX 
ABSCESS 

Failure of resolution of an appendix mass 
usually indicates that there is pus within the 
mass (p. 964). 

Indications for Opening an Appendix Abscess. 1 — (1) When the swelling is not 
diminishing in size after the fifth day of treatment; (2) when the temperature is 
swinging above ioo° F. (37*8° C.) on several successive days ; (3) a pelvic abscess 
seldom resolves. Repeated rectal examinations are required to determine when 
it is ready for opening into the rectum (p. 873). 

Opening an Appendix Abscess. — The swelling is palpated under the anaesthetic. 

A retrocecal appendix abscess can be opened extraperitoneally. An incision 
from 1 to 2 inches (2-5 to 5 cm.) long, depending on the thickness of the abdominal 
wall, is made over the centre of the swelling, rather nearer the lateral than the medial 
aspect. The external oblique is incised and the fibres of the deeper muscles are 
divided, instead of being separated, so as to give freer exit to the contents of the 
abscess. When the peritoneum has been reached the extraperitoneal tissues are 
separated in an outward and backward direction, until the abscess cavity is entered. 
In cases where the abscess cavity lies at some distance from the incision, more direct 
drainage is afforded by a counter-incision in the flank, in which case the original in- 
cision is closed. 


1 The first recorded operation for an appendix abscess was by Thomas Henry Hancock ol 
Charing Cross Hospital, London, in 1846. 



Fig. 1247. — This fourteen-year-old 
boy had symptoms for three days. 
The confines of the mass are out- 
lined. He responded to conservative 
treatment and returned three months 
later for appendicectomy. 
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A subcaecal abscess can be opened in the same manner, the incision being placed 
nearer the anterior superior iliac spine. 

A pre- or post-ileal abscess can be reached only through the peritoneal cavity. 
When the peritoneum has been opened, gauze packing is inserted so as to isolate the 
region from the general peritoneal cavity before opening the abscess. 

A pelvic abscess is opened into the rectum as described on p. 873. 

When it is necessary to drain an appendix abscess, no prolonged attempt should be 
made to perform appendicectomy unless the appendix is lying free in the abscess cavity ; 
usually the appendix is incorporated in the walls of the abscess. 

Interval Appendicectomy. — Following successful drainage of an ap- 
pendix abscess, arrangements should be made for the patient to return for 
appendicectomy three months after the wound has healed. It is highly 
important to explain to the patient that drainage of an appendix abscess is 
no safeguard against future attacks of appendicitis. 

THE PERILS OF PROLONGED ANTIBIOTIC THERAPY IN INTRA- ABDOMINAL 

SEPSIS 

In addition to the general danger of antibiotics (p. 3) there are certain 
dangers peculiar to their use in intra-abdominal sepsis. These are: 

1. The masking of the. general signs (especially the raised temperature) of 
an intra-abdominal abscess behoves the clinician to make a daily abdominal 
and pelvic examination, lest an enlarging abscess bursts its confines, perhaps 
into the general peritoneal cavity. 

2. Pus that has been sterilised by antibiotics remains and behaves as a 
foreign body, and as an irritant. For instance, cases have been reported 
where one or more sterile abscesses lay among the coils of small intestine, 

causing obscure subacute intestinal obstruction. 

3. Cases have been reported whereby a pelvic abscess, by reason of anti- 
biotic therapy, has been converted into granulation tissue, leading to a 

frozen 9 pelvis with consequent stricture of the rectum (Stammers). 

rancu Alan Roland Stammer s. Contemporary . Emeritus Professor of Surgery , University of Birmingham. 
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COMPLICATIONS ARISING AFTER APPENDICECTOMY FOR 
ACUTE APPENDICITIS 

The complications following appendicectomy for acute appendicitis vai 
with the degree of peritonitis that was present, and with the resistance of tk 
patient to the infection. These complications include: 


Early 

Ileus (p. 949), Wound sepsis, Residual abscess (local, fig. 1249, pelvic 

paracolic, subphrenic, pp. 873 and 874), In 
testinal obstruction from adhesions (p. 944;, 
Faecal fistula (p. 924), Pylephlebitis (p. 796), 
Post-operative thrombosis and embolism 
(pp. 142 and 796), Actinomycosis (p. 914), 
Pulmonary complications (pulmonary 
collapse or pneumonitis) (p. 678). 



Fig. 1249. — Following appendi- 
cectomy a sinus persisted for 6 months 
until this faecolith appeared on the 
dressing. ( Roger Mitchell , F.R.C.S.). 


Late 

Intestinal obstruction from adhesions 
(p. 944), Incisional hernia. Right inguinal hernia following the grid-iron 
incision (especially if a drain is brought through the wound) (p. 1054). 


It is advisable to include the following practical problem : 

After an operation for acute appendicitis the condition of the patient is unsatis- 
factory. The temperature is swinging and the pulse rate is elevated — signs which 
foretell pocketing of pus. How would you investigate the case ? 

1. Examine the wound and the abdominal wall for an abscess. 

2. Consider the possibility of a pelvic abscess (p. 873). 

3. Palpate the left iliac fossa for an abscess in this situation. 

4. Examine the loin for retrocaecal swelling and tenderness. 

5. Examine the legs — to exclude the possibility of phlebitis. 

6 . Examine the conjunctives for an icteric tinge and the liver for enlargements and 
enquire if the patient has had rigors — pylephlebitis. 

7. Examine the lungs — pneumonitis or collapse. 

8. Examine the urine for organisms ( pyelonephritis ). 

9. In children consider tonsillitis and otitis media . 

10. Lastly, suspect the possibility of a subdiaphragmatic abscess (p. 873). 


SUBACUTE APPENDICITIS 

Subacute appendicitis is but a mild form of acute appendicitis, and 
requires no detailed consideration. 


RECURRENT APPENDICITIS 

Appendicitis is notoriously recurrent. This is perhaps the commonest 
form of appendicitis — mild subacute attacks which are so often attributed 
to * biliousness * or a * chill on the liver \ The 
attacks vary in intensity, may occur every few 
months, and the majority of cases ultimately 
culminate in severe acute appendicitis. If 
careful histories are taken from patients with 
acute appendicitis, over two-thirds remember 
having had milder but similar attacks of pain. 



Fig. 1250. — Recurrent attack* 
of appendicitis lead to fibrosis 
spreading from the tip with grad 
ual obliteration of the lumen. 
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he appendix in these cases shows obliterative appendicitis (fig. 1250). In 
.in patients a fibrotic appendix can sometimes be rolled under the palpating 
ngers, and the patient is aware of the ‘ snick ’ as it slips away from the 
oplied pressure. 

CHRONIC APPENDICITIS 

Chronic appendicitis, per se, does not exist. Patients labelled thus are 
.sually examples of the recurrent form of the disease. 

APPENDICULAR DYSPEPSIA 

This is an important form of presentation of recurrent appendicitis in 
which the upset of gastric function predominates over the local signs. 
These patients are often thought to have a duodenal ulcer because of 
the reflex pylorospasm. They complain of attacks of anorexia, dirty tongue, 
flatulence, and a dyspepsia which gives little fesponse to alkalis. They do not 
notice any pain in the right iliac fossa but on careful and repeated examination 
localised tenderness will be found. Appendicectomy should be done through 
a right paramedian incision so that other organs can be examined. 

Radiology as an Aid to Diagnosis. — In the case of the vermiform appendix, 
radiology is not a great diagnostic aid. If the appendix cannot be visualised after an 
opaque meal, it suggests that its lumen is obstructed; certainly such an appendix 
should be removed. If it fills and empties, it is indicative that at least part of the 
organ is healthy — but as nobody can tell the length of a given appendix until the 
organ has been displayed, there must always be uncertainty in the radiological diagnosis 
of appendicitis. 

LESS COMMON PATHOLOGICAL CONDITIONS OF THE APPENDIX 

Mucocele of the appendix may occur when the proximal end of the lumen 
slowly becomes completely occluded, usually by a fibrous stricture, and the pent-up 
secretion remains sterile. The appendix is greatly enlarged; sometimes it contains 
several ounces of mucus. The symptoms produced are those of mild subacute 
appendicitis unless infection supervenes, when the mucocele is converted into an 
empyema. Rupture of a mucocele of the appendix is a cause of pseudomyxoma 
peritonei (p. 883). 

Diverticula of the Appendix. — Diverticulosis occurs once in about 200 appen- 
dices removed by operation. It is clear that these diverticula are not merely exten- 
sions of diverticulosis of the colon; some are congenital (all coats); most are acquired 
(no muscularis layer). Diverticula of the appendix can occur in conjunction with a 
mucocele. The intramural pressure rises sufficiently to cause herniation of the mucous 
membrane through the muscle coat at several points. More often diverticula 
(fig. 1251) are not found in association with a mucocele, and often there is no 
demonstrable obstruction to the lumen. Usually the 
patient gives a history of previous recurrent attacks 
of appendicitis. It is probable that each diverticu- 
lum is the result of damage to the muscle coat by a 
previous intramural abscess which discharged into 
the lumen. If encountered during the course of an 
operation for another condition, a diverticula-bearing 
appendix should always be removed, because if per- 
chance such an appendix becomes the seat of inflam- 
mation, perforation will occur very easily. 

Intussusception of the appendix is a very rare condition, occurring most 01 ten 
-n childhood. It can be diagnosed only at operation. The symptoms usually are 
oot acute, and are often present for weeks or months. Untreated, the condition 
-nay pass on to an appendiculo-colic intussusception. The appendix may slough, 
nd this accounts for most of the very rare cases in which the appendix is absent (p. 
>54). 



Fig. 1251. — Appendicular 
diverticulosis. 
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The treatment is appendicectomy, and if the intussesception cannot be reduct 
csecotomy is necessary. 

Endometriosis of the Appendix. — About 150 cases have been reported. Tl 
tumour — a miniature uterus in so far as endometrium is concerned — gives rise 1 
monthly melaena. Occasionally the loss of blood per rectum is sufficient to tndane 
the patient’s life. 

Neoplasms of the Appendix 

Carcinoid tumour (syn. Argentaffinoma), which arises in argentaffi , 
tissue (Kulschitzky cells of the crypts of Lieberkiihn) can occur anywhere 
in the gastro-intestinal tract, but most commonly it is situated in the 
vermiform appendix; indeed, the tumour is found once in about 300 to 400 
appendices subjected to histological examination. Carcinoid tumours are 
distributed evenly among appendices removed 

■ from patients between the ages of sixteen and sixty 
years. Most of the patients are females (80 per 
cent.). 

In many instances the appendix is removed be- 
cause of symptoms of subacute or recurrent appendi- 
citis. The tumour can occur in any part of the 
appendix, but it frequently does so in the distal 
third of the organ (fig. 1252). The neoplasm feels 
Fig. 1252. — Card- moderately hard, and on slitting up the appendix 

Sbrd < ofap^dS ed The 0311 ** seen between the intact mucosa and the 
solid bulbous tip is peritoneum, replacing the muscular coats. There is 
a L C n0 mistakin S because it is of a bright yellow 

colour, due to contained lipoid. Microscopically the 
chief cells are spheroidal in type and contain granules that stain with ammo- 
niacal silver salts. Unlike carcinoid tumours arising in other parts of the 
intestinal tract, in only 4 per cent, of cases does the tumour give rise to metas- 
tases, and it is most exceptional for metastases from an argen taffin carcinoma 
of the vermiform appendix to secrete sufficient hormone to produce the charac- 
teristic symptomatology described on p. 916. Carcinoid tumour is ten times 
more common than other forms of carcinoma of the vermiform appendix. 

Columnar-cell Carcinoma. — This rare lesion usually presents like acute 
appendicitis with or without peritonitis. The occurrence of neoplasm in this organ 
stresses the need for routine histology in all cases of appendicectomy. Pathologically 
the lesion resembles carcinoma of the colon. Initially it is confined to the appendix 
and may obstruct the lumen. Later, it spreads to the caecum. 

Colloid Carcinoma. — The whole appendix is involved and greatly enlarged. 
At first sight it may appear like a mucocele, but it is firm and solid. The growth is 
of average grade malignancy. 

Treatment of Neoplasms of the Appendix.— Appendicectomy suffices in a 
carcinoid which does not involve the cscum. If the lesion is recognised as carcinoma 
at the time of operation, a right hemicolectomy is the wise procedure. The real 
difficulty arises when the pathologist reports carcinoma following appendicectomy. 
Because of the frequency of metastases the correct treatment is to perform right hemi- 
colectomy. 

Nicholas Kultchituhy, 1SS6-1925. Professor of Histology, Kharkov, Ukraine. 
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CHAPTER 41 

THE RECTUM AND ANAL CANAL 


SURGICAL ANATOMY OF RECTUM AND ANAL CANAL 


The anatomical anal canal extends 
from the anal valves to the anal verge l . 

The surgical anal canal commences ar 
the level where the rectum passes through 
the pelvic diaphragm (fig. 1253) and ends at 
the anal verge. 

Anal Canal Musculature : 

The internal sphincter is a thickened 
continuation of the circular muscle coat of 
the rectum. This involuntary muscle com- 
mences where the rectum passes through the 
pelvic diaphragm, and ends just within the 
anal orifice, where its lower border can be 
felt. The internal anal sphincter is 1 inch 
(2 5 cm.) long and 2 to 4 mm. thick. When 
exposed during life, it is pearly-white in 
colour, and its individual transversely placed 
fibres can be seen clearly. Spasm and con- 
tracture of this muscle play a major part in 
fissure and other anal affections. 



ANATOMICAL SURGICAL 

ANAL ANAL 

CANAL CANAL 


Fig. 1253. — Difference between ana- 
tomical and surgical anal canal. The den- 
tate line is clearly shown. (E. 5 . R. Hughes , 
F.R.C.S.y Melbourne,) 


The longitudinal muscle is a continuation of the longitudinal muscle coat of the 
rectum intermingled with fibres from the pubo-rectalis. Its fibres fan out through the 
lowest part of the external sphincter, to be inserted into the true anal and perianal 
skin, thus constituting the corrugator cutis ani of Ellis. 


LEVATOR ANI 

CIRCULAR 
MUSCLE 
OF RECTUM 


INTERNAL 

SPHINCTER 



ANO-RECTAL 

RING 

INTERNAL 

SPHINCTER 

LONGITUDINAL 

MUSCLE 


EXTERNAL 

SPHINCTER 


Fig. 1254. — The musculature of the anal canal. (After Naunton Morgan , F.R.C.S., London .) 


The external sphincter, formerly subdivided into a deep, superficial, and subcu- 
taneous portion is now considered to be one muscle (Goligher). Some of its fibres 
are attached posteriorly to the coccyx, while anteriorly they are inserted into the 
mid-perineal point in die male, whereas in the female they fuse with the sphincter 
T aginae. In life the external sphincter is pink in colour, and homogeneous. 

The longitudinal muscles, by traversing the internal and external sphincters to 
* each their insertions, serve to brace these sphincters. 

1 Anal verge ~ the external or distal boundary of the anal canal. 
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The Mucous Membrane. — The pink columnar epithelium lining the rectu 
extends through the ano-rectal ring into the surgical anal canal. The mucosa of t: 

surgical anal canal is attached loosely to the underlyii r 
structures, and covers th*> internal rectal plexi 
Passing downwards where it clothes the series of 8 to 
longitudinal folds known as the columns of Morgagi , 
the mucous membrane becomes cubical and red \ 
colour (fig. 1255) ; above the anal valves the muco' 4 
membrane becomes plum coloured. Just below the lev i 
of the anal valves there is an abrupt, albeit wavy, tran - 
ition to squamous epithelium, which is parchmc t 
colour. This wavy junction constitutes the denta: j 
line. The squamous epithelium lining the anatomic.) I 
anal canal is thin and shiny, and is known as the am - 
derm. The anoderm passes imperceptibly into the 
pigmented skin of the anus. Below the dentate line 
the anoderm is attached very firmly indeed to deeper 
structures. 

The dentate line is a most important landmark both morphologically and surgically. 
It represents (1) the site of fusion of the proctodaeum and post-allantoic gut, and (2) 
the position of the anal membrane, remnants of which may frequently be seen as anal 
papillae situated on the free margin of the anal valves. The dentate line separates : 



Fig. 1255. — The lining 
membrane of the anal canal. 
C After Naunton Morgan, F.R.C.S. , 
London.) 


Above 

Cubical epithelium 
Autonomic nerves (insensitive) 
Portal venous system 


Below 

from squamous epithelium 
from spinal nerves (very sensitive) 
from systemic venous system 


The anal valves of Ball are a series of transversely placed semilunar folds linking 
the columns of Morgagni. They lie along and actually constitute the waviness of the 
dentate line. They are functionless remnants of the fusion of the post-allantoic gut 
with the proctodaeum. 

The crypts of Morgagni (syn. anal crypts) are small pockets between the inferior 
extremities of the columns of Morgagni. Into several of these crypts, mostly those 
situated posteriorly, opens one anal gland by a 
narrow duct. This duct bifurcates, and the branches 
pass outward to enter the internal sphincter muscle, 
where often there is situated an ampulla (fig. 1256). 

Issuing from this ampulla there are three to six 
tubular sub-branches that extend into the inter- 
muscular connective tissue, where they end blindly. 

In some lower animals these glands secrete an odori- 
ferous substance during the rutting season ; in man their 
function, if any, is obscure. Some of their cells have 
been shown to give a positive staining reaction for mucin, 
but as the lining epithelium is mainly cubical, the mucus- 
secreting propensity of the anal glands must be extremely 
small. Infection of an anal gland can give rise to an a 
abscess, and in the opinion of a number of surgeons, 
infection of an anal gland is the most common cause of 
ano-rectal abscesses and fistulae. 

The Rectum 1 . — The rectum extends from the third 
sacral vertebra to the ano-rectal ring. It describes three 
lateral curves, two concave to the left (Hence the left 
lateral position for sigmoidoscopy) and one concave 10 
the right. The relative shortness of the longitudinal 
muscle coat forms the valves of Houston that are so 
much in evidence in sigmoidoscopy (fig. 1257). 



Fig. 1257. — Houston’s 
valves as seen through a 
sigmoidoscope. 


Fig. 1256. — Anal gland 
with duct opening into a 
crypt of Morgagni. 


1 The word rectum means ‘ straight \ It is straight only in infants and the elderly. 

Giovanni Battuta Morgagni , 1682-1771. Professor of Medicine and Anatomy , Padua, for fifty-six years . 

Sir Charles Ball , 1851-1916. Professor of Surgery , University of Dublin. 

John Houston , 1802-1845. Physician, City of Dublin Hospital . 
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Fig. 1258. — The disposition of 
the pubo-rectalis muscle. 


The ano-rectal ring marks the junction between the rectum and the anal canal 
is formed by the fusion of the pubo-rectalis muscle (fig. 1258), external sphincter 
. ljoined longitudinal muscle, and internal sphincter. The ano-rectal rine can 
.. arly felt digitally, especially on its posterior and lateral aspects. Division of the 
. .-rectal ring results in permanent incontinence 
, faeces. 

THE BLOOD SUPPLY OF RECTUM AND 
ANAL CANAL 

The superior rectal artery (fig. 1259) is the 
direct continuation of the inferior mesenteric artery 
t , ui constitutes the chief arterial supply to the 
1 dum. Opposite the third sacral vertebra the artery 
divides into a right and a left branch. About 
half-way down the rectum the right branch sub* 
divides into an anterior and posterior branch. The 
terminal branches run straight downwards, each 

in a column of Mort 
gagni. 

'The middle rectal artery arises on each side from 
the internal iliac artery and passes in close proximity 
to the lateral ligamcntof the rectum to supply the muscle 
coat and mucosa of the mid-rectum. Often it is a com- 
pariti vcly small vessel, Alter division of the inferior mes- 
enteric artery, in the operation of anterior resection, the 
middle and inferior rectal arteries can maintain an ade- 
quate blood supply as high as the recto-sigmoid junction. 

The inferior rectal artery arises on each side as a 
branch of the internal pudendal artery, as this artery 
enters Alcock’s canal. Crossing the upper part of the 
ischio-rectal fossa, it breaks up into branches which 
supply the anal sphincters, anal canal, and the skin of 
the anal margin. 

The internal rectal venous plexus lies in the loose 
submucosa of the anal canal and extends from the level 
of the dentate line to that of the ano-rectal ring. The 
plexus drains into about six collecting veins which are 
situated in the submucosa of the rectum. About half- 
way up the rectum these branches pass through the rectal 
wall, and having reached the outside of the rectum, they 
unite to form the superior rectal vein, an important 
tributary of the portal vein. The middle rectal veins 
are small and drain into the internal iliac veins. 

The external rectal venous plexus lies under the skin of the anal canal below the 
dentate line and beneath the skin of the anal margin. Communicating veins pass from 
the external rectal plexus to the internal rectal plexus beneath the anoderm. The 
low er part of the external rectal plexus drains into the internal pudendal veins and 
thence into the internal iliac veins, thus providing a link between the portal and 
systemic venous systems. 



1 ; ig. 1259. — The arterial 
supply of the ano-rectum. 
S.H., superior rectal artery; 
M.H., middle rectal artery; 
I-H.j inferior rectal artery. 


LYMPHATIC DRAINAGE OF RECTUM AND ANAL CANAL 

The lymphatics of the mucocutaneous lining intercommunicate freely with those of 
tlie muscle coats. This free anastomosis accounts for the occasional spread of malig- 
nant cells of the rectum into the inguinal lymph nodes. There are, however, three 
main sets of lymph nodes: 

1 * Superior Rectal Lymph Nodes. — The lymph vessels and nodes keep close to 
the superior rectal vessels. A special group lie just above the levator ani and close to 
th; rectal wall in the region of the ampulla — they are the pararectal lymph nodes of 
* ’ r °ta. There are larger lymph nodes at the bifurcation of the superior rectal artery 
ar * so on up to the origin of the inferior mesenteric artery from the aorta. 

•i. Middle Rectal Lymph Nodes. — Along the lateral ligaments of the rectum lie 
1 \ aph vessels and nodes close to the middle rectal vessels. From here they pass to the 

'uxmin Alcock published th* details of his canal in 1836. He teas dismissed from his post as Professor of Anatomy 
i j at Co fh in *855 ( for breach of Anatomy Acts), and disappeared in America . 

‘ ,,frw Gerota , 1867-1939. Professor of Surgery , Bucharest, Rumania . 

S.P.S. 62 
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lymph nodes around the internal iliac vessels, which are frequently involved in ma 
nant lesions so that wide excision of the lateral ligaments is indicated. 

3. Inguinal Lymph Nodes. — The anus and lower 
portion of the anal canal are drained by lymphatics which 
pass up to the inguinal lymph nodes (fig. 1260). 

There is seldom, if ever, metastasis along the lateral or 
inferior lymphatic pathways from a carcinoma situated 
above the ampulla of the rectum. Hence, in general it 
can be stated that the higher the growth the more 
confined are its metastases. This justifies restorative 
resection in cases of carcinoma high in the rectum. 

SYMPTOMS OF ANO-RECTAL DISEASE 

In every case, careful enquiry should be made for pain, 
prolapse, pruritus, bleeding, discharge, and alteration in 
bowel habit. 



EXAMINATION OF THE RECTUM FlG. 1260. — Lymphatic 

. « 1 j a ^ j trunks from the anus and 

Rectal examination should be conducted sys- the j ower part of the anal 
tematically as follows: canal draining into the m- 

Inspection, e.g. prolapsed haemorrhoids, sen- 
tinel pile, fistula, pruritus ani. 

Digital examination. — Intraluminal, e.g. polyp, faecal impaction. 

Intramural, e.g. carcinoma. 

. /Male, e.g. prostate. 

Extramural^ 


x Female, e.g. contents of pouch of 
Douglas. 

Discharge. — On wiping the fingerstall mucus, pus, or blood may be seen. 
Examination with a proctoscope (fig. 1261) is of great importance and value. 
The key to good visualisation is to examine the patient in the knee-elbow posi- 
tion (fig. 1262). This permits air to distend the rectum and causes the pelvic 



Fig. 1261. — An illuminated 
proctoscope. 



Fig. 1262. — Knee-elbow position for 
proctoscopy. 


colon to drop away from the proctoscope so that a good view can be obtained. 
If the recto-sigmoid junction cannot be seen, a sigmoidoscopy must be done. 



Fig. 1263. 


EMBRYOLOGY 

Early in embryonic life there is a common chamber— -the 
cloaca — into which open the hind gut and the allantois. 
The cloaca becomes separated into the bladder and post- 
allantoic gut (rectum) by the down-growth of a septum 
(fig. 1263). About this time an epiblastic bud, the proc- 
todaeum, grows in towards the rectum. Normally fusion 
between these two structures occurs during the third 
month of intrauterine life. 


Jamti Douglas , 1676-1742, Man-midurife and Anatomist , London . 
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CONGENITAL ABNORMALITIES 

Imperforate Anus 1 * .— One infant in 4,500 is bom with an imperforate 
nus, or with imperfect fusion of the post-allantoic gut with the proctodaeum. 
he condition is divided into two main groups — the high and the low, 
spending on whether the termination of the bowel is above or below the 
-elvic floor. The low varieties are easy to diagnose, simple to treat, and the 
>utlook is good. The high varieties often have a fistula into the urinary tract 
ogether with a deficient pelvic floor and the prognosis is not good. 

Low Abnormalities (fig. 1264).— (1) The covered anus : the underlying 
anal canal is covered by a bar of skin with a track r unning forward to the peri- 
neal raphe. The track should be opened with scissors, followed by routine 
dilatation of the anus. (2) The ectopic anus : the anus is situated anteriorly and 
may open in the perineum in boys or more commonly in the vulva in girls, or 




Fig. 1264. — Low abnormalities of the anus: (a) covered 
anus, (b) vulval ectopic anus, (c) anal stenosis, (d) anal 

membrane. ( J . P. Partridge, F.R.C.S., Barnstaple , and M. H. Gough, 
F.R.C.S., London.) 


W) 

rarely into the vagina. A plastic ‘ cut-back 5 operation is required. (3) The 
stenosed anus : the anus is microscopic but careful examination usually reveals 
a minute opening which responds to regular dilatation. (4) Membranous 
stenosis : here the anus is normally sited but is covered with a thin membrane 
which bulges with retained meconium. It is rare, and an incision will cure 
the condition. 

High Abnormalities (fig. 1265). — (1) Ano-rectal Agenesis . — A blind rectal 
pouch lies just above the pelvic floor — its anterior aspect in the male is at- 
tached to the bladder and often there is a recto-vesical fistula manifested by the 
passage of gas or meconium in the urine. In the female the fistula is usually 
into the posterior fornix. (2) Rectal Atresia . — The anal canal is normal but 
ends blindly at the level of the pelvic floor. The bowel also ends blindly above 
the pelvic floor without a fistulous opening. This anomaly is rare but must be 
treated by mobilisation of the rectum and excision of the stricture. After 

1 The term imperforate anus is used as a well-recognised description. Strictly it should be 

agenesis ’ and ‘ atresia * of the rectum and anus. 
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Fig. 1265. — High a 
normalities: (a) ano-rca 
agenesis with recto-uret 
ral fistula, (6) rectal atres 

{J. P. Partridge , P.R C 
Barnstaple , and M. //. Gov 
b' R C.S.y London.) 


that, end-to-end anastomosis of the anus and rectum must be attempted 
More conservative measures are followed by an intractable stricture. (; i 
Cloaca . — This occurs only in females and here the bowel, urinary and 
genital tracts all open into a common wide cavity (fig. 1263). Common !y 
there are severe malformations of the area associated with other developmental 
abnormalities elsewhere. 

Clinical Management. — As congenital abnormalities are frequently 
multiple, very careful general examination of the baby must be made to ex- 
clude any other anomalies. It is urgent and im- 
portant to determine whether the abnormality 
is high or low and an X-ray will help. 

X-ray Examination. — Six hours after birth 
sufficient air may have collected in the large intestine 
to cast an X-ray shadow. With a metal button or a 
coin strapped to the site of the anus, or a metal 
bougie inserted into the blind anal canal, the infant 
is held upside down for three to four minutes and 
radiographed in the inverted position (fig. 1266). 

The gas in the rectum will rise to the top and indicate 
the distance between the site of the metal indicator 
and the blind end of the rectum. If the distance is 
over i inch (2-5 cm.), the abnormality is 4 high \ 

This method, though useful, is sometimes vitiated 
by a plug of meconium in the rectum causing an 
apparent gap far in excess of that actually present. 

It may be necessary to wait till the baby is twenty- 
fours hours old before rectal gas appears. 

Where a * high 5 lesion is suspected an effort 
must be made to obtain a specimen of urine — 
the presence of proteus or pyocyaneus usually 
signifies that a fistula is present. An excretory 
radiograph is recommended by some, even though there is a definite radiation 
risk. There may be gas in the bladder. A diagnostic perineal exploration 
is usually unwise — it may prejudice the chances of further surgery. 

Treatment. — In the low abnormalities this is usually simple and has been 
outlined when each condition was described above. The high abnormalities 
present a very difficult problem and each case must be considered on it^ 
merits. On the whole, newborn babies stand surgery very well, provided 
compatible blood is available and a clear airway is maintained post-operative] v 
and inhalation of vomit prevented by naso-gastric suction. The presence 01 



Fig. 1266. — X-ray of neonate 
while held upside down to 
show gas in rectum. Anal 
dimple marked by piece of shot. 

( Graham Airth, Bristol.) 
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*her congenital abnormalities is also a most important factor to consider, 
"he possibilities are: 

1. Laparotomy, division of recto-urethral fistula, and transverse colostomy. A 
-ctal ‘ pull-through * operation can be done later. 

2. Laparotomy, division of fistula, and 4 pull-through * operation in one stage. 

3. Division of the fistula and rectal 4 pull-down * operation through the (a) perineal 
r (b) sacral route (this method is now rarely used). 

4. Colostomy only (for the cloacal variety). 

For the 4 pull-through * operation the lower bowel is mobilised, and a new passage 
s created through the pelvic floor by passing a pair of curved forceps through it, 
keeping close to the urethra, to the site of the future anus. This is dilated by Hegar’s 
dilators so that the bowel can be pulled down and its mucosa stitched to the skin of the 
newly formed anus. (For details the reader is referred to the standard textbooks of 
operative surgery.) 


In general, daily dilatation will be required for at least three months and 
it may be necessary for years. 

In a high percentage of cases, imperforate anus is associated with other 
congenital abnormalities, especially of the iirinary organs, and nearly half 
the deaths in cases of imperforate anus are due to other malformations. 



Sacro-coccygeal teratoma, although rare, is among the most common of the 
large tumours seen during the first three months of life. The frequency of the pre- 
coccygeal region for the development of a teratoma is explained by the fact that this 
area is the site of the 4 primitive knot % 
a group of totipotent cells that retain 
their totipotentiality longer than any 
others save the sex anlage. Females 
are more often affected than males. 

The tumour, which arises between 
the sacrum and the rectum, is firmly 
attached to the coccyx, and occasionally 
to the last piece of the sacrum. At 
the time of birth some of these tumours 
are huge, and in 20 per cent, of cases 
the infant is still-born. In most in- 
stances the tumour is large (fig. 1267), 
but in a few it is small enough to pass 
unnoticed until it enlarges or a com- 
plication ensues. It is this variety 
that is prone to become malignant, 
usually at about ten months of age. 

Treatment* — Removal soon after birth; delay is liable to result in fatal ulceration, 
infection, rectal or urinary obstruction, or a malignant change. 

Operation* — Excision is undertaken through a longitudinal elliptical incision, 
the coccygeal attachment being left until the last. The coccyx must always be 
excised; occasionally the last piece of the sacrum must be removed also. There may 
be a fistula between the tumour and the rectum but as a rule this is small, and can 
be closed safely without performing a colostomy. The dead space m the pelvis is 
drained, the skin is united, and a pressure dressing applied. 

When the operation is undertaken soon after birth, the prognosis is good. 

Post-anal Dermoid.— The space in front of the lower part of the sacrum and 
coccyx is occupied by a soft, cystic swelling — a post-anal dermoid cyst which is 
regarded as a simple form of teratoma. Hidden in the hollow of the sacrum, it is 
unlikely to be discovered unless a sinus communicating with the exterior is presen , 
or develops as a result of inflammation. Such a cyst usually remains symptomleRs 
until adult life, when it is prone to become infected. Exceptionally, by^itsven| 
size, it gives rise to difficulty in defalcation. The cyst is easily pa pa 

examination. 

Alfred Hegar , 1830-1914, Professor of Obstetrics and Gynecology , Freiburg. 


Fig. 1267. — Congenital sacro-coccygeal tera- 
toma. The tumour was excised successfully. 
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Differential Diagnosis. — Especially in a child, an anterior sacral meningocc, 
must be excluded. The latter enlarges when the child cries, and is frequently asst 
dated with paralysis of the lower limbs, and incontinence. When a dischargin 
sinus is present, a post-anal dermoid will probably be mistaken for a pilonidal sinu 

unless pressure over the sacro-coccygeal regie 
with a finger in the rectum causes a flow < 
sebaceous material, and/or injection of lipiodt 
and radiography reveals a bottle-necked cyst 1, 
front of the coccyx (fig. 1268). 

Treatment is complete excision of the cys 
and sinus if present. In the case of large cyst 
it is necessary to remove the coccyx in order , 
gain access. 

Post-anal Dimple ( syn . Fovea Coccygea). — 
A dimple, sometimes amounting to a short, blind 
pit, in the skin beneath the tip of the coccyx is 
noticed from time to time in the course of a 
clinical examination ; Klass observed it in 9 per 
cent, of a large number of recruits. A dimple 
in this situation has the same significance as a 
dimple at other sites ; it represents nothing more 
than a local fixation of skin by collagen fibres 
to underlying structures. Such a dimple is a possible starting-point of a pilonidal 
sinus. 

PILONIDAL 1 SINUS 

/Etiology. — The army of supporters of the congenital theory of the origin 
of pilonidal sinus has become reduced to a corporal’s guard. 

That, in rare instances, a sinus in the ano-coccygeal area is congenital must be 
allowed, but in these cases of proven congenital origin the sinus is not necessarily 
pilonidal. It could be (a) a sinus connected with a post-anal dermoid, referred to 
above, or ( b ) a sinus resulting from a persistent caudal remnant of the original neural 
canal. The latter occurs in the sacral rather than the coccygeal region, and is de- 
finitely connected with the spinal theca. On this account, meningitis from an extra- 
dural abscess may occur in a child. 

The reasons which support the acquired theory of origin of pilonidal sinus 
can be summarised thus : 

1. Interdigital pilonidal sinus is an occupational disease of men’s hair- 
dressers, the hair within the interdigital cleft or clefts being the customers’. 
Also pilonidal sinuses of the axilla and umbilicus have been reported. 

2. The age incidence of the appearance of pilonidal sinus (82 per cent, 
occur between the ages of twenty and twenty-nine years) is at variance with 
the age of onset of congenital lesions. 

3. Hair follicles have never been demonstrated in the walls of the sinus. 

4. The hairs projecting from the sinus are dead hairs, with their pointed 
ends directed towards the blind end of the sinus. 

The mode of origin of a pilonidal sinus is now believed to be as follows: 

On sitting, the buttocks take the weight of the body, and move independently, or 
together. Hairs broken off by friction against clothing, and shed short hairs, whether 
they originate from the nape of the neck, back, or buttocks, tend to collect in the cleft 
of the nates and/or a post-anal dimple. Furthermore, it is suggested that the use of 
toilet paper may contribute to hair entangled in fecal matter being swept into the cleft ; 
pilonidal sinus is extremely rare in those races that employ ablution after defecation 
By reason of the shearing action of the buttocks, which is increased by sitting on a hard 


1 Appertaining to a nest of hair. (Latin — pilus = hair, nidus = nest.) 

Alan Arnold Klass , Contemporary. Associate Surgeon , Winnipeg General Hospital, Canada. 



Fig. 1268. — Post-anal dermoid 
cyst with sinus. Injected with lipi- 
odol. Sinus and cyst excised. 
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..at, and especially by vibration of a vehicle, loose hair travels down the intergluteal 
irrow, to penetrate the skin or the open mouth of a sudoriferous gland, such glands 
eing more active in early manhood. It is not yet dear whether the ini^i entry of 
airs through the skin is a primary event, or follows the softening of the skin due to 
ustular or other forms of dermatitis. Once a sinus has formed, intermittent negative 
ressure of the area may suck other loose hairs into the pit. So common was pilonidal 
nus among jeep 1 riders in the 1939-45 war that it became known as 1 jeep bottom ’. 

Pathology. — The sinus extends into the subcutaneous planes as a bulbous 
liverticulum. Branching side channels are not infrequent. A stratified 
squamous epithelial lining, of varying degrees of integrity, is found in about 
half the cases. Hair shafts are found either (a) lying loose in the sinus, (ft) 
embedded in granulation tissue, or (c) deep in mature scar tissue in three- 
quarters of the cases. Foreign body giant cells are common. 

Clinical Features. — There is a chronic or recurring sinus in the middle 
line about the level of the first piece of the coccyx (fig. 1269). Typically a tuft 
of hairs projects from its mouth. The discharge from the sinus or sinuses 
is often blood-stained, contains foul sebum, #nd sometimes hairs. 

As has been indicated already, symptom# usually commence during the 
third decade; patients presenting later in life nearly always give a history 
dating back to this period. 

Males with this condition outnumber females by 
four to one, the females being on an average three 
years younger than the males ; this corresponds to 
the earlier maturation of the female. The condition 
rarely occurs in blondes; many of the patients are 
exceptionally hairy and are usually obese. In spite 
of the preponderance in dark-haired persons, whose 
hair is stiffer than the silky blonde (Oldham), the 
condition is practically confined to white races. 
The complaint is of a discharge, pain, or a tender 
swelling at the bottom of the spine. Even at the height 
of an attack of inflammation the constitutional 
symptoms are slight. Often there is a history 
of repeated abscesses in the region that have 
discharged spontaneously or have been incised. 

The primary sinus may have one, or as many as 
six openings, all of which are strictly in the 
middle line between thie level of the sacro- 
coccygeal joint and the tip of the coccyx. Un- 
like a fistula-in-ano, the sinus passes upwards 
and forwards towards the sacrum. It does not 
reach bone, but ends blindly near the bone. 

When an abscess forms (fig. 1270), it may discharge through a primary srnus; 
more frequently it points and bursts, or is incised to one side of the middle 
line, thus forming a secondary sinus. 

1 Jeep — U.S. Army reconnaissance motor vehicle. 
antes Bagot Oldham , Contemporary. Surgeon, Royal United Hospitals, Liverpool . 



Fig. 1270. — Infected pilonidal 
sinus with secondary abscess to 
the left of the middle line. 

(IV. B. Gabriel, F.R.C.S., London.) 



Fig. 1269. — Pilonidal 
sinus. IR.S.Laivrie, 
F.R.C.S., London.) 
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Conservative Treatment. — Patients reporting for the first time with mi; 
symptoms can sometimes be cured by conservative measures, which consist 
frequent washing of the parts with a detergent and water, and applying equal par ( 
of witch hazel (Liq. Ext. Hamamelis) and alcohol. Long sitting, e.g. driving a car, 
avoided if possible. These measures, tried on a large scale in the U.S. Army, prtvt 
tolerably successful — more successful than similar attempts in civil life, because t! 
sufferer could be relegated to duties that were unlikely to aggravate the condition. 

Treatment of an Acute Exacerbation.— If rest, sitz baths, local ant 
septic dressings, and the administration of a broad spectrum antibiotic fail t > 
bring about resolution, the abscess should be opened through a comparative! c 
small incision. Provided all hairs and granulation tissue are removed from 
the abscess cavity, there is some prospect of curing the lesion. In all other 
circumstances an elective operation must be planned. 

Operation should be performed only when the inflammation has been 
controlled by the measures indicated already. 

The patient is placed on the operating table, for preference in the 

‘ jack-knife* position. > 

Methylene blue is injected into the sinus to colour all the tracts, 
the nozzle of the syringe being pressed against the opening to 
obtain some pressure. A director is then inserted, and the cavity is laid open along 
its length. If diverticula are present, they also are dissected out. All hair and debris 
must be removed. In this way all sinuses are exteriorised. Bleeding-points are not 
tied, but only clamped. At the end of the operation the hsemostats are removed, 
and a piece of ribbon gauze moistened with 1:1000 adrenaline is used to pack the 
wound. A pressure dressing is applied. After six hours the pressure dressing is 
removed, and gauze moistened with saline solution is placed over the ribbon gauze. 
The following day the whole dressing is removed, and moist dressings are continued 
as an out-patient. Twice weekly the wound is inspected for bridging, or for the 
presence of any sinus that has been overlooked. In eight to ten days the wound 
should be filled with healthy granulations, by which time a tulle gras covering is all 
that is necessary. The average time for complete epithelialisation is about a month, 
but possibly this can be speeded by skin grafting. The recurrence rate is less than 
2 per cent. 

Recurrent Pilonidal Sinus. — Three possibilities account for this dis- 
appointment. (1) A diverticulum of the main channel has been overlooked 
at the primary operation. (2) New hairs enter the skin or the scar. (3) When 
the natal fold is deformed by scarring following block dissection, the least 
trauma causes tearing of the scar, and the resulting crevice becomes con- 
taminated with coliform and cutaneous bacteria. 

INJURIES 

The rectum or anal canal may be injured in a number of ways, all uncommon. 

1. By falling in a sitting posture on to a spiked or blunt-pointed object. The 
up-turned leg of a chair, handle of a broom, floor-mop, pitch- 
fork, or a broken shooting-stick (fig. 1271) have all resulted 
in rectal impalement. 

2. By the foetal head during childbirth. 

3. During the administration of an enema by a syringe 
fitted with a bone, glass, or vulcanite nozzle. 

4. During sigmoidoscopy, usually when examining a 
patient suffering from ulcerative procto-colitis or amoebic 
dysentery. 

5. ‘Split Perineum’. A lacerated wound of the perineum, 
involving the anal canal, is an occasional pillion-riding 
accident. 



Fig. 1271. — Rectal 
impalement by a broken 
shooting-stick. 
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6. Compressed-air rupture (p. 897). 

Diagnosis.— When there is a history of rectal impalement, the first interrogation 
iould be, ‘ Has the patient passed urine since the accident? ’ The anus having 
een inspected, the abdomen should be palpated. If rigidity or tenderness is present 
arly laparotomy is imperative. Prior to the operation an urethral catheter is passed! 

* the urine is blood-stained and/or the quantity recovered is unexpectedly small, it is 
ise to suspect ruptured bladder or urethra (pp. 1123 and 1186). 

Treatment. — After the patieht has been anaesthetised, the rectum is examined 
'lth a finger and a speculum, especial attention being directed to the anterior wall. 

: eft lower laparotomy is then performed. If an intraperitoneal rupture of the rectum 
s found, the perforation is closed with sutures. Should blood be present beneath 
1 lie pelvic peritoneum, it is necessary to mobilise (he recto-sigmoid, which allows the 
1 ectum to be drawn upwards, thus permitting the perforation below the pelvic 
diaphragm to be closed securely. A perforation i4 the bladder also can be sutured via 
1 his avenue. After closing the laparotomy wound, a left iliac colostomy is performed 
through a separate grid-iron incision. In cases vstiere the bladder has been injured a 
self-retaining urethral catheter is placed in position. 

These vital steps having been accomplished, if there is a lacerated wound of the 
perianal tissues or the anal canal, debridement of tie wound must be carried out. The 
wound is then lightly packed with gauze and allowed to heal slowly. 


FOREIGN BODIES IN TIfE RECTUM 

The variety of foreign bodies which 
have found their way into the rectum 
is hardly less remarkable than the in- 
genuity displayed in their removal 
(fig. 1272). A turnip has been de- 
livered per anum by the use of ob- 
stetric forceps. A stick firmly impacted 
has been withdrawn by inserting a 
gimlet into its lower end. A tumbler, 
mouth looking downwards, has been ex- 
tracted by filling the interior with a wet 
plaster of Paris bandage, leaving the end 
of the bandage protruding, and allowing 
the plaster to set. 

If insurmountable difficulty is experi- 
enced in grasping any foreign body in 
the rectum, a left lower laparotomy is 
necessary, which allows that object to be pushed from above into the assistant’s fingers 
in the rectum. If there is considerable laceration of the mucosa a temporary colostomy 
is advisable. 



Fig. 1272. — Pepper-pot in the rectum. On 
removal it was found to be inscribed ‘ A present 
from Margate * ! (Dr. L. S . Carstatr* % London .) 


ANAL FISSURE (syn. FISSURE-IN-ANO) 


Definition. — An elongated ulcer in the long axis of the anal canal. 

Location. — The site of election for an anal 
fissure is the mid-line posteriorly. The next 
most frequent situation is the mid-line anteriorly. 

The relative distribution of fissure in these two 
sites is ► 



Males Females 

iEtiology. — The cause of anal fissure, and particu- 
J *rly the reason why the midline posteriorly is so fre- 
ucntly affected, is not completely understood. A probable explanation is as follows : 
Pie posterior wall of the rectum curves forwards from the hollow of the sacrum to 
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join the anal canal, which then turns sharply backwards. Durin 
defalcation the pressure of a hard faecal mass is mainly on tl 
posterior ano-rectal angle (fig. 1273) in which event the ovt 
lying epithelium is greatly stretched, and, being relative! 
unsupported by muscle, is placed in a vulnerable position wlu 
a scybalous mass is being expelled. Possibly some cases a. 
due to tearing down of an anal valve of Ball. As show 
by the above percentages, an anterior anal fissure is much mo 
common in women, particularly in those who have borne childre 
This can be explained by the lack of support of the anal mucoi . 
membrane by a damaged pelvic floor. 

One cause of anal fissure is certain — an incorrectly performed 
operation for haemorrhoids in which too much skin is removed 
This results in anal stenosis and tearing of the stricture when a 
hard motion is passed. 

Pathology. — An anal fissure is either acute or chronic, 
and is situated either at a low or a high level. A high-level 
lesion is placed entirely within the anal canal, and extends through the dentate 
line. The vast majority of anal fissures are of the low-level variety. 

Acute anal fissure is a deep tear through the skin of the anal margin extend- 
ing into the anal canal. There is little inflammatory induration or oedema 
of its edges. 

Chronic anal fissure is characterised by inflamed indurated margins, and 
a base consisting of either scar tissue or the lower border of the internal 
sphincter muscle. The ulcer is canoe-shaped, and at the inferior extremity 
frequently there is a tag of skin, usually oedematous. This tag is known pic- 
turesquely as a sentinel pile — ‘ sentinel ’ because it guards the fissure. 
There is always spasm of the involuntary musculature of the internal sphinc- 
ter. In long-standing cases this muscle becomes organically contracted by 
infiltration of fibrous tissue. Infection is common and may be severe, ending 
in abscess formation. A cutaneous fistula may follow. 

Clinical Features. — The condition is more common in women, and 
generally occurs during the meridian of life. It is uncommon in the aged, 
because of muscular atony ; on the other hand anal fissure is not rare in 
children, is sometimes encountered during infancy, and may cause acquired 
mega-colon (p. 893). 

Pain is the symptom — sharp agonising pain starting during defaecation, often 
overwhelming in intensity and lasting an hour or more. As a rule it ceases 
suddenly, and the sufferer is comfortable until the next action of the bowel. 
Periods of remission occur for days or weeks. The patient tends to become 
constipated rather than go through the agony of defaecation. 

Stools are frequently streaked with blood. 

Discharge. — A slight discharge of serum accompanies fully established 
cases. A purulent discharge follows if a subcutaneous abscess bursts into 
the anal canal or externally. 

On Examination. — Frequently, in cases of some standing, a sentinel 
skin tag can be seen. This, together with a typical history and a tightly 
closed, puckered anus (fig. 1274), is almost pathognomonic of the condition. 
By gently parting the margins of the anus, the lower end of the fissure can 
sometimes be displayed. 
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Fig. 1273. — 
Probable mech- 
anism of tearing 
of the anal mucosa 
in the case of a 
posterior fissure. 
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Because of the intense pain it causes, digital 
. anim ation of the anal canal should not be 
tempted at this stage unless (a) the fissure 
innot be seen (high-level fissure) or ( b ) it 
-ems imperative to exclude some intrarectal 
indition. In these circumstances the local 
pplicadon of a surface anaesthetic such as 5 per 
. ent. xylocaine on a pledget of cotton-wool, 

:eft in place for about five minutes, will 
enable the necessary examination to be 
made. In early cases the edges of the 
fissure are impalpable; in fully established 
cases a characteristic crater which feels like 
a vertical buttonhole can be palpated. Oh 
account of the intolerable pain it produces, proctoscopy should not be attempted. 
Differential Diagnosis : 

Carcinoma of the anus in its very early stages sometimes simulates a 
fissure. If real doubt exists, the lesion must be excised under general 
anaesthesia and submitted to histological examination. 

Multiple fissures in the peri-anal skin are seen as a complication of pruritus ani 
(p. 996) and procto-colitis (p. 1001). 

Anal chancre is becoming more common and presents as a moist, painless in- 
durated ulcer of recent origin (fig. 1275). The serous discharge contains spiro- 
chaites. A glass pipette is used to aspirate a few drops which are placed on a slide for 

examination by dark-ground illumination. Lubricating 
gel from the finger-stall may prevent adequate aspiration of 
serum from a chancre. 

Tuberculous ulcer (p. 38) has an undermined edge. 
Proctalgia Fugax (p. 988) causes severe episodic pain. 

Treatment: 

The pain of an anal fissure is so great that usually 
the patient demands relief, and consequently many 
patients with an acute fissure present early. The 
object of all treatment for this condition is to obtain 
complete relaxation of the internal sphincter. Provided the complications are 
dealt with, the fissure will slowly heal as soon as all spasm has disappeared. 

Conservative Treatment: 

In cases where the fissure is acute and superficial and where the inflam- 
mation is minimal , simple conservative measures will usually give relief. 
Xylocaine 5 per cent, in a water-soluble lubricant is introduced with a fine 
nozzle into the anal canal. After waiting a 
lew minutes for the surface anaesthetic to act, 
relaxation may be sufficient to permit the 
passage of a well-lubricated finger into the 
canal. Following this a small anal dilator 
(fig. 1276) may be passed and, if the anaes- 
thesia is adequate, it may be possible to 



Fig. 1276. — St. Mark’s Hospital 
anal dilator. 



Fig. 1275. — Anal chancre. 



Fig. 1274. — Sentinel pile as- 
sociated with fissure. Puckering 
of the anus is also shown. 
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introduce the largest dilator. Anal dilators are commonly made in thr< 
sizes and it may not be possible to use the largest dilator until several days ha * 
passed. The patient is supplied with xylocaine lubricant and instructed » 
pass a dilator twice a day for a month, by which time the fissure is usual ,• 
healed. Laxatives are prescribed to ensure that the motions are soft. 

Operative Measures 

The simplest and possibly the best procedure is wide dilatation of the sphincu . . 
Under general anaesthesia the index and middle finger of each hand are inserted simul- 
taneously into the anus and pulled apart to give maximal dilatation. The patient can 
go home the same day but should be warned that there may be some faecal incontinence 
lasting possibly for a week or ten days. 

Should these measures prove ineffective, or if the fissure is chronic with fibrosis* a 
skin tag, or a mucous polypus, then operative measures are advisable. General anaes- 
thesia is best, though some surgeons use a local anaesthetic in the form of xylocaine or 
proctocaine introduced into the ischio-rectal fossa on each side, in order to anaethetise 
the nerves passing towards the rectum. With the patient in the lithotomy position a 
well greased Sims’ speculum is introduced. This will permit a very good view of the 
fissure which becomes stretched to show the fibres of the internal sphincter running 
transversely in its floor. The essential part of the operation is to divide all of these 
transverse fibres so that the floor of the fissure is completely smooth. If a sentinel 
pile is present, this is excised, removing a triangular piece of skin with the apex at the 
anus and the base outwards. The ends of the divided muscle retract and a smooth 
wound is left. The after-treatment consists of attention to bowels, a daily bath, and 
the passage of an anal dilator until the wounds have healed, which usually takes about 
three weeks. Despite the presence of the wound there is little or no pain and the final 
results are excellent. 


HYPERTROPHIED ANAL PAPILLA 

Anal papillae occur at the dentate line, and are remnants of the ectodermal membrane 
that separated the hind-gut from the proctodaeum. As these papillae are present in 
fully 60 per cent, of patients examined proctologically, they should be regarded as 
normal structures. Anal papillae can become elongated, as they frequently do in the 
presence of an anal fissure. Occasionally an elongated anal papilla may be the cause 
of pruritus. An elongated anal papilla associated with pain and/or bleeding at 
defaecation, is sometimes encountered in infancy. At any time of life, haemorrhage 
into a hypertrophied anal papilla can cause sudden rectal pain. Prompt examination 
sometimes reveals blood-clot being extruded from a ruptured papilla. 

A prolapsed papilla may become nipped by contraction of the sphincter mechanism 
after defaecation. It is possible that repeated traction on the pedicle of an anal papilla 
results in an anal fissure. 

Treatment. — Using a slotted proctoscope, elongated papillae without haemor- 
rhoids should be crushed and excised after injecting the base with local anaesthetic. 
When elongated papillae complicate internal haemorrhoids, this is an indication for 
operative treatment of the haemorrhoids, as well as excision of the elongated papillae. 


PROCTALGIA FUGAX 

This disease is characterised by attacks of severe pain arising in the rectum, recurring 
at irregular intervals and apparently unrelated to organic disease. The pain is de- 
scribed as cramp-like, often occurs when the patient is in bed at night, lasts only a few 
minutes, and disappears spontaneously. It may follow straining at stool, sudden 
explosive bowel action or ejaculation. It seems to occur more commonly in patients 
suffering from anxiety or undue stress. The pain may be unbearable — it is possibly 
due to segmental cramp in the pubo-coccygeus muscle. It is unpleasant, incurable, 
but fortunately harmless and gradually subsides. 

Jam $ Marion Sims, 1813-1883. Gynecologist, NexoYork City, U.S.A . 
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HEMORRHOIDS" (syn. PILES*) 

Haemorrhoids are varicose veins occurring in the ano-rectum, and originat- 
ig in the plexuses formed by radicles of the superior, middle, and inferior 
.ctal veins. 

Such haemorrhoids may be external or internal— external or internal to 
ie anal orifice. The external variety arc covered by skin, while the internal 
ariety are clothed by mucous membrane. When the two varieties are 
ssociated, they are known as intero-external haemorrhoids. 


Haemorrhoids may be ‘ symptomatic * of some other condition, and this important 
• act must be remembered when they are found. Symptomatic haemorrhoids may 
appear (a) in carcinoma of rectum. This, by compressing or causing thrombosis 
of the superior rectal vein, gives rise to haemorrhoids (fig. 1277) sufficiently often 
to warrant examination of the rectum and the recto 


sigmoid junction for a neoplasm in every case of hemor- 
rhoids. (< b ) During pregnancy . Pregnancy piles are due 
to compression of the superior rectal veins by the pregnant 
uterus and the effect of progesterone on the smooth 
muscle in the walls of the veins, (c) From straining on 
micturition consequent upon a stricture of the urethra. 
:j) In venous hypertension. Contrary to the usual belief, 
in one hundred and twenty-eight consecutive cases of 
portal hypertension, McPherson did not encounter a 
single example of haemorrhoids that could be attributed to 
portal cirrhosis, although bleeding oesophageal varices 
often complicate portal hypertension (p. 808). 

The great majority of haemorrhoids are not 
symptomatic, and the description that follows 
concerns haemorrhoids that are not a manifestation 
of some underlying cause. 

Internal haemorrhoids, which include intero- 
external haemorrhoids, are exceedingly common. 
Essentially the condition is a varicosity of the 



Fig. 1277. — Carcinoma of 
the rectum associated with 


internal rectal plexus, but because of the 
communication between the internal and external 


haemorrhoids. A not in- 
frequent diagnostic pitfall. 


rectal plexuses, if the former becomes varicose, the latter is liable to 


become involved also. 


/Etiology : Hereditary. — The condition is so frequently seen in members of the 
same family that there must be a predisposing factor, such as a congenital weakness of 
the vein walls or an abnormally large arterial supply to the rectal plexus. 

Varicose veins of the legs and haemorrhoids often occur concurrently. 

Morphological. — In quadrupeds, gravity aids, or at any rate does not retard, return 
of venous blood from the rectum. Consequently venous valves are not required. In 
man, the weight of the column of blood unassisted by valves produces a high venous 
pressure in the lower rectum, unparalleled in the body. Except in a few fat, old 
<iogs, haemorrhoids are exceedingly rare in animals. . 

Anatomical. — (1) The collecting radicles of the superior rectal vein be 
unsupported in the very loose submucous connective tissue of the rectum. (2) These 
veins pass through muscular tissue and are liable to be constricted by its contraction 

1 * The common people call them piles, the aristocracy call them haemorrhoids, the French 
' 'll them figs — what does it matter so long as you can cure them ? John Ardernc, 1370. 

2 Greek — haima — blood, rhoos — flowing. 8 Latin — pua — a ball. 

hn Ardeme, 1307-1390. Practised surgery in Newark , and later in London . . 

rchsbald Ian Stewart McPherson , Contemporary ♦ Surgeon, Royal Infirmary , Edinburgh. 
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during defecation. ( 3 ) The superior rectal veins, being tributaries of the port 
vein, have no valves. 

Exciting Causes . — Straining accompanying constipation or that induced by ove 
purgation is considered to be a potent cause of haemorrhoids. Less often the dia 
rhoea of enteritis, colitis, or the dysenteries aggravates latent haemorrhoids. 


Pathology. — Internal haemorrhoids in association with the terminal div- 
sions of the superior rectal artery are arranged in three groups at 3, 7, aii : 
1 1 o’clock with the patient in the lithotomy position (fig. 1278). In between 

these three principal haemorrhoids there may be 
smaller, subsidiary haemorrhoids. Each principal 
haemorrhoid can be divided into three parts : 

The pedicle is situated in the rectum just above 
the ano-rectal ring. As seen through a proctoscope, 
it is covered with pale pink mucosa through which 
large tributaries of the superior rectal vein can be 
seen. Occasionally a pulsating artery can be felt 
in this situation. 

The internal hcemorrhoid, which commences at the 
ano-rectal ring and ends at the dentate line. It is 
bright red or purple, and covered by mucous mem- 
brane. 

An external associated hcemorrhoid lies between the dentate line and the 
anal margin. It is covered by skin, through which blue veins can be seen, 
unless fibrosis has occurred. This associated haemorrhoid is present only in 
well-established cases. 



Fig. 1278. — Typical 
third -degree haemorrhoids. 
Note their 3, 7, and it 
o'clock positions. ( E . T. C. 
Milligan , F.R.C.S., London.) 


Entering the pedicle of each internal haemorrhoid is a terminal branch of the 
superior rectal artery. Very occasionally there is a haemangiomatous condition 
of this artery — an ‘ arterial pile \ 


Clinical Features. — Bleeding , as the name haemorrhoid implies, is the 
principal and earliest symptom. At first the bleeding is slight ; it is bright 
red and occurs during defaecation (a ‘ splash in the pan ’), and it may con- 
tinue thus for months or years. Haemorrhoids that prolapse sufficiently 
to be nipped by the anal sphincter for a moment at stool are called first-degree 
hcemorrhoids. Their only symptom is bleeding, which is the result of the 
distension and subsequent rupture of the veins by sphincteric compression. 

Prolapse is a much later symptom. In the beginning the protrusion is 
slight and occurs only at stool, and reduction is spontaneous. As time goes 
on the haemorrhoids do not reduce themselves, but have to be replaced digitally 
by the patient. Haemorrhoids that prolapse on defaecation but need to be 
replaced manually and then stay reduced are called second-degree hcemorrhoids. 
Still later, prolapse occurs during the day, apart from defaecation, when the 
patient is tired or exerts himself. Haemorrhoids that are permanently pro- 
lapsed are called third-degree hcemorrhoids. By now, the haemorrhoids have 
become a source of great discomfort and cause a feeling of heaviness n 
the rectum. 


t 
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Discharge.— A mucoid discharge is a frequent accompaniment of pro- 
lapsed haemorrhoids. It is composed of mucus from the engorged 
nucous membrane, sometimes augmented by leakage of ingested liquid 
paraffin. Pruritus will almost certainly follow this discharge. 

Pain is absent unless complications supervene. 

On inspection there may be no evidence of internal haemorrhoids. In 
more advanced cases redundant folds or tags of skin can be seen in the 
position of one or more of the three primary 
haemorrhoids. When the patient strains, in- 
ternal haemorrhoids may come into view tran- 
siendy, or if they are of the third degree they 
prolapse and remain prolapsed. 

Palpation.— Internal haemorrhoids can sel- 
dom be felt unless they are thrombosed. 

Possibly very large internal haemorrhoids are 
palpable, but who can say if some thrombosis 
has not occurred in these apparent exceptions 

to the rule ? Fig. 1279. — Internal 

Proctoscopy. — A proctoscope is passed to haemorrhoids seen through a 

its fullest extent and the obturator is removed. proctoscopc * 



The instrument is then slowly withdrawn. Just below the ano-rectal ring 
internal haemorrhoids, if present, will bulge into the lumen of the procto- 



scope (fig. 1279). 

Complications : 

Profuse haemorrhage is not rare. Most often 
it occurs in the early stages of the second degree. 
The bleeding occurs mainly externally, but it may 
continue internally after the bleeding haemorrhoid 
has retracted or has been returned. In these cir- 


Fig. 1280.— Strangulated internal cumstanccs the rectum is found to contain blood, 
haemorrhoids. Strangulation.— One or more of the internal 

haemorrhoids prolapse and become gripped by the 
external sphincter. Further congestion follows because the venous return is impeded. 

Second-degree haemorrhoids are most often complicated in- 

this way. Strangulation (fig. 1280) is accompanied by con- 
siderable pain, and is often spoken of by the patient as an 
‘ acute attack of piles ’. 1 Unless the internal haemorrhoids can 
he reduced within an hour or two, strangulation is followed 
by thrombosis. 

Thrombosis. — The affected ha:morrhoid or haemorrhoids 
become dark purple or black (fig. 1281) and feel solid. Con- 
siderable oedema of the anal margin accompanies thrombosis. 

Once thrombosis has occurred the pain of strangulation largely 
passes off, but tenderness persists. 

Ulceration. — Superficial ulceration of the exposed mucous 
membrane often accompanies strangulation with thrombosis. 

Gangrene occurs when strangulation is sufficiently tight • :Jemalhsemor- 
to constrict the arterial supply of the hsmorrhoid. The ® h ojds with thrombosis, 
resulting sloughing is usually superficial and localised. Occa- G Buckler , f.r.c.s., 
sionally a whole haemorrhoid sloughs off, leaving an ulcer Rnuoi.) 

1 An ‘ acute attack of piles’ also embraces a thrombotic pile (p. 995) and an inflamed 
anal skin tag. 
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which heals gradually. Very occasionally massive gangrene extends to the mucou 
membrane within the anal canal and rectum. 

Fibrosis. — After thrombosis, internal haemorrhoids sometimes become converte- 
into fibrous tissue. The fibrosed haemorrhoid is at first sessile, but by repea te< 
traction during prolapse at defalcation, it becomes pedunculated and constitutes 
fibrous polypus that is readily distinguished by its white colour from an adenom; 
which is bright red. Fibrosis following transient strangulation commonly occurs v. 
the subcutaneous part of a primary haemorrhoid. Fibrosis in an external haemorrhoii 
favours prolapse of an associated internal haemorrhoid. 

Suppuration is uncommon. It occurs as a result of infection of a thromboses 
haemorrhoid. Throbbing pain is followed by perianal swelling, and a perianal or 
submucous abscess results. 

Pylephlebitis ( syn . Portal Pyaemia). — Theoretically, infected haemorrhoids should 
be a potent cause of portal pyaemia and liver abscesses (p. 797). Although case* 
do occur from time to time, this complication is surprisingly infrequent. 


TREATMENT OF INTERNAL HEMORRHOIDS 


Palliative treatment is recommended when the haemorrhoids are a 
symptom of some other condition or disease except, of course, when a carcin- 
oma is present. The bowels are regulated by Isogel, and if necessary a small 
dose of Senokot at night. Lubafax or a cream of equal parts of zinc oxide 
and castor oil, inserted into the rectum from a collapsible tube fitted with a 
nozzle, at night and before defalcation, is of service. 

In cases of inflamed and permanently prolapsed haemorrhoids 
with a patulous anus, repeated dressings of glycerine acid tannic B.P. are 
more useful than the legion of remedies usually recommended (Eisen ham- 
mer). Surgery offers the only hope of permanent cure. 

Active Treatment. — This consists of injection or formal operation, 
each with specific indications. Treatment should not be withheld because 
the patient is elderly or infirm. 

Injection Treatment. — Indications . — This is ideal for first-degree internal 
haemorrhoids which bleed. Early second degree haemorrhoids are often 



cured by this method but a proportion relapse. 

Technique. — The patient should have an empty rectum, 
but no special preparation is necessary. A proctoscope is 
introduced, and the haemorrhoids are displayed. The procto- 
scope is introduced farther in until the haemorrhoid has almost 
disappeared from the lumen and only its upper end is visible. 
The injection is made at this point above the main mass of 
each haemorrhoid (fig. 1282) into the submucosa at or just 
above the ano-rectal 


FIG. 1282. — Correct 
site for injecting a sy .^^ 
haemorrhoid. (After w.B with the bevel of the 
Gabriel , f.r.c.s., London.) needle directed to- 

wards the rectal wall, 
from 3 to 5 ml. of 5 per cent, phenol in almond 
oil is injected. 

The injection should produce elevation and 
pallor of the mucosa. The solution spreads 
in the submucosa upwards to the pedicle, and 



downwards to the internal haemorrhoid and to 
secondary haemorrhoids if present, but it is 


prevented by the inter-muscular septum from Fig. 1283. — Gabriel’s syringe for inject- 
reaching the external haemorrhoid. There is ing haemorrhoids. 


Stephen Eisenhamtner, Contemporary. Proctologist , Johannesburg, South Africa. 

In 1871 , Mitchell of Clinton , Illinois, first used carbolic aetd for injecting Haemorrhoids. Itinerant irregular prac- 
titioners exploited the method. 

William Baihall Gabriel , Contemporary. Consulting Surgeon , St. Mark's and Royal Northern Hospitals, London. 
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shght, transient bleedmg from the point of puncture. The injection is painless, 
nd there is no special after-treatment. If there is only one hwnorrhoid present, it 
,ay be cured by one injection ; if all three haemorrhoids are equally enlareed 
»ch is injected at the same session. Often three sessions at six-weekly intervals 
re required. Care should be taken not to re-inject submucosa already sclerosed 
rherwise sloughing may occur. 


Operation. — Indications . — The following cases are unsuitable for injec- 
icm treatment, (i) Third-degree haemorrhoids; (2) failure of conservative 
; reatment of second-degree haemorrhoids; (3) fibrosed haemorrhoids; (4) 
,ntero-external haemorrhoids when the external haemorrhoid is well defined; 
5) when arterial pulsation can be felt in the pedicle. These are indications 
lor haemorrhoidectomy. 


TREATMENT OF COMPLICATIONS 

In cases of strangulation, thrombosis, and gangrene, it was formerly 
believed that surgery would cause pylephlebitis. If an adequate antibiotic 
cover is given from the start, this is not found fb be so. Bed rest with frequent 
hot sitz baths, warm saline compresses with firm pressure usually cause the 
pile mass to shrink considerably in three or four days when ligature and 
excision of the piles can be carried out. Some surgeons consider that the 
operation at this stage increases the risk of post-operative stenosis and delay 
surgery for a month or so. They then review the situation and only carry 
out haemorrhoidectomy if necessary. 

In cases where the patient has been admitted because of severe 
haemorrhage the cause usually lies in a bleeding diathesis or the use of anti- 
coagulants (p. 131). If such are excluded, a local compress containing ad- 
renaline solution, with an injection of morphine and blood transfusion if 
necessary, will usually control the haemorrhage. After blood replacement 
is adequate, ligation and excision of the piles may be required. 


HAEMORRHOIDECTOMY 

Forty-eight hours’ pre-operative treatment is necessary. An aperient, a little 
more than the patient usually takes, or, if none is habitually taken, £ drachm (2 ml.) 
of cascara evacuant, is given on the evening forty-eight hours prior to the operation. 
On the following morning a small dose of effervescent saline is given before breakfast. 
On the evening before the operation a soap-and-water enema is administered, and the 
anal region is shaved. On the morning of the operation the rectum is washed out 
with water by means of a funnel and. tube attached to a catheter. 

Ligation and Excision. — With the patient in the lithotomy position the sphincter 
is widely stretched, a manoeuvre which greatly reduces post-operative pain The 
internal haemorrhoids are then prolapsed by traction on the skin tags, or on the skin 
of the anal margin. Each haemorrhoid is dealt with as follows : It is picked up with 
dissecting forceps and traction is exerted. Traction displays a longitudinal fold (the 
pedicle) above the haemorrhoid. Each pedicle is grasped in a fine-pointed haemostat, 
as also is each external haemorrhoid or skin tag connected with each internal haemor- 
rhoid. These pairs of haemostats, when held out by the assistants, form a triangle. 
The operator takes the left lateral pair of haemostats in the palm of his hand and 
places the extended forefinger in the anal canal to support the internal haemorrhoid, 
la this way traction is applied to the skin of the anal margin. With scissors, a V- 
■ haped cut is made (fig. 1284 (A)), each limb of which is placed on either side of the 
skin-holding haemostat. This cut traverses the skin and the corrugator cutis am. 
hxerting further traction a little blunt dissection exposes the lower border of the m- 
T *-Tnal sphincter. A transfixion ligature of No. 3 chromic catgut is applied to the 


s.p.s.— 63 



994 


A SHORT PRACTICE OF SURGERY 



Fig. 1284. — Ligation and excision of haemorrhoids : (A) The skin cut to the left latera 
haemorrhoid ; (B) Transfixion of the pedicle ; (C) Ligation. 


pedicle at this level (fig. 1284 (B)). Each haemorrhoid having been dealt with in this 
manner (fig. 1284 (C))* they arc excised i inch (1-25 cm.) distal to the ligature, 
the ends of which are cut about l inch from the knot. The stumps ^ 
of the ligated haemorrhoids are returned to the rectum by tucking A 

a piece of gauze into the anal canal with closed scissors. 

The margins of the skin wounds are trimmed so as not to leave * 

overhanging edges* viz.- OU S 

Bleeding subcutaneous arteries having been secured, the corners JUNCT,0N 

of three pieces of petroleum-jelly gauze are tucked into the anus so as to cover the 
areas denuded of skin. A pad of gauze and wool* and a firmly applied T-bandage 
complete the operation. 

Post-operative Treatment. — Twice daily baths are started from the first day and 
liquid paraffin in the evenings. The dressings float off in the bath ; if not, they can 
be removed. An enema is rarely necessary as the bowels usually start on the fourth 
or fifth day. The baths and dry dressings (a sterile sanitary towel is best for this 
purpose) held in position by a T-bandage keep the area clean. On the seventh day 
a finger is passed into the rectum to assess the degree of spasm. If there is risk of 
stricture formation* a St. Mark’s Hospital dilator (fig. 1276) is passed daily. The 
patient can leave hospital on the tenth to fourteenth day when the risk of secondary 
haemorrhage has passed. In the later stages a dry dressing is employed during the 
day and a zinc and castor oil dressing at night. The paraffin should be stopped after 
the tenth day and the patient encouraged to pass solid motions in order to dilate the 
anal canal. The wounds heal in three to six weeks. 

Post-operative complications may be early or late. 

Early. Pain may demand repeated pethidine. Xylocaine jelly introduced through 
a fine nozzle into the rectum* as necessary* is of considerable value. 

Retention of urine is not unusual after hsemorrhoidectomy in male patients* 
and frequently it is precipitated by the presence of a rectal tube* or pack* or both. 
Before resorting to catheterisation* the patient should be assisted to a hot bath into 
which he may be able to void urine. If this does not succeed* it is wise to give carbachol 
1 ml. (0*25 mg.) by intramuscular injection. 

Reactionary haemorrhage is much more common than secondary haemorrhage. 
The haemorrhage may be mainly or entirely concealed* but will become evident on 
examining the rectum. 

Treatment. — A suitable dose of morphine is given intravenously. If the bleeding 
persists, the patient must be taken to the operating theatre and the bleeding-poii - 


1 If it looks like a clover, the trouble is over. 
If it looks like a dahlia* it’s surely a failure. 
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•cured by diathermy or under-running with a ligature on a needle. Should a 
.•finite bleeding-point not be found, suspected areas are under-run in this way. 

Late. Secondary haemorrhage is uncommon ; when it occurs, it does so about 
ie seventh or eighth day after operation. It is usually controlled by morphia but 
the haemorrhage is severe, an anesthetic should be given and a catgut stitch inserted 

> occlude the bleeding vessel. 

Anal stricture. — This must be prevented at all costs. A rectal examination at 
;ie tenth day will indicate if stricturing is to be expected. It may then be necessary 

> give a general anaesthetic and dilate the anus to take four fingers. After that daily 
isc of the dilator should give a satisfactory result. 

Anal fissure (p. 985) and submucous abscess (p. 1005) may also occur. 


EXTERNAL HAEMORRHOIDS 

Unlike internal haemorrhoids, external haemorrhoids comprise a conglom- 
erate group of distinct clinical entities. 

1. Acute external plexus haematoma is; commonly termed a ‘thrombotic 
pile.’ It is a small haematoma occurring in? the perianal subcutaneous con- 
nective tissue, usually superficial to the cortugator cutis ani muscle. The 
condition is due to the bursting of an anal venule consequent upon straining 
at stool, coughing, or lifting a heavy weight. 

The condition appears suddenly and is very painful, and on examination 
a tense, tender swelling which resembles a semi-ripe blackcurrant is seen 
(fig. 1285). The haematoma is usually situated in a lateral region of the 
anal margin. Untreated it may resolve, suppurate, fibrose, and give rise to a 
cutaneous tag or burst and extrude the clot or continue bleeding. 

In the majority of cases resolution or fibrosis occurs. Indeed, this condition 
has been called ‘ a five-day, painful, self-curing lesion ’ (Milligan). 

Provided it is seen within thirty-six 
hours of the onset, a perianal haema- 
toma is best treated as an emergency. 

Under local anaesthesia the haemor- 
rhoid is bisected and the two halves are 
excised together with i inch (1 -25 cm.) 
of adjacent skin. This leaves a pear- 
shaped wound which is allowed to 
granulate. The relief of pain is im- 
mediate and a permanent cure is certain. 

On the rare occasions in which a perianal 
haematoma is situated anteriorly or pos- 
teriorly, it should be treated conservatively 
because of the liability of a skin wound in 
these regions to become an anal fissure. 

2. Associated with internal haemorrhoids = intero-external haemor- 
rhoids. These have been discussed (p. 989). 

3. Dilatation of the veins of the anal verge becomes evident only 
if the patient strains, when a bluish cushion-like ring appears. 



Fig. 1285. — ‘ Thrombotic ’ pile. 


This 


f-dward Thomas Campbell Milligan, Contemporary. Honorary Consulting Surgeon, St. Mark't Hospital, London. 
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variety of external haemorrhoid is almost a perquisite of those who lea i 
a sedentary life. The only treatment required is an adjustment in habi * 
of the patient. 

4 . A ‘ sentinel ’ pile is associated with an an i 
fissure, and has been discussed on p. 986. 

SOME CONDITIONS THAT SIMULATE EXTERNAL 
HEMORRHOIDS 

Anal warts are usually multiple and present the same 
characteristics as warts elsewhere. Occasionally they 
accompany gonococcal proctitis. Simple warts respond 
well to treatment by applications at weekly intervals of 25 
per cent, podophyllin in liquid paraffin. After three or 
four applications, any residual warts should be excised. 

Condylomas (fig. 1286) have a smoother surface and 
are more pedunculated than the foregoing. Also they are 
usually moist, with a glairy discharge. 

Fig. 1286,-Condylomata Hypertrophic tuberculide of the anus is rare. These 

are multiple yellowish-brown papillomatous excrescences. 
The diagnosis is seldom established until microscopic examination has been under- 
taken. 

PRURITUS ANI 

This is intractable itching around the anus. Usually the skin is white and 
hyperkeratotic and may become cracked and moist. The causes are numerous 
and varied : 

1. Lack of cleanliness, excessive sweating, and wearing rough or woollen under- 
clothing are common causes. 

2. An anal or perianal discharge which renders the anus moist. The 
causative lesions include an anal fissure, fistula-in-ano, prolapsed internal or 
external haemorrhoids, and excessive ingestion of liquid paraffin. 

3. A vaginal discharge, especially due to the trichomonas vaginalis. 

4. Parasitic Causes. — Threadworms ( Enterobius vermicularis) should be 
excluded, especially in young subjects. 1 Scabies and pediculosis pubis may 
infest the anal region. When the anal skin shows some form of dermatitis 
which has a well-defined border, mycotic diseases of the skin due to yeasts 
and fungi should be suspected. Microscopic and cultural examinations of 
muco-pus taken from the region are necessary to establish the diagnosis. 

5. Allergy is sometimes the cause, in which case there is likely to be a 
history of other allergic manifestations, such as urticaria, asthma, or hay-fever. 
Antibiotic therapy may be the precipitating factor. 

6. A Raised pH of the Faces . — It would appear that the incidence of peri- 
anal dermatitis varies with the pH of the fasces ; the more acid the stool and 
the perianal skin, the less frequent is the occurrence of perianal dermatitis. 

7. A Psychoneurosis. — It is alleged that in a few instances neurotic individuals 
become so immersed in their complaint that a pain-pleasure complex develops, the 



1 Children suffering from thread worms should wear gloves at night, lest they scratch tin 
perianal region and are reinfested with ova by nail biting — ‘ Parasites lost. Parasites regained 
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leasure being the scratching. Possibly this is true, but such a syndrome should not 
e assumed without firm grounds for coming to this conclusion. 

Treatment. — The cause is treated. Other methods include : 

Hygienic Measures . — Wet cotton-wool should be substituted for toilet paper. Soap 
• avoided, and replaced by a detergent. These measures alone, combined with 
/earing cotton cellular underwear and applications of 
alamine lotion, are all that is necessary to cure some cases. 

The following measures are directed mainly to those 
requent instances where no obvious reason for the itching 
an be demonstrated. The best sedative appears to be the 
alkaloid reserpine, 0 25 mg. daily. This has a tranquillising 
•ffect on many anxious patients, but is without direct effect 
,>n the pruritus itself. 

Hydrocortisone . — In cases with dermatitis, and only in cases 
with dermatitis , prednisolone, applied topically in a cream 
of 1 per cent, is often beneficial ; sometimes after dis- 
continuation of the therapy the pruritus is liable to return, 
in which event 5 per cent. Xylocaine ointment can be sub- Fig. 1287.— Strapping 
stituted for a time. the buttocks apart. 

Strapping the buttocks apart (fig. 1287) is a most u$eful pro- 
cedure, especially when the pruritus is acute, and in chronic cases when the opposing 
surfaces are moist. The strapping is worn so longas the patient finds it beneficial. 

Operative Treatment. — This may be necessary for a concomitant 
lesion of the ano-rectum which is thought to initiate or contribute to 
the pruritus. When other measures fail to bring permanent relief the 
advisability of performing an operation to endeavour to rid the patient of 
the pruritus should be considered. The operation about to be described is 
not recommended in the presence of moist dermatitis. 

The clover-leaf operation consists of removal of a large piece of 

pruritic skin from each quadrant of the perianus, viz. > 

Pre-operatively a daily enema is given, and sulphasuxidine is admin- 
istered orally for five days. Shaving is undertaken after the patient has 
been anaesthetised. Turell has found this operation curative in one 
hundred and ten instances of otherwise refractory pruritus ani not associated with 
cutaneous changes . Hughes covers the denuded areas with a skin graft, in the same 
manner as he recommends for fistula-in-ano. 




PROLAPSE OF THE RECTUM 


Partial 

Complete 


Partial Prolapse. — The mucous membrane and submucosa of the 
rectum protrude outside the anus for not more than between $ and i£ inches 
(1-25 and 3-75 cm.). When the prolapsed mucosa is palpated between the 
finger and thumb, it is evident that it is composed of no more than a double 
layer of mucous membrane (cf. complete prolapse). The condition occurs 
most often at the extremes of life — in children between one and three years of 


age, and in elderly people. 

In Infants . — The direct downward course of the rectum, due to the as yet 


Fig. 1288. — The absence of the normal sacral 
curve predisposes to rectal prolapse in an infant 
(cf. fig. 1273). 

undeveloped sacral curve (fig. 1288) predisposes to this condition, 
presence of a rectal adenomatous polyp must be excluded. 

' °bert Turell , Contemporary. Professor of Clinical Surgery, Albert Einstein College of Medicine , 
dwarTswart Reginafd Hughes? Contemporary. Surgeon, Royal Melbourne Hospital , Australia. 
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In children , partial prolapse often commences after an attack of diarrhce; 
as a result of severe whooping cough, or from loss of weight and consequer. 
diminution in the amount of fat in the ischio-rectal fossae. 

In adults the condition is usually associated with third-degree haemorrhoid? 
In the female a tom perineum predisposes to prolapse, and in the mal 
straining from urethral obstruction. In old age, both partial and complet 
prolapse are due to atony of the sphincter mechanism. 

Partial prolapse may follow an operation for fistula-in-ano where a larg. 
portion of muscle has been divided. Here the prolapse is usually localised 
to the damaged quadrant and is seldom progressive. 

Prolapsed mucous membrane is pink (fig. 1290); prolapsed internal 
haemorrhoids are plum coloured, and more pedunculated. 

Treatment : 

In Infants and Young Children : (1) Digital Reposition . — The mother 
must be taught to replace the protrusion. The distal two-thirds of the index 
finger is wrapped in Kleenex tissue. The finger is inserted into the protrusion, 
and the mass is eased into place. Gently the finger is withdrawn, leaving the 
Kleenex tissue to disintegrate. In cases of malnutrition, dietetic adjustments 
are necessary. 

2. Submucous Injections . — If digital reposition fails after six weeks’ trial, 
injections of 5 per cent, phenol in almond oil are carried out under general 
anaesthesia. 

Technique. — The submucosa at the apex of the prolapse is injected circularly, 
so as to form a raised ring, up to xo ml. of the solution being injected. A similar 
injection is made at the base of the prolapse. Alternatively, if the prolapse cannot 
be brought down, the injections are given through a proctoscope. 

As a result of the aseptic inflammation following these injections, the 
mucous membrane becomes tethered to the muscle coat. 

3. Thiersch's Operation . — When the prolapse persists in spite of these 
measures, Thiersch’s operation (p. 999) is almost certain to succeed. In 
infants, insertion of the little finger into the anus before the wire is tied is 
recommended. 

In Adults : (1) Submucous injections of phenol in almond oil occasionally 
are successful in cases of early partial prolapse. 

(2) Excision of the Prolapsed Mucosa . — When the prolapse is unilateral the 
redundant mucosa can be excised after inserting and tying Goodsall’s ligature 

(fig. 1289) which, after the needles have 
been cut off, permits the base of the 
prolapsed mucous membrane to be ligated 
in three portions lying in juxtaposition. 
When necessary, the operation is combined 
with haemorrhoidectomy, and if the pedick 
of one or more of the haemorrhoids is broad, 
Goodsall’s ligature is applied. 

Complete prolapse (syn. procidentia) is less common than the partis' 
variety. The protrusion consists of all layers of the rectal wall. It is mor< 



David Henry Goodsall , 1843-1006. Surgeon, Metropolitan Hospital, London . 
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than i A inches (375 cm.) and commonly as much as 4 to 6 inches (10 to 15 cm.) 
in length. On palpation between the finger and the thumb the prolapse feels 
much thicker than a partial prolapse, and obviously con- 
sists of a double thickness of the entire wall of the rectum. 

Any prolapse over 2 inches (5 cm.) in length contains an- 
teriorly between its layers a pouch of peritoneum, viz. *■ 

on this account a complete prolapse is a sliding hernia 

occurring through the 
pelvic diaphragm. 

When large, the peritoneal pouch con- 
tains small intestine which returns to the 
general peritoneal cavity with a charac- 
teristic gurgle when the prolapse is reduced. 
The prolapsed mucous membrane (fig. 
1290) is often arranged in a series of circular 
folds. Complete prolapse is uncommon in 
children. In adults it can occur at any 
age. Women are six times more often 
affected than men. Many of the patients 
suffering from this condition are obese. 
In women, prolapse of the rectum is com- 
monly associated with prolapse of the uterus. 



Fig. 1290. — Complete rectal prolapse. 
(G. D. Adhia , F.R.C.S., Bombay.) 



Differential Diagnosis. — In the case of a child with abdominal pain, prolapse of 
the rectum must be distinguished from ileo-caecal intussusception protruding 
from the anus. Figs. 1291 and 1292 make the dif- 
ferential diagnosis clear. In recto-sigmoid intus- 
susception in the adult there is a deep groove (2 , . 

inches (5 cm.) or more) between the emerging pro- — 
truding mass and the margin of the anus. u u 




Fig. 1291. — 
Partial 
prolapse of 
the rectum. 


Fig. 1292. — 
Intususscep- 
tion protrud- 
ing from the 
anus. 


Treatment. — The Thiersch operation can be 
recommended in elderly patients, in those suffer- 
ing from injury or disease of the spinal cord, and 
in the feeble-minded, in whom the condition is 

relatively common, as well as in very early life 

(P- 997)- 

The Thiersch Operation.— A short incision is made in the 
midline anteriorly and posteriorly about Jinch (1*25 cm.) from 
the anal verge. Large-bore hollow needles, arc inserted one 
at a time through the posterior wound, in such a way as 
to encircle the anus £ inch from the orifice (fig. 1293 (i))> 
until their points emerge from the anterior wound (fig. 1293 
(2)). A malleable silver wire, gauge 19 or 20, is introduced 
through the points of the needles. The needles are withdrawn. 
The assistant introduces his index finger into the anal canal 
(fig. 1293 (3)), and the surgeon tightens the wire around the 
finger by twisting the ends of the wire. The finger is withdrawn 
and the ends of the wire are clipped short, and bent back. 1 ne 
wounds are then closed. A glycerol suppository or a low- 
pressure enema is given as required post-operatively. Con- 
finement to bed is unnecessary. 



Fig. 1293. — The 
Thiersch operation 
(Dodd’s modifica- 
tion). 


Karl Thiersch , U22-1895. Professor of Surgery , Leipzig. 

Harold Dodd , Contemporary. Consulting Surgeon, Homoeopathic Hospital, u 


.on Jon. 
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By and large, the results of Thiersch's operation are remarkably successful 
but in about 50 per cent, of cases the wire breaks ; it is, however, easily removec 
and the operation can be carried out several times, at intervals, on the same 
patient. Its main disadvantage is that spurious incontinence of faeces caused 
by faecal impaction (p. 952) is wont to occur in all age groups. Constipation 
must, therefore, be guarded against vigilantly. 

Operative Suspension of the Prolapsed Bowel. — Of many opera* 
tions designed to cure complete prolapse of the rectum, the following 
procedures are relatively simple. They are recommended in patients with 
complete prolapse who are otherwise in good health. 

Lahaut’s Operation. — The abdomen is opened through a left lower paramedian 
incision. A circular incision is made around the rectum through the peritoneum 
covering the pelvic floor, the prolapsed rectum is liberated and drawn into the 
peritoneal cavity. A cuff of pelvic peritoneum is attached to the rectum as low as 
possible. The second step of the operation consists of extraperitonealisation of the re- 
dundant portion of the rectum and the distal portion of 
the sigmoid colon. This is accomplished by dissecting 
the medial and lateral leaves of the anterior parietal 
peritoneum from the abdominal wall, ligating and 
dividing the inferior epigastric vessels during the pro- 
cedure. The peritoneal coat now being free from the 
anterior abdominal wall, its cut edges are sutured behind 
the rectum and the sigmoid (fig. 1294). The anterior 
rectus sheath and the skin are then closed in front of the 
redundant bowel. Adhesions soon develop between 
the exteriorised gut, the peritoneum, and the abdominal 
muscles. The long-term results of this operation are 
extremely good. 

Wells’ Operation. — In this operation the rectum is 
fixed firmly to the sacrum by inserting a sheet of 
polyvinyl alcohol sponge between them. The rectum 
is separated from the sacrum in the usual way. The 
sponge is fixed by a series of sutures to the periosteum 
over the midline of the sacrum and is then wrapped 
loosely about the rectum covering all except the anterior 
wall. The free margins of the polyvinyl sponge are 
sutured to the lateral margins of the anterior wall of 
the rectum. The peritoneal floor is resutured so that the sponge lies excluded from 
the peritoneal cavity. Polyvinyl sponge does not give rise to a foreign body reaction 
but it does produce very marked fibrous tissue formation. Many proctologists regard 
this as the method of choice. 



Fig. 1294. — Extraperito- 
nealisation of redundant rec- 
tosigmoid. {After J. Lahauu ) 


ANAL INCONTINENCE 

Congenital. — (a) In cases of imperforate anus, partial or complete lack of the 
sphincter mechanism is the exception rather than the rule ; (6) patulous anus associated 
with mental deficiency. 

Traumatic. — By far the most frequent cause is a complication of a complete 
perineal tear during parturition. Other injuries resulting in a torn anal sphincter arc 
extremely rare. 

Post-operative. — (a) After the ano-rectal ring has been severed during an 
operation for a high fistula-in-ano ; ( b ) following conservative perineal resection of the 
rectum for carcinoma, an operation that cannot be recommended. 

Associated with advanced complete prolapse due to atony of the sphincter. 
Interruption of the reflex arc responsible for sphincter control in diseases of 
the nervous system, notably neuro-syphilis (e.g. tabes dorsalis). 

Jules Lahauu Contemporary . Surgeon-in-Chief, Hdpital du Pont Canal, Jemappes ( Hainaut ), Belgium. 

Charles Alexander Wells , Contemporary. Emeritus Professor of Surgery , University of Liverpool . 
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Carcinoma of the Anus involving the Sphincter. 

Treatment : 

Partial incontinence often can be remedied by the Thiersch operation (p. 999) 
This also is the operation of choice in cases of complete incontinence associated witn 
nental deficiency. 

Partial and often complete incontinence due to parturition is particularly amenable to 
operative treatment. Posterior perineorrhaphy with repair of the tom edges of the 
sphincter often cures the condition. 


PROCTITIS 

Inflammation is sometimes limited to the rectal mucosa ; in others it is 
associated with a similar condition in the colon (procto-colitis). The 
inflammation can be acute or chronic. The symptoms are tenesmus, the 
passage of blood and mucus and, in severe cases, of pus also. Although the 
patient has a frequent intense desire to defalcate, the amount of faeces passed 
at a time is small. Acute proctitis is usually accompanied by malaise and 
pyrexia. On rectal exmination the mucosa feels swollen and is often ex- 
ceedingly tender. Proctoscopy is seldom sufiicient and sigmoidoscopy is the 
more valuable method of examination. Skilled pathological assistance is 
required to establish or exclude the diagnosis of specific infection by bacterio- 
logical examination and culture of the stools, examination of scrapings or 
swabs from ulcers, and serological tests. When early carcinoma cannot be 
excluded, biopsy is necessary. 

Non-specific proctitis is an inflammatory condition affecting the 
mucosa, and to a lesser extent the submucosa, confined to the terminal 
rectum and anal canal. It is the most common variety. 

iEtiology is unknown. The concept that the condition is a mild and limited 
form of ulcerative colitis (although actual ulceration is not present) is the most 
acceptable hypothesis. 

Clinical Features. — The patient is usually middle-aged, and complains of slight 
loss of blood in the motions. Often the complaint is one of diarrhoea, but on closer 
questioning it transpires that usually one relatively normal action of the bowels occurs 
each day, although it is accompanied by some blood. During the day the patient 
attempts to defaecate, with the passage of flatus and a little blood-stained faecal matter; 
it is this that is interpreted as diarrhoea. On rectal examination the mucosa feels 
warm and smooth. Often there is some blood on the examining finger. Procto- 
scopic and sigmoidoscopic examination shows inflamed mucous membrane of the 
rectum, but no ulceration. The inflammation extends for only 5 or 6 inches (12-5 
or 15 cm.) from the anus, the mucosa above this level being quite normal. 

Treatment. — Although, fortunately, the condition is self-limiting, much relief 
may be obtained from the use of Salazopyrin, Acetarsol suppositories or Prednisolone 
retention enemas. Milk should be rigidly excluded from the diet and the motions 
kept soft with Isogel. 

Ulcerative Procto-colitis. — Proctitis is present in a high percentage of cases of 
ulcerative colitis, and the degree of severity of the rectal involvement may influence 
the type of operative procedure (p. 907). 

Proctitis Due to Specific Infections : 

Bacillary Dysentery. — The appearance is that of an acute purulent proctitis with 
multiple s mall shallow ulcers. The examination of a swab taken from the ulcerated 
mucous membrane is more certainly diagnostic than is a microscopical examination 
of the stools. Proctological examination is painful ; agglutination tests may render it 
unnecessary. 
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Amoebic dysentery. — The infection is more liable to be chronic, and exacei 
bations after a long period of freedom from symptoms often occur. Proctoscopy an 
sigmoidoscopy are not painful. The appearance of an amoebic ulcer is described c 
p. 909. Scrapings from the ulcer should be immersed in warm normal saline solutio 
and sent to the laboratory for immediate microscopical examination. 

Amoebic granuloma presents as a soft mass, usually in the recto-sigmoid regior 
This lesion is frequently mistaken for a carcinoma. Sigmoidoscopy shows an uIcct 
ated surface, but the mass is less friable than a carcinoma. A scraping should b 
taken, preferably with a small sharp spoon on a long handle, and the material sent f< 
immediate microscopical examination, as detailed above. If doubt exists, a provoc; 
tive dose of emetine may cause cysts of the amoebae to appear in the stools. A biopsy - 
also required. 

Amoebic granuloma of the rectum is from time to time encountered in a patien; 
who has never visited a country in which the disease in endemic. Persons living m 
old people’s institutions are liable to harbour this deceptive lesion. 

Tuberculous proctitis is nearly always associated with active pulmonary tuber- 
culosis, and is often complicated by a tuberculous fistula-in-ano or tuberculous 
ulceration of the anus. Submucous rectal abscesses burst and leave ulcers with an 
undermined edge (fig. 1295). A hypertrophic type of tuberculous proctitis occurs in 
association with tuberculous peritonitis or tuberculous salpingitis. This type of 

tuberculous proctitis requires biopsy for confirmation of 
the diagnosis. 

Gonococcal proctitis occurs in both sexes as the 
result of rectal coitus, and in the female from direct 
spread from the vulva. In the acute stage the mucous 
membrane is hypersemic and thick pus can be expressed 
as the proctoscope is withdrawn. In the early stages 
the diagnosis can be readily established by bacteriological 
examination, but later, when the infection is mixed, it is 
more difficult to recognise. Specific treatment is so 
effective that local treatment is unnecessary. 

Lymphogranuloma Inguinale. — The modes of 

Fig. 1295. Tuberculous infection are similar to those of gonococcal proctitis, but 

ulceration of the rectum, in the female infection spreading from the cervix uteri 
Sigmoidoscopic appearance. via lymphatics to the pararectal lymph nodes is common. 

The proctological findings are similar to those of gono- 
coccal proctitis. The diagnosis of lymphogranuloma inguinale should be strongly 
suspected when the inguinal lymph nodes are greatly enlarged, although the enlarge- 
ment may be subsiding by the time proctitis commences. Frei’s intradermal test is 
positive in 95 per cent, of cases, and the complement-fixation test is even more 
accurate (p. 28). 

Primary Syphilis. — A primary chancre may occur inside the anus (p. 987) 

* Strawberry * lesion of the recto-sigmoid is due to an infection by Spirochcera 
vincenti and Bacillus fusiformis. The leading symptom is diarrhoea, often scantily 
blood-stained. Occasionally the diagnosis can be made by the demonstration of the 
specific organisms in the stools. More often sigmoidoscopy is required. The 
characteristic lesion is thickened, somewhat raised mucosa with superficial ulceration 
in the region of the recto-sigmoid. The inflamed mucous membrane oozes blood at 
numerous pin-points, giving the appearance of an over-ripe strawberry. A swab 
should be taken from the lesion and examined for Vincent’s and fusiform organisms. 
Swabs from the gums and the throat are also advisable. 

Treatment. — Acetarsol suppositories together with vitamin C is almost specific. 

Rectal bilharziasis is caused by the Schistosoma mansoniy which is endemic in 
many tropical and subtropical countries, and particularly in the delta of the Nile. 

Stage 1. — A cutaneous lesion develops at the site of entrance of the cercariae. 1 

Stage 2 is characterised by pyrexia, urticaria, and a high eosinophilia. 

Both these stages are frequently overlooked. 

Stage 3 is due to deposition of the ova in the rectum (much more rarely in th ' 
bladder) and is manifested by bilharzial dysentery. On examination in the late/ 


1 Cercariae a parasite of freshwater snails. 

William Fret, 1885-1943. Professor of Dermatology , Berlin. Owing to the Nazi regime* he migrated to NewYo> 
Jean Hyacinthe Vincent, 1862-1950. Professor of Medicine, Val-de-Grdce ( Military ) Hospital , Paris. 

Theodor Maximilian Bilharz, 1825—1862. Professor of Zoology , Cairo. 

Sir Patrick Manson, 1844-1922. Practised in Hong Kong. Later Physician to the Dreadnought Hospit- 
Oreenwich. 
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lages papillomas are frequently present. The papillomas, 

'hich are sessile or pedunculated (fig. 1 296), contain the ova 
,f the trematode, the life-cycle of which resembles that of 
Schistosoma hcematobium (fig. 1297). 

Untreated, the rectum becomes festooned, and prolapse of 
he diseased mucous membrane is usual. Multiple fistulae- 
in-ano are prone to develop. 

General Treatment of Bilhar- 
ziasis Mansoni. — (a) Tartar emetic 
(potassium antimony tartrate) is 
given intravenously on alternate 
days, i grain (30 mg.) at the first 
iniection, increasing by £ grain until 
a dose of 2 grains (130 mg.) has 
been reached, the total dcfcse being 
21 grains (1,360 mg.). |For this 
treatment the patient rm|st be in 
fairly good condition, i.e.lft haemo- 
globin not below 60 per cenl. Alter- 
natively : 

(6) Fouadiity Stibophen , orBepodral (all of which are prepara- 
tions of antimony) is given intramuscularly. A rfcbust adult receives a daily injection 
of 5 ml. for ten days. In long-standing cases the dose is reduced by half, and given 
on alternate days. These preparations deteriorate and should not be used after six 
months from the date of manufacture. 

(c) Miracil D or Nilodin is given by mouth, one 200 mg. tablet t.d.s. for twenty 
days. These are drugs of great promise, and are safer than antimony (Halawani). 

Local Treatment. — When the papillomas persist in spite of general treatment, 
they must be treated in the same manner as other papillomas (p. 1012). 

Proctitis due to herbal enemats is a well-known clinical entity to those practis- 
ing in tropical Africa. Following an enema consisting of a concoction of ginger, pepper, 
and tree-bark administered by a witch doctor, a most virulent proctitis sets in. 
Pelvic peritonitis frequently supervenes. Not infrequently a complete gelatinous 
cast of the mucous membrane of the rectum is extruded. Very large doses of mor- 
phine, together with streptomycin, often prevent a fatal issue if commenced early 
(Bowesman). Temporary colostomy is often advisable. 


Fig. 1297. — Ovum 
of Schistosoma hama - 
tobium (terminal 
Spike 1 ). (Dr. Af. Kinatoi , 
Cairo.) 


Fig. 1296. — Bilharzial 

papilloma. ( The late Dr 
H. P. Keatinge , Cairo.) 


Treatment of severe proctitis necessitates confinement to bed. It will be 
appreciated that in most instances specific treatment can be given once the 
cause has been elucidated. The stools should be kept soft with Isogel. 
Local instillations of 5 ounces (150 ml.) of olive oil are soothing. Suppos- 
itories of succinyl-sulphathiazole are often beneficial. The specific treatment 
for the dysenteries, tuberculosis, gonorrhoea, lymphogranuloma inguinale, 
and syphilis are described in the appropriate sections of this book. 


ANO-RECTAL ABSCESSES 

In 60 per cent, of cases the pus from the abscess yields a pure culture of 
Esch. coli ; in 23 per cent, a pure culture of Staphylococcus aureus is obtained. 
In diminishing frequency, pure cultures of Bacteroides , a streptococcus, or 
B . proteus are found. In many cases the infection is mixed. In a high per- 
centage of cases — some estimate it as high as 90 per cent. — the abscess com- 
mences as an infection of an anal gland (figs. 1298 and 1299). Other causes arc 
penetration of the rectal wall, e.g. by a fish bone, a blood-borne infec- 
tion, or an extension of a cutaneous boil. 

A large percentage of ano-rectal abscesses result in a fistula-in-ano. This 
incidence can be lowered by early and adequate drainage. For this re ason, 

ThTovunTof S. Mansoni has a lateral spike. 


Ahmed Halawani* Contemporary, Director of the Institute of Tropical Medicine, Catro. fCutnad Ghana 

Charles Bowesman , Contemporary . Formerly Surgical Specialist, lately Colonial Medual Sen ice, Kumast , Ghana. 
Theodor Escherich , 1837-1911. Professor of Padiatrics , Vienna. 
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ano-rectal abscess becomes a highly important subject. Moreover, as anti- 
biotics cannot reach the contents of an abscess in adequate concentration, nc 
reliance can be placed on antibiotic therapy alone. 

Differential Diagnosis — The only conditions with which an ano-rectal abscess i. 
likely to be confused are an abscess connected with a pilonidal sinus, Bartholin’s gland . 

or Cowper’s gland (p. 1182). 

Classification of Ano- 
rectal Abscesses. — A cleat 
understanding of suppuration 
in this area is dependent on 
a concise knowledge of the 
anatomy (figs. 1298 and 
1299). There are four main 
varieties — perianal, ischio- 
rectal, submucous, and pelvi- 
rectal. 

1. Perianal (60 per cent.). 

Fig. 1298.— To illustrate the spread of infection from • mllfl ii v nrrnr<; a «. 

the primary anal gland abscess (A) to the perianal “ 1S usu <liiy OCCUTS 3 S tne 

region (B) and the ischio-rectal fossa (C). (.After Alan result of suppuration in an 

Parks , P.R.C.S . , London.) . * j « • % _ , 

anal gland, which spreads 
superficially to lie in the region of the subcutaneous portion of the external 
sphincter (fig. 1299A). It may also occur as a result of a thrombosed ex- 
ternal pile. If the haematoma 

is not evacuated, it may become l / D 

infected and a perianal abscess \ 

results. This is the most com- c 

mon abscess of the region. ( j\\ } UmfiiKi 

Persons of all ages are affected, / (■/ //(^c 

and the condition is not uncom- z' ' I ; ' \wf III 

mon, even in infancy and child- J. J |\J 

hood. The constitutional symp- ( Lj ) / ( 

toms and the pain are less 
pronounced than in the ischio- 

rectal abscess because the pus _ . . . . 

m « „ r . Fig. 1299. — The four types of ano-rectal abscess 

can expand the walls 01 this — (A) Perianal, (b) Ischio-rectal. (c) Submucous, 
part of the intermuscular space (°) Pelvi-rectal. (After w. p. w. southwood, p.r.c.s , 

comparatively easily. Early 

diagnosis is made by inspecting the anal margin when an acutely tender 
rounded cystic lump about the size of a cherry is seen and felt at the anal 
verge below the dentate line (fig. 1300). 

Treatment. — No time should be lost in evacuating the pus. 

Operation. — Thorough drainage is achieved by making a cruciate incision 
over the abscess and excising the skin edges — this completely removes the 
* roof ’ of the abscess. Healing commonly occurs within a few days. 

2. Ischio-rectal abscess (30 per cent.). — Commonly, this is due to an 
extension laterally through the external sphincter of a low intermuscular anal 

Thomas Bartholin , 1616-1680. Professor of Anatomy » Medicine , and Mathematics , Copenhagen, 

William Cotoper , 1666-1709, Surgeon , London. 


Fig. 1299. — The four types of ano-rectal abscess 
— (a) Perianal, (b) Ischio-rectal. (c) Submucous. 
(d) Pelvi-rectal. (After W. P. W . Southwood P.R.C.S , 
Bath.) 
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abscess (fig. 1299B). Rarely, the infection is either 
ymphatic or blood-borne. The fat, which fills the 
schio-rectal fossa (fig. 1301), is particularly vulner- 
able because it is poorly vascularised; consequently 
t is not long before the whole space becomes 
nvolved. The ischio-rectal fossa communicates 
with that of the opposite side via the post- 
sphincteric space, and if an ischio-rectal abscess is 
not evacuated early, involvement of the contralateral 
fossa is not unco mm on. 

An ischio-rectal abscess gives rise to a tender, 
brawny induration palpable on the corresponding 
side of the anal canal and the floor of the fossa. Constitutio nal symptoms are 
severe, the temperature often rising to 102 0 F. (38-9° C.). Men are a ffe cted 

more often than women. 
Treatment. — Oper- 
Levcrtor aai ation should be under- 

ischial tuberosity taken early— as soon as 



Fig. 1300. — Perianal 
abscess. (IP. B. Gabriel , 
F.R.C.S ., London.) 


Anal sphincter 

Transverse - 
perineal m. 



rec 


Sacrotuberous 

ligament 

Coccyx 


Fig. 1301 . — The ischio-rectal fossa. ( After V. C. Shah and Y. V. Shah.) 


it is certain that an 
abscess is present in 
this area— remembering 
that antibiotic therapy 
often masks the general 
signs. 


Operation. — Stage I. — A -shaped incision (fig. 1302 inset) is made into the 
abscess. An adequate portion of skin that includes most, if not all, of the roof of the 
abscess is excised (fig. 1302). The cavity is explored and, if septa exist, they should be 


broken down gently with a finger and the 
necrotic tissue lining the walls of the 
abscess is removed by the finger wrapped 
in gauze. Nothing further is done at this 
stage. 

Stage 2. — As soon as the acute infection 
has subsided, the wound should be re- 
examined, preferably under general anaes- 
thesia. A careful search is made for a 
fistulous opening communicating with the 
anal canal (fig. 1303). If such is found, 
the treatment should be as for fistula (p. 
1008). If no fistula is found, the cavity 
should be lightly packed with gauze wrung 
out in any weak antiseptic favoured by the 
operator. A T -bandage is applied. When 
the cavity has become covered with granu- 
lation tissue skin grafting expedites final 
epithelialisation. 



Fig. 1302. — Excision of the skin forming 
the floor of the ischio-rectal fossa is an 
essential step in the efficient treatment of 
an ischio-rectal abscess. 


3. Submucous abscess (5 per cent.) occurs above the dentate line 
(fig. 1299c). When it occurs after the injection of haemorrhoids it always 
resolves. It can be opened with sinus forceps when adequately displayed 
by a proctoscope. 
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4. Pelvi-rectal abscess is situated between the upper surface of th 
levator ani and the pelvic peritoneum. It is nothing more or less than a pelv, 
abscess and as such is usually secondary to appendicitis, salpingitis, divertici 
litis, or parametritis. An important point to remember is that rarely it ma 
be due to over-enthusiastic attempts to drain an ischio-rectal abscess or t 
display the site of a fistula resulting therefrom, when a probe is pushed throug 
the levator ani from below (p. 1009). 

5. Fissure Abscess. — This is the name given to a subcutaneous abscess lyin ; 
in immediate association with an anal fissure (p. 986). Drainage is achieved at th„- 
same time as the fissure is treated by sphincterotomy. 

FISTULA-IN-ANO 

A fistula-in-ano is a track, lined by granulation tissue which opens deeply in 
the anal canal or rectum and superficially on the skin around the anus. It 

usually results from an ano-rectal 
abscess which burst spontaneously 
or was opened inadequately (fig. 
1298). The fistula continues to 
discharge and, because of constant 
reinfection from the anal canal or 
rectum, seldom, if ever, closes per- 
manently without surgical aid. An 
ano-rectal abscess may produce a 
sinus the orifice of which has the 
appearance of a fistula, but it does not 
communicate with the anal canal or 
the rectum. By definition this is 
not a fistula, but a sinus. 

Types of Anal Fistulae. — These 
are divided into two groups, accord- 
ing to whether their internal opening is below or above the ano-rectal ring. 

Low Level . — There are three varieties (fig. 1303). The ano-rectal fistula 
is an intermuscular fistula with a branching track leading towards the apex 
of the ischio-rectal fossa. 

High Level . — These are rare and are commonly iatrogenic, 1 being caused 
by over-enthusiastic insertion of a probe up the track and through the levator 
ani into the rectum, (p. 1009) 

LOW-LEVEL FISTULiE 

Clinical Features. — Commonly, the principal symptom is a persistent 
sero-purulent discharge that irritates the skin in the neighbourhood and causes 
discomfort. Often the history dates back for years. So long as the opening 
is large enough for the pus to escape, pain is not a symptom, but if the orifice 
is occluded pain increases until the discharge recurs. Frequently there i ; 
a solitary external opening, usually situated within i£ inches (375 cm.) of the 
anus, presenting as a small elevation with granulation tissue pouting from th • 

1 iatro ~ Physician (Gk.). iatrogenic = Arising as a result of treatment. 

For tr toting successfully Louis X I V* x fistula-in-ano, Charles F&lix , barber-surgeon to the Court, received agiftoj 

farm, 600,000 livres , and a title . 300,000 livres today would be worth about £ 20,000 . 



Fig. 1303. — Types of ano-rectal fistulae. 
Low Level. — (i) Submucous, (2) inter-mus- 
cular, (3) ano-rectal. (4) High Level . — Total 
fistula. ( After W. F. W '. Southwood, F.R.C.S. , Bath.) 
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iouth of the opening. Sometimes superficial healing 
ccurs, pus accumulates and an abscess reforms 
ad discharges through the same opening, or a new 
pening. Thus there may be two or more external 
penings, usually grouped together on the right or left 
f the middle line, but occasionally, when both ischio- 
ectal fossae are involved, an opening is seen on each 
ide, in which case there is often intercommunication 
oetween them (fig. 1304). As a rule there is much 
.aduration of the skin and subcutaneous tissues around 
the fistula. 

GoodsalVs Rule . — Fistulae with an external opening 
in relation to the anterior half of the anus t<tnd to be 
of the direct type (fig. 1305). Those with an external 
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Fig. 1304. — Horse- 
shoe fistula-in-ano. 
Both ischio-rectal 
fossa: involved. 
Usually there is only 
one internal orifice. 


opening or openings in relation to the posterior half of 
the anus, which are mhch more common, usually have 
curving tracks, and n|ay be of the horseshoe-variety. 

Rectal Examination. — Not infrequently an in- 
ternal opening can be felt as a nodule on the wall of 
the anal canal. Irrespective of the number of ex- 
ternal openings, there is almost invariably but one 
internal opening. 

Proctoscopy sometimes will reveal an internal opening of the fistula. A 
hypertrophied papilla is suggestive that the internal orifice lies within the 
crypt related to the papilla (fig. 1307). 



FlO. 


1 305 . — Illustrating 
Goodsall’s rule. 


Probing. — In the past it was the universal practice to probe a fistula in the ward 
or the out-patient department. Such manoeuvres accomplish nothing, are painful, 
and are liable to reawaken dormant infection. Furthermore, if probing is performed 
without the utmost gentleness, or if the patient, experiencing pain, makes a sudden 
jerk, a false passage may result which complicates the condition still further. Probing 
should be postponed until the patient is under an anaesthetic in the operating theatre. 

The injection of lipiodol, or other opaque medium, along the sinus, prior to radio- 
graphy, has little to recommend it. The radiographs thus obtained are seldom illum- 
inating, and the procedure is likely to cause a recrudescence of inflammation. 

Radiography of the thorax should be undertaken and the possibility of 
pulmonary tuberculosis considered, despite the fact that today it will be 
found in only a very small proportion of patients with fistula-in-ano. 

Special Clinical Types of Fistulae-in-ano : 

1. Fistula connected with an Anal Fissure. — Unlike the usual fistula-in-ano, 

pain (due to the fissure) is a leading symptom. The fistula is very near the anal 
orifice, usually posterior, and the external opening is often hidden by the sentinel 
pile (fig. 1274). , . . . 

2. Fistula with an internal opening above the ano-rectal ring is due, 
almost invariably, to penetration by a foreign body or simple intraluminar incision of 
a high intermuscular abscess erroneously thought to be submucous. 

3. Tuberculous. — If induration around a fistula is lacking, if the opening is 
fagged and flush with the surface, if the surrounding skin is discoloured and the 
discharge is watery, it strongly suggests that the fistula is due to a tuberculous infec- 
tion. In more than 30 per cent, of patients suffering from pulmonary tuberculosis, 
virulent tubercle bacilli are present in the rectum. About 2 to 3 P cr cent, of fistulae- 
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in-ano are tuberculous, but in sanatoria and settlements for tuberculous patient 
the incidence is higher. Histo-pathological examination supplies the only criterio. 
of importance as to whether the tissue removed is tuberculous. The fistula wi 
usually respond to anti-tuberculous drugs alone (p. 23). 

4. Fistulse with many external openings may arise from tuberculous proctitis 
ulcerative procto-colitis, Crohn’s disease of colon or ileum, bilharaasis, and lymphc 
granuloma inguinale with a fibrous rectal stricture. Colloid carcinoma may com 
plicate fistulae-in-ano. 

5. Colloid Carcinoma arising within Perianal Fistulae. — Colloid carcinoma 
of the rectum is notoriously liable to be complicated by perianal fistulae. In some 
instances the fistulous condition, with its discharge of colloid material, overshadows 
the primary carcinoma, and not a few unfortunate patients have had their condition 
diagnosed for a time as an inflammatory fistula-in-ano. If a primary tumour is pre- 
sent in the rectum, usually it can be detected and its nature established by biopsy . 
Dukes has established conclusively that colloid carcinomatous fistulse can develop 
without a primary neoplasm in the rectum (fig. 1306). He regards such cases as 
examples of colloid carcinoma developing in a reduplicated portion of the intestinal 
tract. 

Hydradenitis Suppurativa. — This is a chronic infection of the apocrine glands around 
the anal margin giving rise to numerous sinuses discharging thin sero-purulent 

material. Clinically it looks like a 
relatively superficial inflammatory 
lesion with considerable fibrous 
tissue reaction. Treatment is ex- 
cision of the area with skin grafting. 

Treatment. — That the fistu- 
lous track must be laid open 
from its termination to its source 
was a rule promulgated by John 
Arderne more than 500 years 
ago. Today, pre-operative treat- 
ment by antibiotic and cleansing 
enemata is a necessity. 

The operation can best be des- 
cribed in stages : 

Step i. — When the patient has 
been anaesthetised, he is placed in 
the lithotomy position or in the 
prone jack-knife position, according 
to the preference of the operator. 
Using bidigital palpation under anaesthesia, it is often possible 
to obtain more information concerning a fistula than can be 
learned from probing ; it is surprisingly easy to insert a probe 
through the wall of the track. Unfortunately, many inex- 
perienced operators find it more reassurring to create a false 
passage than to risk criticism for not being able to demon- 
strate the internal opening. Careful bidigital palpation of 
the peri-anal tissues will often reveal a cord-like induration, 
representing the track, which will lead the intra-anal finger 
towards the proximal opening. Rather than insert a probe 
through the distal orifice at this stage, it is better to endeavour 
to find the internal opening via a proctoscope. If the in- 
ternal opening still cannot be seen, the insertion of a probe 
retrogradely into an anal crypt, especially one with a nearby 
hypertrophied papilla, often reveals the internal portion of the track (fig. 1307). The 
injection of methylene blue or other dye into the external mouth of the fistula before 
commencing the cutting part of the operation is not recommended, for it is unneces- 
sary, and the result is sometimes confusing. 

Burrill B. Crohn , Contemporary. Gastroenterologist , Mount Sinai Hospital , New York , U.S.A. 

Cuthbert Esquire Dukes , Contemporary. Consulting Pathologist, St. Mark*s Hospital, London. 



Fig. 1307. — Retro- 
grade probing of an 
anal crypt sometime 
reveals the internal 
orifice of the fistula. 



Fig. 1306. — Perianal fistulae due to colloid carci- 
noma. No primary in the rectum. (C.E. Dukes 
F.R.C.S . , London , and C. Galvin , F.R.C.S.) 
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Step 2.— A probe-powted Erector (fig. 1308) is inserted into the distal orifice, 
is advanced delicately until it reaches a point where it does not pass readily 
ack is opened along the director, and bleeding is controlled 


Fig. 1308. — A director with 
a probe-pointed malleable ex- 
tremity is a useful instrument. 



Step 3* — If is not at once evident in which direction the track passes, granula- 
tions are wiped away with gauze (it is seldom necessary to use a curette). Often this 
will leave a granulation-filled spot at one site only. Gentle probing at this spot 
frequently will give the clue to the continuation of the fistula. The director is 
reinserted, and again followed with the knife for a short distance. This procedure 
is repeated until the entire track, and any side channels, are laid open. As far as 
possible, all muscle is divided at right angles to its fibres. In the rare event of the 
track passing above the ano-rectal ring, cutting should cease at the level of the dentate 
line, and from thenceforth the operation is conducted as suggested below. In most 
instances probing and laying open the track q|n be repeated until the entire track is 
laid open. Pursuing this course, if there is no internal opening the track will become 
bereft of granulations on wiping it. As a ru k the internal opening can be demon- 
strated either by direct inspection through a proctoscope, or by a bent probe inserted 
into an anal crypt. In the latter circumstance, the internal portion of the track is 
excised in continuity. 

Step 4 . — The edges of the track are trimmed, i to 3 mm. of tissue being removed 
— a step that makes post-operative packing unnecessary after the first twenty-four to 
thirty-six hours. Hughes advocates primary split skin grafting of the wound resulting 
from fistulotomy. The grafts are taken from the inner aspect of the thigh and 
applied to the anal wound, being stitched to the skin edges and to each other in the 
depths of the wound. Tulle gras is then superimposed, and a firm pack of cottorf- 
wool applied. The first dressing is done on the fifth post-operative day. 

When skin grafting is not employed, digital dilatation of the anus, or the passage 
of a St. Mark’s Hospital dilator, every other day prevents pocketing or bridging of 
the granulating wound. 


HIGH-LEVEL FISTULA 

The treatment of these cases is difficult. If the track is laid open as for 
low-level fistulas, incontinence will follow. There are three types (Parks): 

(1) Total Fistula — secondary to local disease (type 4, fig. 1303). — It 
occurs as a result of Crohn’s disease, ulcerative colitis, carcinoma, foreign 
body perforating the rectal ampulla from above, or trauma. This fistula is 
quite unrelated to the ordinary type and the treatment is that of the cause. A 
traumatic fistula usually needs a colostomy. None of these fistulas require to 
be laid open, which would in any case cause incontinence. 

(2) Total Fistula with high perforating secondary track. — This is an iatro- 
genic tragedy. The condition starts as an intermuscular fistula (type 2, fig. 1 303) 
with a high secondary track in the ischio-rectal fossa up to the levator ani 
(type 3, fig. 1303). Here lies the danger. During exploration of the second- 
ary track, unless great care is taken, the probe can be pushed through the leva- 
tor ani into the rectal ampulla, thus converting a low fistula into a high-level 
type. Treatment should first of all be directed to the intermuscular fistula 
and healing of the upper track may follow. If it fails to do so, or if the opening 
mto the rectum is of any size, a colostomy must be done before complete 
dealing will take place. A seton is now rarely used for this condition as it is 
unsatisfactory. 

Uan Guyatt Parks , Contemporary . Surgeon , The London Hospital and St. Mark's Hospital London. 

S.P.S.— *64 
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(3) High Intersphincteric Fistula. — The track starts as a primary anal glai d 
abscess (type A, fig. 1298), and it runs between the internal and exterr, il 
sphincter along the plane of the longitudinal muscle fibres. It has an openi< g 
into the rectum above the ano-rectal ring and below at the site of a periat. ,1 
abscess (type B, fig. 1298). Providing it is recognised it is easy to treat. Ti e 
internal sphincter is divided and the whole track is laid open without fear . >f 
incontinence. 

NON-MALIGNANT STRICTURE OF THE RECTUM AND ANAL CANAL 

1. Congenital : 

(a) A stricture at the level of the anal valves, due to incomplete oblitera- 
tion of the proctodeal membrane, sometimes does not give rise to symptoms 
until early childhood. 

( b ) Patients who have had an operation for imperforate anus in infancy 
may require periodic ano-rectal dilatation. 

2. Spasmodic : 

(а) An anal fissure causes spasm of the internal sphincter, which in 
time becomes fibrotic. 

(б) Rarely, a spasmodic stricture accompanies Secondary Megacolon 
(p. 896). 

3. Organic : 

(a) Post-operative stricture sometimes follows haemorrhoidectomy per- 
formed incorrectly, and also occurs after sleeve resection of a portion of 
the rectum for a neoplasm. 

(b) Irradiation stricture is an aftermath of irradiation proctitis. 

(c) Senile Anal Stenosis. — A condition of chronic internal sphincter 
contraction is sometimes seen in the aged. Increasing constipation is 
present with pronounced straining at stool. Faecal impaction is liable to 
occur. The muscle is rigid and feels like a tight umbrella-ring. There is 
no evidence of a fissure-in-ano. The treatment is internal sphincterotomy 
with skin grafting of the bare area thus exposed. 

(d) Lymphogranuloma Inguinale (p. 1206). — This is by far the most frequent 
cause of a tubular inflammatory stricture of the rectum, and 80 per cent, of the 
sufferers are women. Frei’s reaction is usually positive. This variety of 
rectal stricture is particularly common in Negro races, and may be accom- 
panied by elephantiasis of the labia majora. 

(e) Ulcerative Colitis. — Stricture of the rectum also complicates ulcerative 
proctocolitis ; in this instance the stricture is annular , and often more than 
one are present. 

(f) Endometriosis of the recto-vaginal septum may present as a stricture. 
There is usually a definite history of epimenorrhoea with the recent appearance 
of severe pain during the first two days of the menstrual flow (p. 1013). 

(g) Neoplastic . — When free bleeding occurs after dilatation of a supposed 
inflammat ory stricture, carcinoma should be suspected (Grey Turner), and a 
portion of the stricture should be removed for biopsy. Sometimes, in these 
cases, repeated biopsies show inflammatory tissue only. If, however, the symp- 
toms show a marked progression, malignancy should be strongly suspected. 

George Grey Turner 1877-1951 . Profiteer of Surgery, Postgraduate Medical School , London . 
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Clinical Features.— Increasing difficulty in defalcation is the 
ymptom. The patient finds that increasingly large doses of aperients are 
equired, and if the stools are formed, they are ‘ pipe-stem ’ in shape. In 
cases of inflammatory stricture, tenesmus, bleeding, and the passage of 
.nuco-pus are superadded. Sometimes the patient comes under observation 
jnly when subacute or acute intestinal obstruction has supervened. 

Rectal Examination. — The finger encoun- 
ters a sharply defined shelf-like interruption 
of the lumen at a varying distance front the 
anus. If the calibre is large enough to admit 
the finger, it should be noted whethef the 
stricture is annular (fig. 1309) or tubular. 

Sometimes this point can be deternfined 
only after dilatation. 

Treatment : ; 

Prophylactic. — The passage of an anaji dilator during convalescence after 
haanorrhoidectomy greatly reduces the incidence of post-operative stricture. 
Efficient treatment of lymphogranuloma Inguinale in its early stages should 
lessen the frequency of rectal stricture from that cause. 

Dilatation by Bougies. — For anal and many rectal strictures dilatation 
by bougies at regular intervals, combined at first with lavage, is occasionally 
curative. When the stricture is in the lower two-thirds of the rectum, 
Hegar’s dilators are suitable for this purpose. Stricture of the upper third, 
of the rectum should never be treated by dilatation because of the risk of extra- 
or intra-peritoneal perforation of the bowel. 

Incision and Primary Free Skin Graft. — For the post-operative and 
senile strictures this operation gives by far the best results. 

The stricture is exposed and divided posteriorly so as to remove about i cm. of the 
fibrosed ring. A 4 back cut * is made and a triangular piece of skin removed with its apex 
above in such a way as to ensure complete and adequate enlargement of the strictured 
region. A split skin graft is then taken from the inner side of the thigh, laid firmly 
into the defect, and sutured into position with fine catgut sutures. Greasy dressings 
are applied to keep it firmly in position and renewed on about the fourth day when the 
bowels are allowed to act. The percentage * take ’ is high and the results surprisingly 
good. 

Colostomy must be undertaken when a stricture is situated in the upper 
third of the rectum, when it is causing intestinal obstruction, and in advanced 
cases of stricture complicated by fistulae-in-ano. In selected cases this can 
be followed by restorative resection of the stricture-bearing area. If this 
step is anticipated, the colostomy is placed in the transverse colon. 

Excision of the rectum is required in some resistant cases due to lym- 
phogranuloma inguinale, especially when the associated proctitis persists in 
spite of general treatment. 

BENIGN TUMOURS OF THE RECTUM 

There are two important varieties— adenoma and villous papilloma. 
Other types occur but are un c omm on and usually insignificant. It is not 



Fig. 1309. — Simple annular 
stricture of the rectum. 
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unusual to find features of the adenoma and villous papilloma in the sam 
tumour; it is then called a papillary adenoma. 

i . Adenoma is the commonest benign tumour of the rectum. Histologicall 
it is composed of tubular glands similar to the glands of Lieberkxihn, situate . 
on a fibromuscular stroma. 


In children it occurs as a bright-red, slightly lobulated, pedunculate ! 
tumour in the lower rectum, and is commonly termed a ‘ rectal polypus \ A •, 

the time of presentation the child is usually be- 
tween one and six years of age, which suggests 
that the neoplasm commences to grow soon after 
birth. Nearly always the patient is brought for 
advice because of the passage of bright-red blood 
or blood-stained mucus per rectum. If the 
pedicle is long enough, the adenoma appears at 
the anus during defalcation, causing tenesmus 
and pain. On digital examination of the rectum 
a mobile, rounded lump is felt, the stalk of which 
can often be hooked beneath the finger, per- 
mitting the bulbous end of the tumour to be 
withdrawn from the anus. The treatment 
consists of excision of the polyp and its stalk by diathermy (p. 1013). 

In adults an adenoma may give rise to similar symptoms, and it can occur 
at any age. Often adenomas are multiple, and are found on routine proc- 
toscopy and sigmoidoscopy in cases of rectal haemorrhage attributed to 
haemorrhoids. Such adenomas are usually sessile but may become pedun- 
culated (fig. 1310). An adenoma of the pelvic colon not infrequently causes 
intussusception, and only on sigmoidoscopy is its precise origin discovered. 



Fig. 1310. — Rectal polypi seen 
through a sigmoidoscope. 


Differential Diagnosis. — Multiple adenomas of the rectum may be a part of 
multiple colonic polyposis , either familial or acquired (p. 917), and sigmoidoscopy, 
together with contrast radiography of the colon, is necessary to diagnose this condition. 
Children who are destined to be affected do not usually develop adenomas until 
between the ages of twelve and sixteen. 

Patients with multiple polyposis frequently have associated osteomas and multiple 
sebaceous cysts. Multiple adenomatous polypi must also be distinguished from 
inflammatory pseudo-polyposis occurring as a complication of ulcerative colitis, and 
from those of hypertrophic tuberculosis. With the exception of those occurring in 
children, adenomas are prone to become carcinomatous. The sign of malignancy, if 
the tumour can be felt, is induration of its base. Probably its malignant nature will 
be detected microscopically after local excision. Recurrence after complete removal of 
an adenoma is proof that a malignant change in its base has occurred. Adult patients 
suffering from an adenoma of the rectum must be examined sigmoidoscopically at 
intervals after the tumour has been excised, in order to detect possible recurrence. 

Treatment. — A solitary pedunculated adenoma situated in the lower two- 
thirds of the rectum is removed easily by drawing it down, ligating its base 
by transfixion, and dividing the pedicle with a diathermy knife. Pedun- 
culated adenomas too high to be delivered through the anus can be removed 
by a diathermy snare through a sigmoidoscope. Sessile adenomas can be 
destroyed by a stiff insulated electrode applied through a sigmoidoscope. 

Johann Nathanael Lieberkuhn. 1711-1756. Anatomist , Berlin. He demonstrated his anatomical preparations < 

London , and was awarded the F.R.S . 
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2.Villous papilloma occurs in middle-aged or elderly patients. 

It has fine finger-like projections, viz. — > 

Histologically it consists of columnar epithelium on a fine con- 
nective tissue stroma. It is more velvety in appearance, and when 
within reach of the finger it feels smoother than an adenoma. Untreated, the 
tumour grows to a large size and sometimes encircles the rectum completely. 
While papillomas often eventually become carcinomatous, they may remain 
innocent for years. The most typical symptom is the passage of considerable 
amounts of clear mucus with bleeding occurring at intervals. When the 
tumour is large the discharge may amount to 2 or 3 litres of mucus daily. 
Such a profuse loss of fluid, containing a large concentration of potassium, 
may cause the patient to show signs of severe fluid and electrolyte depletion. 
All villous tumours are potential carcinomas. These growths, although less 
common than adenomas, have a slightly greater malignant potentiality. In 
10 per cent, of specimens of carcinoma ofthe rectum removed by excision, the 
growth originated in a villous papilloma {Dukes). 

Differential Diagnosis. — In patients who have lived in Egypt or any 
country where bilharzial infestation is rife, bilharzial papilloma must be ex- 
cluded. 

Treatment. — Diathermy coagulation is satisfactory in the. case of a small 
papilloma, but the patient must be examined at regular intervals, for recur- 
rence is common, as in the case of the bladder. For large papillomas, 
especially the sessile variety, excision of the rectum is the only curative 
treatment. Some cases (not, as a rule, those invading the anal canal) are 
suitable for conservative resection of the rectum. 

Fibroma (syn. fibrous polypus) is not uncommon. It is not a neoplasm, 
but is due to fibrosis of a thrombosed haemorrhoid. 

Benign lymphoma, which occurs as a circumscribed movable nodule, firm but 
not hard, and greyish-white to pink in colour, is essentially submucosal. This 
neoplasm, which occurs at all ages and in both sexes, has no definite capsule. Not- 
withstanding, complete local excision is curative. 

Endometrioma is not exceedingly rare, and as a rule it is diagnosed as a carcinoma. 
This neoplasm produces either a constricting lesion of the recto-sigmoid, or a tumour 
invading the rectum from the recto-vaginal septum. The latter variety gives rise 
to a very tender submucous elevation of the rectal wall. Endometrioma occurs 
usually between twenty and forty years of age; less often at the menopause. Dys- 
menorrhoea with rectal bleeding are the main symptoms. On sigmoidoscopy endo- 
metriosis involving the recto-sigmoid junction usually presents as a stricture with the 
mucous membrane intact. Should the correct pre-operative diagnosis be established 
by biopsy, bilateral oophorectomy is not infrequently followed by regression of the 
tumour, rendering resection either unnecessary, or justifying purely local excision. 

Hemangioma of the rectum, which is an uncommon tumour, is a cause of 
serious and, if the neoplasm is large, sometimes fatal haemorrhage. When localised 
in the lower part of the rectum or anal canal, a haemangioma can be excised after 
applying GoodsalPs ligature (p. 998). When the neoplasm is diffuse, or lying in 
the upper part of the rectum, the symptoms simulate ulcerative colitis, and often the 
diagnosis is missed for a long period. At other times the neoplasm is mistaken for a 
vascular carcinoma, an error which, fortunately, is not often & cause for serious regret, 
because the correct treatment of an extensive haemangioma is excision of that portion 
of the ano-rectum bearing the neoplasm. Lesser procedures are followed nearly always 
by recurrence and renewed loss of blood. 
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CARCINOMA OF THE RECTUM 

This is the fourth most common variety of malignant tumour found in 
women, and its frequency in men is surpassed only by carcinoma of the 
bronchus and stomach. 

Origin. — The carcinoma commences as a nodule of atypical col umnar 
epithelium, the rapidly proliferating cells of which extend on the surface by 
exuberant growth at its edges. Similar changes occur on the deep (sub- 
mucosal) surface of the nodule. The less malignant varieties continue to 
extend towards the lumen; the more malignant varieties soon become 
necrotic in their centre, and give place to an ulcer with indurated, everted 
edges. In about 30 per cent, of cases, operation specimens show that in 
some part of the bowel that has been removed, in addition to the carcinoma, 
there are one or more adenomas or papillomas, proof indeed that adenoma 
and papilloma of the rectum are pre-carcinomatous conditions. In approx- 
imately 3 per cent, of cases there is more than one carcinoma present. 

Pathological Histology. — Three types are recognised: 

(1) Adenocarcinoma (the most common variety) ; (2) Colloid carcinoma ; 
(3) Anaplastic carcinoma. 

Local spread occurs circumferentially rather than in a longitudinal 
direction, which rarely extends more than 1 to 2 cm. up and down the 
rectum. Usually a period of six months is required for involvement of 
one-quarter of the circumference, and eighteen months to two years for 
complete encirclement, the annular variety being common at the recto- 
sigmoid junction. After the muscular coat has been penetrated the growth 
spreads into the underlying fat, but is still limited by the fascia propria 
(peri-rectal fascia). Eventually the fascia propria is penetrated but this 
occurrence is rare before eighteen months from the commencement of the 
disease. If penetration occurs anteriorly, the prostate, seminal vesicles, or 
the bladder become involved in the male; in the female the vagina or the 
uterus are invaded. In either sex, if the penetration is lateral, a ureter may 
become implicated, while posterior penetration involves the sacrum and the 
sacral plexus. 

Lymphatic Spread. — Enlargement of lymph nodes from bacterial infec- 
tion is more frequent than enlargement from metastasis, and microscopical 
examination is required to detect carcinomatous involvement of the nodes. 
Lymphatic spread from a carcinoma of the rectum above the peritoneal 
reflexion occurs almost exclusively in an upward direction ; below that level 
to within 1 to 2 cm. of the anal orifice the lymphatic spread is still upwards, 
but the first halting place is in the para-rectal lymph nodes of Gerota. The 
exception to this rule is when the neoplasm lies within the field of the middle 
rectal artery, i.e. between 4 and 8 cm. from the anus, in which case 
primary lateral spread along the lymphatics that accompany the middle 
rectal vein is not infrequent. Downward spread is exceptional, drain- 
age along the subcutaneous lymphatics to the groins being confined, for 
practical purposes, to the lymph nodes draining the perianal rosette and the 
epithelium lining the distal 1 to 2 cm. of the anal canal. 
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Metastasis at a higher level than the main trunk of the superior rectal 
artery occurs only late in the disease. A radical operation should ensure 
that the high-lying lymph nodes are removed by ligating the inferior mesen- 
teric artery and vein at the highest possible level. 

Venous Spread. — As a rule, spread via the venous system occurs late, 
except in that portion of the anal canal where the anoderm is firmly 
adherent to deeper structures (fig. 1255). Anaplastic and rapidly growing 
tumours in younger patients are much more liable to spread in this way than 
tumours of relatively low malignancy. The principal sites for blood-borne 
metastases are: liver (34 per cent.), lungs (22 per cent.), adrenals (n per 
cent.). The remaining 33 per cent, is divided among the many other 
locations where secondary carcinomatous deposits are wont to lodge. 

Peritoneal dissemination may follow penetration of the peritoneal coat 
by a high-lying rectal carcinoma. 

Stages of Progression. — As a rule carcinoma of the rectum does noi 
metastasise early. Dukes classifies carcinoma of the rectum into three 
stages (fig. 13 1 1). 

The growth is limited to the rectal 
wall (15 per cent.). 

(B) The growth is extended to the extra- 
rectal tissues, but no metastasis to the 
regional lymph nodes (35 per cent.). 

(c) There are secondary deposits in the 
regional lymph nodes (50 per cent.). These 
are subdivided into C l where the para- 
rectal lymph nodes alone are involved, and 
C a where the nodes accompanying the supplying blood-vessels are implicated. 

This does not take into account cases that have metastasised beyond the 
regional lymph nodes or by way of the venous system. 

Histological Grading. — In the great majority of cases carcinoma of the rectum 
is a columnar-cellcd adenocarcinoma. The more nearly the tumour cells approach 
normal shape and arrangement, the less malignant is the tumour. Conversely, the 
greater the percentage of cells of an embryonic or undifferentiated type, the more 
malignant is the tumour. Broders’ histological classification (p. 52) into four 
grades has been simplified by Dukes into three grades : 

Low grade — well-differentiated tumours 1 1 per cent. Prognosis good. 

Average grade ..... 64 per cent. „ fair. 

High grade = anaplastic tumours . . 25 per cent. „ poor. 

Colloid carcinoma is present in 12 per cent, of cases. There are two forms — 
primary and secondary; much the more frequent is secondary mucoid degeneration 
of an adenocarcinoma. Histologically the glandular arrangement is preserved and 
mucus fills the acini. This type is of average malignancy. In a small number of cases 
the tumour is a primary mucoid carcinoma. The mucus lies within the cells, dis- 
placing the nucleus to the periphery, like the seal of a signet ring. Primary mucoid 
carcinoma gives rise to a rapidly growing bulky growth which metastasises very early 
and the prognosis of which is very bad. See also Colloid Carcinoma arising in a 
fistula-in-ano (p. 1008). 

Clinical Features. — Carcinoma of the rectum is not uncommon early in 
life, and when the disease commences in youth, in spite of radical treatment 

Albert Compton Broders , 1885—1964. Consultant, Section of Surgical Pathology, Mayo Clinic , Rochester, U.S.A. 




Fig. 13 ii. — T he three cardinal 
stages of progression of the neoplasm. 
(.After Cuthbert Dukes.) 
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death usually results within a year. Usually the early symptoms are so slight 
that the patient does not seek advice for six months or more. 

Bleeding is the earliest and most constant symptom. There is nothing 
characteristic about the time at which it occurs, neither is the colour nor 
the amount of blood distinctive: often the bleeding is slight in amount, and 
occurs at the end of defaecation, or is noticed because it has stained undercloth- 
ing. Indeed, more often than not, the bleeding in every respect simulates 
that of internal haemorrhoids 1 , and it is lamentable that, in spite of oft-repeated 
exhortations, the patient’s doctor sometimes fails to examine the rectum and 
prescribes a salve while the growth advances to inoperability (footnote, 
p. 958). 

Sense of Incomplete Defacation. — The patient has his bowels open but feels 
that there is more faeces to be passed. This is a very important early symp- 
tom 2 and is almost invariably present in tumours of the lower half of the rec- 
tum. The patient may endeavour to empty the rectum several times a day 
(spurious diarrhoea), often with the passage of flatus and a little blood-stained 
mucus (' bloody slime ’). 

Alteration in bowel habit is the next most frequent symptom, and the 
commonest deviation from normality is increasing constipation. The patient 
finds it necessary to start taking an aperient, or to supplement his usual dose, 
and as a result a tendency towards diarrhoea ensues. A patient who has to 
get up before the accustomed hour in order to defecate, and one who 
passes blood and mucus in addition to faeces 3 , is usually found to be 
suffering from carcinoma of the rectum. Usually it is the patient with an 
annular carcinoma at the pelvi-rectal junction who suffers with increasing 
constipation, and the one with a cauliflower growth in the ampulla of the 
rectum with early morning diarrhoea (Bruce). 

Pain is a late symptom, but pain of a colicky character accompanies ad- 
vanced growths of the recto-sigmoid and is due to some degree of intestinal 
obstruction. When a deep carcinomatous ulcer of the rectum erodes the 
prostate or bladder, there is severe pain. Pam in the back, or sciatica, occurs 
when the growth invades the sacral plexus. Weight loss is suggestive of 
hepatic metastases. 

Abdominal examination is negative in early cases. Occasionally when 
an advanced annular growth is situated at the recto-sigmoid junction, signs 
of obstruction to the large intestine are likely to be present. By the time the 
patient seeks advice metastases in the liver may be palpable (fig. 1312). When 
the peritoneum has become studded with secondary deposits, ascites results. 

Rectal Examination. — In approximately 90 per cent, of cases the neoplasm 
can be felt digitally: in early cases as a plateau or as a nodule with an indurated 
base. When the centre ulcerates, a shallow depression will be found, the 
edges of which are raised and everted ; this, combined with induration of the 
base of the ulcer, is a frequent and unmistakable finding. On bimanual 

1 Haemorrhoids and carcinoma sometimes co-exist (fig. 1277). 

2 Tenesmus is painful straining to empty the bowels without resultant evacuation. 

3 ‘ Early morning bloody diarrhoea.* 

Sir John Bruce, Contemporary. Regius Professor of Surgery , University of Edinburgh . 
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examination it may be possible to feel the lower 
extremity of a carcinoma situated in the recto- 
sigmoid junction. After the finger has been 
withdrawn, if it has been in direct contact with a 
carcinoma, it is smeared with blood, or muco- 
purulent material tinged with blood. When a 
carcinomatous ulcer is situated in the lower third 
of the rectum, involved lymph nodes can some- 
times be felt as one or more hard oval swellings 
in the extra-rectal tissues posteriorly or postero- 
laterally above the tumour. In females a va ginal 
examination should be performed, and when the 
neoplasm is situated on the anterior wall of the 
rectum, with one finger in the vagina and another 
in the rectum, very accurate palpation cafi be 

carried out. 


Proctoscopy in 

the complete knee- 
elbow position (fig. 
1262) will nearly 
always show a carci- 
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1313. — Yeomans* biopsy 
forceps. 


Fig. 1312 . — Massive ir- 
regular enlargement of the 
liver. Rectal examination re- 
vealed a carcinomatous ulcer 
on the right side of the ano- 
rectal junction. Hard lymph 
node in right Scarpa's triangle. 
The patient also has a left 
inguinal hernia and a right 
saphenous varix. 


noma, if present. If 
there is any doubt, a sigmoidoscopy must be done. 

Biopsy. — Employing biopsy forceps (fig. 1313) by way of a proctoscope, a 
portion of the edge of the tumour is removed. If possible another specimen 
from the more central part of the growth is obtained also. Expert histo- 
logical examination will not only enable the diagnosis of carcinoma to be 
confirmed, but the tumour can be graded as to its relative malignancy. 


Barium enema is not required except (a) in rare instances when sigmoidoscopy is 
unsatisfactory because of spasm* ( b ) in cases of suspected carcinoma of the pelvi- 
rectal junction when sigmoidoscopy fails to reveal the growth because of spasm of the 
bowel below it* and (c) when multiple adenomatous polyposis of the colon must be 
excluded. 

Differential Diagnosis. — When a seemingly benign papilloma or adenoma 
shows evidence of induration or friability, it is certain that malignancy has occurred, 
even in spite of biopsy findings to the contrary. On the other hand, biopsy is in- 
valuable in distinguishing carcinoma from an inflammatory stricture or an 
amoebic granuloma, which simulates a carcinoma very closely. The possibility 
of a neoplasm being an endometrioma should always be entertained in patients 
with dysmenorrheea. Finally, the importance of bearing in mind the possibility 
of a carcinoid tumour in atypical cases has already been emphasised. In the last 
four instances biopsy will frequently establish the correct diagnosis. 


TREATMENT 

Some form of excision of the rectum is mandatory, if at all possible, because 
of the extreme suffering entailed if the neoplasm remains. 

Apart from co-existent disease or senile enfeeblement, the only prohibitions to 
excision of the rectum are widespread distant metastases and extensive peritoneal 
deposits. Many instances have been reported where a presumed solitary metastasis 


Antonio Scarpa, 1752-1832. Anatomist and Surgeon , Venice , Italy. 
Prank C. Yeomans , Contemporary . Emeritus Projessor oj Proctology » 


New York Policlinic Medical School • 
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in the liver has been resected, either at the time of excision of the rectum, or sub- 
sequently. Even when metastases in the liver are irremovable, resection of the 
rectum is often justifiable, and the patient may survive in comfort for a year or 
two. 

A combined (abdominal and perineal) excision offers the best prospect of 
eradicating the disease. The indications and techniques of other procedures 
will be discussed later (p. 1020). 

The combined operation can be carried out as an abdomino-perineal 
procedure (Miles), by which is meant that the abdominal part of the 
operation is undertaken first, or a perineo-abdominal (Gabriel), where the 
perineal stage is performed before the abdominal stage, or as a synchronised 
procedure, where two operating teams work simultaneously. 

Five days pre-operative sterilisation of the alimentary tract by sulpha- 
succidine is required. The colon is cleansed by enemas or a colon wash as 
necessary. Blood and electrolyte deficiencies are corrected. Before com- 
mencing the operation, an indwelling catheter is inserted into the bladder. 

Combined Synchronised Excision of the Rectum. — This is the operation 
which is now commonly performed. It combines the advantanges of both the abdom- 
ino-perineal and the perineo-abdominal operations. With the patient in Trendelen- 
burg-lithotomy position, the legs being supported in special crutches designed by 

Lloyd-Davies > 

access is afforded to the abdomen and the perineum at the 
same time. Two surgeons operate simultaneously, one per- 
forming the perineal dissection and the other the abdominal 
portion of the operation. This considerably reduces the time 
expended in performing the operation, and obviates turning the patient. The resect- 
ability rate is increased by this operation. 

The Abdominal Surgeon makes a left paramedian incision, extending it well above the 
umbilicus. The liver and the peritoneum arc examined for metastases and the degree 
of fixity of the growth established. The small intestine is packed away from the 

pelvis. A self-retaining retractor is placed in the 
wound and the pelvic colon freed by dividing the 
congenital adhesions on the left side. The peri- 
toneum and the pelvic floor are divided with a knife 
by an incision which runs from the colon at the 
proposed site of division over the mesocolon and 
across the base of the bladder or near the cervix 
on the peritoneal floor and then upwards on the 
right side of the mesocolon. The peritoneum is 
now raised, using the points of the scissors to expose 
the ureters and testiculai or ovarian artery. The 
mesocolon is now divided at the site of the proposed 
division on the colon and the trunk of the inferior 
mesenteric artery (fig. 1314) ligated and divided 
distal to the first branch. (Some surgeons em- 
phasise * flush ligation * of the artery at its origin 
from the aorta.) The recto-sigmoid mesentery is 
further divided and separated from the sacrum by 
blunt dissection with the fingers. In this way the 
sacrum is cleared almost down to the coccyx. 
The peritoneal incision anterior to the rectum is now deepened and the seminal 
vesicles or the vaginal wall is identified so that the fascia behind them is cleared by 
a dissection leading down to the prostate or perineal body. The middle rectal 
vessels usually lying anterior to the lateral ligaments on each side are now seized with 
clamps, divided and ligated. The site of division of the pelvic colon is cleared of 
fat and the colon divided between clamps with diathermy. 

William Ernest Miles , 1M9-1Q47. Surgeon , The Cancer Hospital {now the Royal Marsden Hospital ), London. 
Friedrich Trendelenburg , 1844-1924. Professor of Surgery 3 Leipzig. 

Oswald Vaughan Lloya-Davies , Contemporary . Surgeon , St. Mark's Hospital , London . 



Fig. 1314. — The inferior mes- 
enteric artery. S x S, S, — sig- 
moid branches. 
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By this time the perineal surgeon working from below has mobilised the anus and 
the lower rectum so that the whole of the bowel below together with a clamp can be 
passed through the perineal wound by the abdominal surgeon. Haemostasis over the 
sacrum may be difficult but it is achieved by diathermy and a hot saline pack left in 
position for a few minutes. The pelvic peritoneum is now united by continuous cat- 
gut stitches from the bladder right back over the promontory of the sacrum (fie i*iO 

The site in the R.I.F. for the 
colostomy is then selected. 

This should be equidistant from 
the umbilicus and the left an- 
terior superior iliac spine and is 
usually sited at the linea semi- 
lunaris about 1 inch above the 
spino-umbilical. line A circular 
piece of skin and fascia, the size 
of a penny, is incised and this 
hole deepened to excise similar 
layers of fascia and peritoneum. 

The protected end of the colon 
with the clamp is now passed 
through this incision and the 
colostomy performed by sutur- 
ing the colon to the peritoneum 
and the mucosa directly to the 
skin. If the paracolic gutter is 
narrow 7 it is encircled with a 
running suture. This is tied 
when the colon has been passed 
through the colostomy incision 
— this will close the lateral space. 

The abdomen is closed and the 
layers of the incision protected 
from the colostomy. An ad- 
herent plastic colostomy bag is 
then fitted in position and the 
dressings are placed on the 
abdominal wound. 

Perineal Surgeon . — When the abdominal surgeon has made certain that the con- 
dition is operable, the perineal surgeon closes the anus with purse-string sutures of 
stout silk. An elliptical incision between the tip of the coccyx and the central 
perineal point is made around the anus and deepened. The left forefinger is insinu- 
ated into the levator ani which is divided lateral to the finger first on one side and then 
on the other. The dissection is deepened posteriorly by incising Waldyer’s fascia 
which is a thick condensation of pelvic fascia lying between the rectum and the 
sacrum. Contact is made with the abdominal surgeon. The apex of skin anterior 
to the anus is grasped in a haemostat, which serves as a retractor, and by scissors and 
gauze dissection the wound is deepened, when the catheter within the membranous 
urethra will be felt. Both in the male and the female a plane of cleavage will be 
found between the rectum and the prostate or the rectum and the vagina, respectively. 
This plane having been carefully determined, the strong median raphe of the per- 
ineum is divided, after which the rectum can be stripped from the prostate or the 
vagina. The posterior wall of the vagina is frequently taken with the rectum. When 
the abdominal surgeon has cleared the rectum laterally, the whole of the anus and 
rectum can be drawn downwards and removed. Haemostasis must be secured and the 
perineal wound closed anteriorly and posteriorly in layers around a large drainage 
tube. Large dressings of gauze and wool are applied over the area and a triangular 
bandage is used to keep the dressing in place. 

After Treatment . — The patient is returned to bed, blood transfusion being con- 
tinued as necessary. The catheter is connected to a closed catheter drainage system 
(fig. 1475) and left in for five days. It may have to be re-inserted if voluntary 
micturition is not re-established ; carbachol may be necessary to establish this. 

Heinrich Wilhelm Gottfried von Waldeyer-Hartz, 1830-192L Professor of Anatomy, Berlin . 



Fig. 1315. — The cut edges of the pelvic peritoneum 
are being united by the abdominal surgeon over the 
space (filled by packing) where the perineal surgeon 
is working. Inset: The rectum and pelvic colon 
drawn through the left iliac incision to form a terminal 
colostomy. 
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Reactionary haemorrhage from the perineal wound may demand return to the 
theatre to open and pack the wound with gauze. The colour of the colostomy must be 
watched to make sure the blood supply is adequate. Small bowel obstruction may 
occur by herniation in the lateral space of the colostomy or through the pelvic peri- 
toneal closure line. Discharge of urine from the perineal wound demands immediate 
investigation for bladder and ureteric damage. 

Less Extensive Operations : 

Abdominal Radical Restorative Resection (anterior resection). — In 
cases of carcinoma of the rectum situated above the peritoneal reflection, 
lymphatic spread is virtually confined to the upward paths, and wide resection 
of the bowel with its lymphatic field, followed by end-to-end anastomosis 
and preservation of the sphincter mechanism is both justifiable and highly 
desirable. 

This apparently ideal treatment was, and still is, unpopular in many centres 
because it has been found that local recurrence occurred in a formidable percentage 
of cases. It has now been substantiated that the so-called recurrences are due, for 
the most part, to local implantation of free malignant cells into the distal segment that 
is to be preserved, the survival and rooting of these cells being favoured by disinfec- 
tion of the intestine by sulphasuccidine and antibiotics. Naunton Morgan has 
shown that when a suitable clamp is placed at least 2 inches (5 cm.) below the 
neoplasm, and the rectum is irrigated with buffered Dakin’s solution (Chlorinated 
soda 0-5 per cent available chlorine), and the lumen of the proximal end and the edges 
of both segments are swabbed with the same solution before anastomosis, the incidence 
of local recurrence is reduced considerably. 

Restorative resection should be performed only when the tumour is high in the 
rectum, i.c. at least 4 inches (10 cm.) above the anal orifice, and even then it should 
not be attempted if the build of the patient, and/or the anatomy of the colon 
and its vascular supply, makes restoration of the continuity of the alimentary 
canal difficult, nor in a young subject in whom these neoplasms grow rapidly and 
recur. 

The perineal operation (Lockhart-Mummery) does not remove the lymphatic 
field in relation to the inferior mesenteric artery, and it is reserved mainly as a palliative 
for poor-risk patients when the neoplasm is situated in the lower third of the rectum. 

Hartmann’s Operation. — This is an excellent procedure in an old and feeble 
patient who would not stand an abdomino-perineal procedure. Through an abdo- 
minal incision the rectum is excised down to within an inch of the anus, a colostomy 
performed and the peritoneum oversewn to cover the pelvic defect in the usual way. 
The cavity below can be drained through the anus, which is divided posteriorly. In 
the old patient, where the neoplasm is usually slow growing and spread is late, this is 
a most useful operation. 

Palliative colostomy is indicated only in cases giving rise to intestinal obstruction, 
or where there is gross infection of the neoplasm. It is often possible to resect the 
growth later. 

More Extensive Operations. — When the carcinoma of the rectum has spread to 
contiguous organs, the radical operation can often be extended to remove these 
structures. Thus in the male, where the spread is usually to the bladder, a total 
cystectomy and resection of the rectum can be effected. In the female the uterus acts 
as a barrier preventing spread from the rectum to the bladder. Accordingly, a total 
hysterectomy should be undertaken in addition to excision of the rectum. Should the 
bladder be involved, then pelvic evisceration must include that structure. Pelvic 
evisceration for carcinoma of the rectum is justifiable only when the surgeon is reason- 
ably confident that the growth can be removed in toto . When the growth is of high- 
grade malignancy, the likelihood of local recurrence is so great that pelvic evisceration 
is contraindicated. 

Pelvic Evisceration (Brunschwig’s operation). — The aim is to remove all the 
pelvic organs, together with the internal iliac and the obturator groups of lymph 

John Percy Lockhart-Mummery » 1875-1957. Surgeon , St. Mark's Hospital , London . 

Robert Hartmann , 1831-1893. Professor of Anatomy , Berlin. 

Alexander Brunschwig, Contemporary . Surgeon, Memorial Hospital for the Treatment of Cancer , New York . 
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nodes (fig. 1316). The lithotomy-Trendelenburg 
position facilitates the procedure, and ligation of 
both internal iliac arteries diminishes the blood 
loss. Rarely is it possible to preserve sufficient 
peritoneum to form a pelvic peritoneal floor, and 
the small intestine fills the empty pelvis. Especial 
care must therefore be taken to suture accurately 
the perineal skin, and to avoid pressure necrosis of 
the perineal incision by nursing the patient on 
alternate sides. Some form of urinary diversion is 
necessary (p. 1156). 

Carcinoid Tumour. — Although it must be cate- 
gorised as a malignant tumour, carcinoid tumour of 
the rectum, as far as its lethal properties are con- 
cerned, can be looked upon as a gradation between 
a benign tumour and a carcinoma. Formerly 
considered very rare, such a large number of 
carcinoid tumours of the rectum have been reported 
during recent years that a latter-day aphorism i* 

‘ keep carcinoid in mind when an atypical neoplasia of the rectum is encountered \ 
Like benign lymphoma, carcinoid tumour originates in the submucosa, the mucous 
membrane over it being intact. Consequently it seldom produces cvidenceof its presence 
in the early stages, v hen it appears as a small plaqde-like elevation. The incidence of 
clinical malignancy, i.e. the occurrence of metastates, is 10 per cent. This is much 
less than that for carcinoid tumour of the small intestine (p. 916) but it is greater 
than that of carcinoid tumour of the vermiform appendix (p. 974). Multiple 
primary carcinoid tumours of the rectum are not infrequent. In common with 
carcinoid tumours elsewhere, the neoplasm is slow of progression, and usually metas- 
tasises late. 

Treatment. — Resection of the rectum is advisable if the growth is more than r inch 
(2 5 cm.) in diameter, if recurrence follows local excision, or if the growth is fixed 
to the peri-rectal tissues. Even when metastases are present in the liver, resection 
may prolong life. 



Fig. 1316. — Radical pelvic evis- 
ceration, indicating the extent 
of the dissection and the viscera 
removed. 


MALIGNANT TUMOURS OF THE ANUS 

Carcinoma of the anus differs from carcinoma of the rectum in histological 
structure, behaviour, and the requisites for curative treatment. This is 



Fig. 1317. — Neglected papillomas of 
the anus which have become malignant. 
The patient was a woman of forty-three 
years of age and symptoms had been 
present for eight years. 


mainly because of its abundant lymph 
drainage, both superficial and deep 
(fig. 1260). 

Squamous-celled Carcinoma. — 

Because of its superficial situation the 
presence of the lesion is recognised by 
the patient, who often presents early. 
The exception is when radiation carci- 
noma develops in the anal and perianal 
skin of a patient unwisely treated with 
lightly filtered X-rays for pruritus ani. 
The chronic radiation dermatitis be- 
comes so familiar to the patient that too 
often he does not perceive the super- 
imposition of carcinoma. Simple papil- 
lomas (anal warts) sometimes take on a 
carcinomatous change (fig. 1317)* 
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Basal-celled Carcinoma.— Of twenty-eight cases occurring at the Mayo Clinic, 
seven were basaloid small-celled carcinomas that occurred near the dentate line, and 
showed a high degree of malignancy. With these exceptions, basal-celled carcinomas 
are found predominantly at the anal margin and are of relatively low malignancy. 

Melanoma.— Melanoma of the anus presents as a bluish-black soft mass that 
frequently has been confused with a thrombotic pile, and therefore unfortunately 
incised. Such trauma, followed by the trauma of defecation, incites the tumour to 
rapid metastasis. Left undisturbed, it ulcerates, and the colour of the tumour 
changes from blue to black. The inguinal lymph nodes are soon involved. Unless 
a melanoma is excised at an early stage, it disseminates by the blood-stream. 

Treatment : 

Radiotherapy.— Either low-voltage contact X-rays or interstitial gold 
radon seeds, 2 millicuries each, placed 1-5 cm. apart at the base of a 
small tumour, should be reserved for the following types of cases (Pack): 

1. Early papillary or basal-celled carcinoma of low-grade malignancy. 

2. Advanced lesions that have recurred after 
operation. 

3. In an inoperable case, with the hope of con- 
verting an inoperable carcinoma into one that is 
resectable. 

Operation.— With the above exceptions, all 
cases should be treated by the radical operation 
described below. 

Radical operation for malignant disease of the 
anus must be even more radical than that employed for 

Fig. .318.-R.dicd open- the average case of carcinoma of the rectum A curative 
tionfor.irciuoimofthe.nus, opmnon, therefore, comprises removal of the area of 
showing the area of skin re- skm shown in fig. 1318, together with a block dissection 
moved. In the male the lower of the inguinal lymph nodes and a radical abdomino- 
half of the scrotum is included, perineal excision of the rectum. This operation is very 
(After G. T. Pack and J. c. Baldwin.) formidable and causes considerable morbidity. It is 

usual therefore to do an abdomino-perineal excision, 
removing the growth and perianal area widely. If and when the inguinal lymph nodes 
become involved, a radical dissection of the groin is carried out . This formidable op- 
eration, which is founded on sound premises based on pathology, gives more favourable 
results than has been generally believed. It should be noted that dissection of the 
lymph nodes of the groin or groins, is carried out only when involvement of the 
nodes can be recognised clinically, or when a doubtful lymph node, submitted to 
frozen section at the time of the operation, proves to be involved. As has been em- 
phasised already, patients with carcinoma of the anus often present early, and in many 
patients the inguinal lymph nodes are not involved clinically. Should they become so 
later, dissection of the groin is carried out. 

The Mayo Clinic , Rochester , Minnesota, is the largest private clinic in the world. 

George Thomas Pack , Contemporary . Clinical Professor of Surgery , New York Medical College , New York . 
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CHAPTER 42 

THE UMBILICUS AND THE ABDOMINAL WALL 
(EXCLUDING HERNIA) 


THE UMBILICUS 

The umbilical cord, formed in the second monfti of foetal life from the body stalk, 
is composed of Wharton’s jelly, covered by ectoderm, and contains: 

1. The allantois, a diverticulum from the yollg sac, is a narrow tube passing from 

the cloaca through the umbilicus and umbilical qord to end blindly at the placenta. 
The part within the body forms the urachus and thfc bladder, except the trigone. The 
remainder disappears. / 

2. The viteUo-intestinal duct is a tubular oi^growth of yolk sac from which the 
gut is derived (fig. 1319). In 98 per cent, of case| by the time 
the embryo is six weeks old the vitello-intestirjfcl duct dis- 
appears (p. 1025). 

3. The Umbilical Vein. — Originally two, early in foetal 
life the right one atrophies and disappears. The vein carries 
oxygenated blood from the placenta to the foetal liver where, 
having given off branches, it bifurcates (a) to join the left 
branch of the portal vein, and (6) to pass on as the ductus 
venosus to empty its contents into the inferior vena cava. 

4. The umbilical arteries pass from the internal iliac 
arteries to, and through, the umbilicus, and, in a spiral fashion, 
traverse the umbilical cord to join the placental plexus. 

The fibrous ring of the umbilicus is situated in the 
blended aponeurosis of the linea alba at, or below, the centre 
of that line. In the early days of infancy, while the umbilicus 
becomes a consolidated scar, the structures just referred to 
shrink into impervious cords (except that section of the allantois which forms part of 
the bladder). These cords diverge from the abdominal aspect of the umbilicus into 
the extraperitoneal fatty tissue, and produce peritoneal folds. Upwards, in the free 
edge of the falciform ligament, runs the ligamentum teres (the obliterated umbilical 
vein) to the longitudinal fissure of the liver. Directly downwards to the apex of the 
bladder runs the urachus (obliterated allantois). Obliquely downwards and outwards 
pass the obliterated hypogastric (umbilical) arteries to join the internal iliac arteries. 

Lymphatics. — The lymphatic vessels drain into both groins and both axillae. 

A society lady wished to be re-vaccinated ‘ where the scar wouldn’t show \ She 
selected an area just beneath the umbilicus. Four days later she was confined to bed 
with painful adenitis of both groins and both axillae. 



Fig. 1319. — Embry- 
onic canal, showing 
the vitello-intestinal 
duct attached to the 
yolk sac. 


DISEASES OF THE UMBILICUS 


. Infection of the stump of the umbilical cord (omphalitis). 
Inflammations <^Umbilical granuloma. 

Umbilical dermatitis. 

' Pilonidal sinus. 




Fistulas 


.Faecal- 


# Patent vitello-intestinal duct. 

I Neoplastic ulceration from the transverse colon. 
- Tuberculous peritonitis. 

^^Urinary = Patent urachus. 

^Biliary. 

Thomas Wharton , 1614-1673 . Physician , St. Thomas's Hospital , London. 
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.Benign 

Neoplasms ^ 

^Malignant 


Adenoma (raspberry tumour). 
Endometrioma. 


-Primary Carcinoma 
* Secondary Carcinoma 


Stomach. 

Colon, including the rectum. 
Ovary and uterus. 

Breast. 


Hernia (p. 1051). 
Umbilical calculus. 


INFLAMMATIONS 

Infection of the Umbilical Cord. — By the third or fourth day of life the 
stump of the umbilical cord is found to be carrying staphylococci in over 50 
per cent, of babies bom in maternity hospitals. Less commonly the stump 
of the cord harbours streptococci, and epidemics of puerperal sepsis in 
maternity hospitals have been traced to the umbilical cord of one infant in the 
nursery thus infected. Esch. coli and Cl. Tetani (causing neonatal tetanus) 
are other possible invaders. The chief prophylaxis is strict asepsis during 
severance of the cord, and the daily use of 1 per cent, chlorhexidine jelly. 

Omphalitis. — The incidence of an infected umbilicus is much higher in com- 
munities that do not practise aseptic severance of the umbilical cord. When the 
stump of the umbilical cord becomes inflamed, antibiotic therapy usually localises the 
inflammation. By employing warm moist dressings the crusts separate, giving exit 
to pus. Exuberant granulation tissue requires a touch of silver nitrate. In more 
serious cases infection is liable to spread along the defunct hypogastric arteries or 
umbilical vein, when, in all probability, one or other of the following complications 
will supervene: 

1. Abscess of the Abdominal Wall. — If gentle pressure is exerted below or above 
the navel, and a bead of pus exudes at the umbilicus, a deep abscess associated with 
one of the defunct umbilical vessels is present. This must be opened. A probe is 
passed into the sinus to determine its direction and this is followed by a grooved 
director on to which the skin and overlying tissues are incised in the middle line. 

2. Extensive ulceration of the abdominal wall, due to a synergic infection, and 
is treated in the same way as post-operative subcutaneous gangrene (p. 1029). 

3. Septicaemia can occur from organisms entering the blood-stream via the 
umbilical vein. Jaundice is often the first sign. An abscess in the abdominal 
wall above the umbilicus should be sought. In other respects the treatment of this 
grave complication follows the usual lines (p. 15). 

4. Jaundice in the Newborn. — Infection reaching the liver via the umbilical vein 
may cause a stenosing intrahepatic cholangiolitis, appearing some three to six weeks 
after birth. 

5. Portal vein thrombosis and subsequent portal hypertension (p. 808). 

6 . Peritonitis carries a particularly bad prognosis. If an abscess of the abdominal 
wall is present, it should be drained. Should peritoneal fluid accumulate it should 
be drained by the insertion of an intraperitoneal suprapubic drainage tube. 

Umbilical Granuloma. — Chronic infection of the umbilical cicatrix 
which continues for weeks causes granulation tissue to pout at the umbilicus. 
There is no certain means of distinguishing this condition from an adenoma 
(p. 1026). Usually an umbilical granuloma can be destroyed by one applica- 
tion of a silver nitrate stick followed by dry dressings. An adenoma soon 
recurs in spite of these measures. 

Dermatitis of and around the umbilicus is common at all times of life. 
Fungus and parasitic infections are more difficult to eradicate from the 
umbilicus than from the skin of the abdomen. Sometimes the dermatitis is 
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consequent upon a discharge from the umbilicus, as is the case when an 
umbilical fistula or a sinus is present. A deep, tender swelling in the m idline 
below the umbilicus signifies an abscess present in the extraperitoneal fat, 
and is usually due to an infected urachal remnant. Exploration and proper 
drainage is necessary. 

Pilonidal sinus (a sinus containing a sheaf of hairs) is sometimes encountered. 
It should be excised. 

Umbilical calculus, often black in colour, is composed of desquamated epithe- 
lium which becomes inspissated and collects in a deep recess of the umbilicus. 
Eventually it gives rise to inflammation, and often a blood-stained discharge. The 
treatment is to dilate the orifice and extract the calculus, but, to prevent recurrence, it 
may be better to excise the umbilicus. 

UMBILICAL FISTULAS 

The umbilicus being a central abdominal tear, it is understandable that a 
slow leak from any viscus is liable to track |o the surface at this point (fig. 
1320). Added to this, very oc- 
casionally, the vitello-intestinal duct 
or the urachus remains patent; con- 
sequently it has been remarked 
aptly that the umbilicus is a creek 
into which many fistulous streams 
may open. 

For instance, an enlarged inflamed 
gall-bladder perforating at its fundus 
may discharge gall-stones through the 
umbilicus. Again, an unremitting flow 
of pus from a fistula at the umbilicus of 
a middle-aged woman led to the dis- 
covery of a length of gauze overlooked 
during hysterectomy five years pre- 
viously. 

The vitello-intestinal duct occasionally persists, and gives rise to one of 
the following conditions ; 

1. It remains patent (figs. 1321 and 1322 (a)). The resulting umbilical 

(1 b ) A small portion only of 
the duct near the umbilicus 
remains unobliterated. This 
gives rise to a sinus that dis- 
charges mucus. The epi- 
thelial lining of the sinus 
often becomes everted to 
form an adenoma (p. 1026). 

2. Sometimes both the 
umbilical and the intestinal 
ends of the duct close, but 
the mucous membrane of 

S.P.S. — 65 


fistula discharges mucus and, rarely, faeces. 



Fig. 1321.— Patent vitello-intestinal duct opening 
into the umbilicus. ( After A. L. Taylor.) 


* 



Fig. 1320. — This patients aged sixty-two, 
complained only of a purulent discharge from 
the umbilicus. A lump could be felt in the 
position outlined. Perforated carcinoma of 
the transverse colon. 
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the intervening portion remains, and an intra-abdominal cyst develops (fig. 
1322 (c)). 

00 (<D id) (•) 

Fig. 1322. — Anomalies connected with the vitello-intestinal duct : (a) umbilical fistula ; 
(b) umbilical sinus (not illustrated); (c) intra-abdominal cyst; (d) intraperitoneal band; 
(0 Meckel’s diverticulum adherent to the sac of a congenital umbilical hernia. 

3. With its lumen obliterated or unobliterated, the vitello-intestinal duct 
provides an intraperitoneal band (fig. 1322 (dj) which is a potential danger, for 

intestinal obstruction is liable to occur. The 
obstruction results from a coil of small 
intestine passing under or over (fig. 1323), or 
becoming twisted around, the band. 

4. Such a band may contract and pull a 
Meckel’s diverticulum into a congenita] 
umbilical hernia (fig. 1322(e)). 

5. A vitello-intestinal cord connected to 
Meckel’s diverticulum, but not attached to 

the umbilicus, becomes adherent to, or knotted around, another loop of 
small intestine, and so causes intestinal obstruction. 

6. Sometimes a band extending from the umbilicus is attached to the 
mesentery near its junction with a distal part of the ileum. In this case the 
band is probably an obliterated vitelline artery, and is not necessarily associ- 
ated with a Meckel’s diverticulum. 

Treatment. — A patent vitello-intestinal duct should be excised, together 
with a Meckel’s diverticulum, if such be present, preferably when the child 
is about six months old. When a vitello-intestinal band gives rise to acute 
intestinal obstruction, after removing the obstruction by division of the band, 
it is expedient, when possible, to excise the band and to bury the cut ends. 

A patent urachus seldom reveals itself until maturity, or even old age. This is 
because the contractions of the bladder commence at the apex of the organ and pass 
towards the base. A patent urachus, because it opens into the apex of the bladder, 
is closed temporarily during micturition, and so the potential urinary stream to the 
umbilicus is cut off. Therefore the fistula remains unobtrusive until a time when the 
organ is overfull, usually due to some form of obstruction. 

Treatment. — Usually treatment is directed to removing the obstruction to the 
lower urinary tract. If, after this is remedied, the leak continues or a cyst develops 
in connection with the urachus, umbilectomy and excision of the urachus down to 
its insertion into the apex of the bladder, with closure of the latter organ, is indicated. 

Abscess in a urachal remnant , causing persistent umbilical dermatitis and discharge, 
is described on p. 1025. 



Fig. 1323. — Vitello-intestinal duct 
causing intestinal obstruction. 


NEOPLASMS OF THE UMBILICUS 

Umbilical adenoma or Raspberry tumour is commonly seen in infants 
(fig. 1324), but only occasionally later in life. It is due to a partially 


Jcnarm Frig d rich Meckel ( The Younger 1781-7833. Professor of Anatomy and Surgery , Haifa 
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(occasionally a completely) unobliterated vitello-intestinal duct. Mucosa 
prolapsing through the umbilicus gives rise to a raspberry-like tumour, which 
is moist with mucus and tends to bleed. 

Treatment. — If the tumour is pedunculated, a ligature is tied around it, 
and in a few days the polypus drops off. 

Should the tumour reappear after this 
procedure, umbilectomy is indicated. 

Sometimes a patent vitello-intestinal 
duct, or more often a vitello-intestinal 
band, will be found associated with a 
Meckel’s diverticulum. The Meckel’s 
diverticulum and the attached cord or 
duct should be excised at the same 
time as the umbilicus. Histologically, 
the tumour at the umbilicus consists 
of columnar epithelium rich in goblet 
cells. 

Endometrioma occurs in women be- 
tween the ages of twenty and forty-five. 

On histological examination it is found to 
consist of endometrial glands occupying the 
same plane in the dermis as the sudoriferous 
glands, and opening on to the surface in the 
same way. The umbilicus becomes pain- 
ful and bleeds at each menstruation, when the small fleshy tumour between the folds 
of the umbilicus becomes more apparent. Occasionally an umbilical endometrioma 
is accompanied by endometrioma s in the uterus or ovary. When, as is usually the 
case, the tumour is solitary, umbilectomy will cure the condition. 

Secondary carcinoma at the umbilicus 1 (fig. 1325) is not very uncom- 
mon, but is always a late manifestation of the disease. The primary 

neoplasm is often situated in the stomach, 
colon or ovary, but a metastasis from the breast, 
probably transmitted along the lymphatics of 
the round ligament of the liver, is sometimes 
located here. 

THE ABDOMINAL WALL 

Tearing of the inferior epigastric artery 
occurs in three dissimilar types of individual, 
viz. elderly women, often thin and feeble; 
athletic, muscular men, usually below middle 
age ; and pregnant women, mainly multiparae 
late in pregnancy. The site of the haematoma 
is usually at the level of the arcuate line, where 
the posterior sheath of the rectus abdominis is 
lacking. 

1 The neoplastic nodule so caused is known as Sister Joseph’s nodule. Sister Joseph of 
the Mayo Clinic imparted this clinical observation to the late Dr. William Mayo. 



Fig. 1325. — Secondary nodule 
at the umbilicus in a case of carci- 
noma of the stomach. 



Fig. 1324. — Adenoma (raspbery tumour) 
of the umbilicus. 
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Clinical Features. — The possibility of tearing of the epigastric vessels 
should always be considered when, following a bout of coughing, or a sudden 
blow to the abdominal wall, an exquisitely tender lump appears in relation to 
the rectus abdominis (fig. 1326). Occasionally, a hsematoma occurs within 

the muscles lateral to the rectus sheath. Unless 



there is bruising of the overlying skin the diagnosis 
may be difficult. 

Differential Diagnosis . — The conditions for which the 
haematoma is frequently mistaken are, in the female, a 
twisted ovarian cyst, and in both sexes, when the lump 
is on the right side, an appendix abscess. The sign most 
likely to be of value in differentiating a hsematoma of 
the abdominal wall from these conditions, namely tensing 
the abdominal musculature, is often unsatisfactory 
because of the pain it causes. Again, the differential 
diagnosis between the hsematoma and a strangulated 
Spigelian hemiaUp. 1058) may be difficult. The absence 
of vomiting suggests a hsematoma, and the presence of 
resonance over the swelling favours a Spigelian hernia, while a plain radiograph of 
the abdomen sometimes gives positive evidence of the latter. 

As a Complication of Pregnancy . — Rupture of the inferior epigastric artery occurs 
occasionally during pregnancy. Surprising to relate, the haemorrhage into this closed 
space from this comparatively small artery has proved fatal. 

Treatment. — With rest, a comparatively small hsematoma may resolve, but 
sometimes renewed haemorrhage causes the hsematoma to rupture into the peritoneal 
cavity. Therefore it is safer to operate early, evacuate the clot, and ligate the artery. 


Fig. 1326. — Tearing of 
the inferior epigastric 
artery, showing the tell-tale 
swelling and bruising (see 
text). (Dr. C. L. Colton, Bristol .) 


BURST ABDOMEN (syn. ABDOMINAL DEHISCENCE) 

- In 1 to 2 per cent, of cases a laparotomy wound disrupts and viscera are 
eventrated. The peak incidence of the catastrophe is between the sixth and 
eighth days after operation. The predisposing causes are infection, persistent 
cough, abdominal distension, leakage of pancreatic enzymes, hypopro- 
teinaemia, delayed healing in anaemia and malignancy, and the too early 
removal of deep sutures, which should remain in place for twelve to fourteen 
days. 

It is interesting and instructive to note' that upper abdominal incisions 
disrupt more frequently than lower abdominal incisions, and that the suture 
material employed appears to have no bearing on the incidence of the disaster. 
Surgeons who use st ainl ess steel wire sutures have the same incidence as 
those employing catgut, cotton, silk, or nylon (Long). 

In most cases dehiscence of the deeper layers occurs some days before the 
wound actually bursts asunder; the peritoneal stitches snap or become untied 
within the first three days of operation, though often it is the peritoneum at 
the site of the suture line which tears. Sometimes the damage is done while 
the patient is coming round from the anaesthetic; a most potent factor in this 
respect is the violent coughing reflex set up if an endotracheal tube is with- 
drawn while the patient is but lightly anaesthetised. 

Prophylaxis. — Great care should be taken in suturing the anterior layer 
of the rectus sheath — by interrupted sutures if there is any predisposing 
cause of dehiscence. The insertion of deep tension sutures of nylon is an 
additional insurance. When infection of the wound has supervened, or in 


Richard Calver Long , Contemporary . Surgeon, Royal Victoria Hospital, Montreal. 
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other conditions in which it is thought that the stitches are liable to give way, 
the abdominal wall should be supported by ‘ corsets 9 of adhesive plaster. In 
debilitated and aged subjects wound healing is retarded, so vitamins, particu- 
larly vitamin C, and a high protein diet are indicated. 

Clinical Features. — A serosanguineous (pink) discharge from the wound 
is a forerunner of disruption in fully 50 per cent, of cases. It is the most 
pathognomonic sign of impending wound disruption, and it signifies that 
intraperitoneal contents are lying extraperitoneally. The patient often 
volunteers the information that he “felt something give way 99 . If skin sutures 
have been removed, omentum or coils of intestine may be forced through the 
wound and will be found lying on the skin. Pain and shock are usually absent, 
but there may be symptoms and signs of intestinal obstruction. 

Treatment.— An emergency operation is required to replace the bowel, 
relieve any obstruction, and to resuture the woiind. While awaiting operation, 
reassure the patient and cover the wound with a sterile towel. The stomach 
is emptied by a gastric tube and intravenous fluid therapy commenced. 

Operation. — Each protruding coil of intestine is washed gently with saline 
solution, and returned to the abdominal cavity. Then protruding greater omentum 
is treated similarly and spread over the intestine. The abdominal wall having been 
cleansed, all layers are approximated by through-and-through sutures of braided 
nylon or strong silk. The abdominal wall is supported by strips of adhesive plaster 
encircling the anterior two-thirds of the circumference of the trunk. Antibiotic 
therapy is started. 

Contrary to what might be thought, peritonitis rarely supervenes and, 
though the skin wound becomes infected, healing is satisfactory. A second 
dehiscence rarely occurs. 

INFECTIONS 

Cellulitis can occur in any of the planes of the abdominal wall. 

Superficial cellulitis is usually discovered when an abdominal wound is 
inspected following pyrexia. The earliest sign is when the stitches become 
embedded in the oedematous skin. Later there is a blush extending for a 
variable distance from the incision or the stitch holes. On palpation with the 
gloved hand usually one area is found to be more indurated and tender than 
the remainder. A stitch should be removed from the immediate vicinity, 
and if pus or sero-pus escapes it is sent for bacteriological examination, 
meanwhile one of the tetracyclines is administered. 

Deep cellulitis is characterised by brawny oedema towards one or both flanks, 
and not infrequently of the scrotum or vulva as well. Antibiotic therapy is 
the mainstay of treatment. When tenderness persists, an incision dividing 
the muscles carefully, layer by layer, until pus or purulent fluid is en- 
countered, is often advisable. 

Progressive post-opera dve bacterial synergistic gangrene is fortunately a 
rare complication after laparotomy, usually for a perforated viscus (notably perforated 
appendicitis). It has also occurred after gall-bladder operations and even after 
drainage of an empyema thoracis. The condition is due to the synergic action of 
microserophilic non-haemolytic streptococci and, usually, a staphylococcus. The skin 
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in the immediate vicinity of the wound exhibits signs of cellulitis. Within a few days 
a central purplish zone with an outer brilliant red zone can be distinguished, and the 
whole region is extremely tender. Soon the purplish area becomes gangrenous and 

looks like su6de leather. Slowly the condition ad- 
vances (fig. 1327). The gangrenous skin liquefies, 
exposing underlying granulation tissue. If the 
condition persists, the general condition de- 
teriorates. 

Treatment. — Identification of the organisms and 
a report on their sensitivity to antibiotics is essential. 
The usual antibiotics may be of little avail. 
Bacitracin can be effective (10,000 to 20,000 units 
I.M., every six hours with local application of 500 
units per ml., 4 times daily). Without vigorous and 
Fig. 1 327. — Bacterial syner- effective treatment the gangrene spreads to the flanks 

gistic gangrene of the chest and and the patient may die of toxaemia. Hyperbaric 

abdominal wall. oxygen (p. 80), if available, can be a useful 

ancillary treatment. 


NEOPLASMS OF THE ABDOMINAL MUSCULATURE 

Desmoid tumour is a tumour arising in the musculo-aponeurotic structures of 
the abdominal wall* especially below the level of the umbilicus. It is a completely 
unencapsulatcd fibroma, and is so hard that it creaks when it is cut. Some cases recur 
repeatedly in spite of apparently adequate excision. 

Aetiology. — Eighty per cent, of cases occur in women, many of whom have borne 
children, and the neoplasm occurs occasionally in scars of old hernial or other 
abdominal operation wounds. Consequently, trauma — e.g. the stretching of the 
muscle fibres during pregnancy or possibly a small hsematoma of the abdominal 
wall — appears to be an setiological factor. 

Pathology. — The tumour is composed of fibrous tissue containing multinucleatcd 
plasmodial masses resembling foreign-body giant-cells. Usually of very slow 
growth, it tends to infiltrate muscle in the immediate neighbourhood. Eventually it 
undergoes a myxomatous change : it then increases in size more rapidly. Metastasis 
does not occur. Unlike fibromata elsewhere, no sarcomatous change occurs. 

Treatment. — Unless the tumour is excised widely, with a surrounding margin of 
at least 2 5 cm. of healthy tissue, recurrence commonly takes place. After removal of 
a large tumour, repair of the defect in the abdominal wall by tantalum gauze or nylon 
mesh (p. 1056) is required. These tumours are moderately radio-sensitive. 

Fibrosarcoma of the abdominal wall is rare. It is resistant to radiotherapy and 
only in some cases can a wide excision, with tantalum or nylon net repair, offer hope 
of a cure. 

Adenocarcinoma of the colon (fig. 1320) or of other viscera may invade the 
abdominal wall. In such cases the resection of this extension, along with the primary 
growth, may require special repair of the resulting defect. 


CHAPTER 43 


HERNIA 

A hernia is the protrusion of a viscus or part of a viscus through an abnormal 
opening. The external abdominal hernia is the commonest form (fig. 1328). 



Fig. 1328. — External herniae. Red — common. White -- not unusual. Black = rare. 


At least 2 per cent, of male inhabitants of Great Britain have a hernia 
(Keith), the common types being inguinal, femoral, and umbilical. The most 
frequent of these is inguinal which occurs in 73 per cent, of cases; then 
comes femoral, in 17 per cent, of cases, followed by umbilical, which occurs 
in 8 5 per cent. This leaves 1 -5 per cent, for the rarer forms. Post-operative 
incisional hernia has not been included. 


Aetiology* — In most cases no cause can be elucidated. It is probable that indirect 
inguinal hemise occur in a congenital preformed sac — the remains of the processus 
vaginalis (Hamilton Russell). Sometimes a powerful muscular effort or strain oc- 
casioned by lifting a heavy weight will cause such a hernia. Any condition which 
raises intra-abdominal pressure is liable to be followed by a hernia. Whooping cough 
is a predisposing cause in childhood, whilst a chronic cough favours the appearance of 
a hernia in an adult. Straining on micturition because of urethral obstruction and 
straining on defsecation 1 may precipitate a hernia. . 

Stretching of the abdominal musculature because of an increase m contents as m 
obesity and in pregnancy, can be another factor. Fat acts as a kind of pile-driver 
for it separates muscle bundles and layers, weakens aponeuroses, and favours the 
appearance of paraumbilical, direct inguinal, and hiatus hermae. 


1 If a patient over forty presents with recent hernia one shouidenquire particularly as to 
bowel habits, for rectal and colonic carcinoma can be brought to light in this w y. 


Sir Arthur Keith , 1866-1966. Curator of the Museum r. Royal College of Surgeons of England. 
Hamilton Russell , 1860-1933. Surgeon, Alfred Hospital, Melbourne. 
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Pathological Anatomy. — As a rule, a hernia consists of three parts — 
the sac, the contents of the sac, and the coverings of the sac. 

The sac consists of a diverticulum of peritoneum which is divided into a 
mouth, neck, body, and fundus (fig. 1329). Usually the neck is well-defined, 
but in certain direct inguinal hemiae and in many incisional 
hemiae there is no actual neck. The body of the sac varies 
greatly in size and is not necessarily occupied. In cases 
occurring in infancy and childhood the sac is more delicate 
than the parietal peritoneum with which it is continuous. 

Fig. 1329.— The In old-standing cases, especially after years of pressure by 

various parts of a a truss, the wall of the sac is comparatively thick and even 
nemial sac. J 

(in places) of cartilaginous consistency. 

Contents. — The most common contents of a hernial sac are one or more of 
the following: 

1. Omentum = omentocele (syn. epiplocele). 

2. Intestine = enterocele. Usually small intestine, but, in some instances, 
large intestine or the vermiform appendix. 

3. A portion of the circumference of the intestine = Richter’s hernia. 

4. A portion of the bladder, or a diverticulum of the bladder, is sometimes 
present in addition to other contents in a direct inguinal, a sliding inguinal, 
and in a femoral hernia. 


5. Ovary with or without the corresponding Fallopian tube. 

6. A Meckel’s diverticulum = Littre’s hernia. 

7. Fluid. As a part of ascites, or as a residuum thereof. Blood-stained fluid 
accompanies strangulation. 

Coverings are derived from the layers of the abdominal wall through 
which the sac passes. In long-standing cases they become atrophied from 
stretching and so amalgamated that they are indistinguishable one from 
another. 

Classification. — A fundamental classification of hemiae, irrespective of 
their site, is as follows: 


1. Reducible. 

2. Irreducible. 

3. Obstructed '. 

4. Strangulated. 

5. Inflamed. 


( Complication of 1.) 
{Complications of 2.) 


REDUCIBLE HERNIA 

The hernia either reduces itself when the patient lies down, or can be 
reduced by the patient or by the surgeon. The physical signs of reduction 
vary somewhat with the nature of the contents of the sac. Intestine gurgles 
on reduction, and the first portion is more difficult to reduce than the last. 
Omentum is doughy, and the last portion is more difficult to reduce than 
the first. 


1 The term ‘ incarcerated ’ should be reserved for impaction of faeces within large intestine. 

August Gottlieb Richter , 1742-1812. Surgeon , Gdttingen, Germany . 

Gabriele Fallopio , 1523-1562. Professor of Anatomy , Surgery and Botany « Padua • 

Johann Friedrich Meckel ( The Younger ), 1781-1833. Professor of Anatomy and Surgery , Halle . 

Alexis Littre, 1668-1725. Surgeon and Unofficial Teacher of Anatomy , Paris. Littre described * MecheVs * diver- 
ticulum in a hernial sac long before Meckel was born. 
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IRREDUCIBLE HERNIA 

A hernia is said to be irreducible when its contents cannot be returned to 
the abdomen, and there is no evidence of other complications. Usually such 
a condition is brought about by adhesions between the sac and its contents or 
from overcrowding within the sac. Irredudbility without other symptoms 
is almost diagnostic of an omentocele. Femoral and umbilical hernia: are 
most often thus complicated. An inguinal hernia is not often irreducible, 
but in long-standing cases it is sometimes only partially reducible. Any 
degree of irredudbility predisposes to strangulation. 

OBSTRUCTED HERNIA 

An obstructed hernia is an irredudble hernia containing intestine the 
lumen of which is obstructed from without f>r from within; but there is no 
interference to the blood-supply to the boweL The symptoms are less severe 
and the onset more gradual than is the case In strangulation, but more often 
than not the obstruction culminates in strangulation. Usually no clear 
distinction can be made between obstruction and strangulation in hemiae, 
so the safe course is to assume that strangulation is imminent and treat the 
case accordingly. 

Incarcerated Hernia. — The term ‘ incarceration ’ is often used loosely as an alter- 
native to obstruction or strangulation. As emphasised already, the term ‘ incarcera- 
tion 9 should be employed only when it is considered that the lumen of that portion of 
the colon occupying a hernial sac is blocked with faeces. In that event the scybalous 
contents of the bowel should be capable of being indented with the finger, like putty. 

STRANGULATED HERNIA 

A hernia becomes strangulated when the blood-supply of its contents is 
seriously impaired, rendering gangrene imminent. Gangrene may occur as 
early as five or six hours after the onset of the first symptoms of strangulation. 

Although inguinal hernia is four times more common than femoral hernia, 
a femoral hernia is more likely to strangulate. 

Pathology. — The intestine is obstructed, and in addition its blood 
supply is constricted. At first only the venous return is impeded. The 
wall of the intestine becomes congested and bright red, and serous fluid is 
poured out into the sac. As the congestion increases, the intestine becomes 
purple in colour. As a result of increased intestinal pressure the strangulated 
loop becomes distended, often to twice its normal diameter. As venous 
stasis increases, the arterial supply becomes more and more impaired. 
Ecchymoses appear under the serosa. Blood is effused into the lumen of the 
loop, and also through the serosa, causing the fluid in the sac to become 
blood-stained. The shining serosa becomes dull and covered by a fibrinous, 
sticky wntda te . By this time the walls of the intestine have lost their tone; they 
feel flabby, and are very friable. The lowered vitality of the intestine 
favours migration of bacteria through the intestinal wall, and the fluid in 
the sac teems with bacteria. Gangrene appears at the rings of constriction 
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Fig. 1330. — Gangrene com- 
mences at the areas of constric- 
tion and then at the antimesen- 
teric border. 


(fig. 1330), which become deeply furrowed and 
jdQpi n*. __ grey in colour. Also from the anti-mesenteric 

border gangrene spreads upwards, and the 
ommowim# colour changes, which vary from black to grey 
CAN6UNE or green, are due to decomposition of blood in 
the subserosa. If the strangulation is un- 
relieved, perforation of the wall of the intestine 
occurs, either on the convexity of the loop or at 
the seat of constriction. The mesentery in- 
volved in the strangulation becomes congested 
mences “ro nS md haemorrhagic, and thrombosis of its vessels 

tion and then at the antimesen- occurs. Finally it, too, becomes gangrenous, 
tenc border. Peritonitis spreading from the sac to the 

peritoneal cavity is the usual terminal event. 

Clinical Features. — Pain comes on suddenly, and is at first situated over 
the hernia. Generalised abdominal pain soon supervenes ; it is paroxysmal 
in character and is often located mainly at the umbilicus. Vomiting is 
forcible and usually oft-repeated. The patient often says that the hernia 
has recently become larger. On examination, the hernia is tense, extremely 
tender , and there is no expansile impulse on coughing. 

The patient is seriously ill and treatment is vitally urgent. Unless the 
strangulation is relieved, the paroxysms of pain continue until peristaltic 
contractions cease with the onset of gangrene when paralytic ileus (often 
the result of peritonitis) develops. Spontaneous cessation of pain is therefore 
of grave significance. 

Strangulated Richter’s Hernia (syn. Strangulated Partial Enterocele). — 
A portion of the circumference of the intestine is affected (fig. 1331). The 
condition, which usually complicates femoral hernia (p. 1047), and, rarely, 
an obturator hernia, is particularly dangerous as operation is frequently 
delayed because the clinical features mimic gastro- 
enteritis. The local signs of strangulation are 
often not obvious, the patient may not vomit, or 
vomits only once or twice. Intestinal colic 
occurs, but the bowels are often opened normally 
or there may be diarrhoea; absolute constipation 
(p. 929) is delayed until paralytic ileus supervenes. 

For these reasons gangrene of the knuckle of 
bowel and peritonitis often have occurred before 
operation is undertaken. fig. 1331. — Gangrenous 

Strangulated Omentoceie.— The initial strangulated femoral hernia, 
symptoms are in general similar to those of strang- 
ulated bowel, but the recurring attacks of generalised abdominal pain are not 
maintained. Vomiting and constipation may be absent. Unlike intestine, 
omentum can exist on a very meagre blood-supply. The onset of gangrene 
is therefore correspondingly delayed, and it occurs first in the centre of the 
fatty mass. Unrelieved, a bacterial invasion of the dying contents of the 



Fig. 1331. — Gangrenous 
Richter’s hernia from a case of 
strangulated femoral hernia. 
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sac will almost certainly occur. Infection is limited to the sac for days, and 
sometimes for weeks. In an inguinal hernia infection usually terminates as 
a scrotal abscess, but extension of peritonitis from the sac to the general 
peritoneal cavity is always a possibility. 

INFLAMED HERNIA 

Inflammation can occur from external causes, such as pressure from an ill-fitting 
truss, or from inflammation of contents within the sac, e.g. acute appendicitis or 
salpingitis. The hernia is tender but not tense, and the overlying skin becomes red 
and cedematous. If it is considered the condition is due to inflammation of an organ 
within the sac, herniotomy is necessary in order to deal with the cause. 

INGUINAL HERNIA 

SURGICAL ANAT0MY 

The superficial inguinal ring is a triangulariaperture in the aponeurosis of the 
external oblique, and lies 1*25 cm. (£ inch) abovfc the pubic tubercle. The ring is 
bounded by a superomedial and an inferolateral c$us joined by criss-cross intercrural 
fibres. Normally the ring will not admit the tip jpf the little finger (fig. 1332D). 

The deep inguinal ring lies 125 cm. above the inguinal (Poupart’s) ligament, 
midway between the symphysis pubis and the anterior superior iliac spine. It is a 
U-shaped condensation of the transversalis fascia, incomplete above (fig. 1332A3). 
The competency of the deep inguinal ring depends upon the integrity of this fascia. 1 

The Inguinal Canal. — In infants the superficial and deep inguinal rings are 
almost superimposed, and the obliquity of this canal is slight. In adults the inguinal 
canal, which is about 3-75 cm. (i£ inches) long, is directed downwards and medially 
between the superficial and deep inguinal rings. In the male the inguinal canal 
transmits the spermatic cord, the ilio-inguinal nerve, and the genital branch of the 
genito-femoral nerve. In the female the round ligament replaces the spermatic cord. 

Boundaries of the Inguinal Canal. — The best way to understand these is to 
study these diagrams (viewing the canal from the deep to the superficial layers) : 



Fig. 1332. — Sketches of the boundaries of the right inguinal canal. A. The deepest layer. 
Hatched area -- transversalis fascia. The inguinal ligament passes between (1) the anterior 
superior iliac spine and (2) the pubic tubercle. (3) — The U-shaped internal ring with 
the inferior epigastric artery (4) lying medially. (5) The direction of the spermatic cord. 
B. The transversus muscle arches above the internal ring to join C. The internal oblique to 
form the conjoined tendon behind the cord. D. The external oblique aponeurosis, showing 
the crura of the external ring and the intercrural fibres. 

Thus, the boundaries of the inguinal canal are as follows: 

Posteriorly . — Internal oblique (here conjoined tendon) ; inferior epigastric artery ; 
fascia transversalis (see A and B). 

1 The transversalis fascia is the ‘fascial envelope’ of the abdomen. 

Francois Poupart , 1661-1708 . Surgeon t Hdtel-Dieu , Pans. 
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Anteriorly . — External aponeurosis ; fibres of internal oblique (sec C and D). 

Superiorly . — Internal oblique (see C). 

Inferiorly . — Inguinal ligament (see A, B, C and D). 

An indirect inguinal hernia travels down the canal on the outer (lateral and anterior) 
side of the spermatic cord. A direct hernia comes out directly forwards through the 
posterior wall of the inguinal canal. While the neck of the indirect hernia is lateral to 
the inferior epigastric vessels, the direct hernia usually emerges medial to this except in 
the saddle-bag or pantaloon type, which has both a lateral and a medial compo- 
nent (p. 1043). An inguinal hernia can be differentiated from a femoral hernia by 
ascertaining the relation of the neck of the sac to the medial end of the i ng uinal 
ligament and the pubic tubercle, i.e. in the case of an inguinal hernia the neck is above 
and medial, while that of a femoral hernia is below and lateral (fig. 1355). 


INDIRECT (syn. OBLIQUE) INGUINAL HERNIA 

An indirect inguinal hernia is the most common of all forms of hernia. 
Many subscribe to the belief that, at whatever age it appears, it occurs into a 
preformed sac which is a partially or completely patent processus vaginalis. 
Normally, shortly before birth, the processus vaginalis becomes obliterated, at 
first at the deep inguinal ring, and a little later immediately above the 

upper pole of the epididymis; the 
tunnel of peritoneum between 
these two points becomes a fibrous 
cord. 

In the first decade of life 
inguinal hernia is more common 
on the right side in the male. 
This is no doubt associated with 
the later descent of the right testis 
(p. 1215). After the second de- 
cade left inguinal hemiae are as 
frequent as right. The hernia is bilateral in nearly 30 per cent, of cases. 
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Fig. 1333. — Types of oblique inguinal herni 


There are three types of oblique inguinal hernia (fig. 1333): 

1. Bubonocele. 1 — The hernia is limited to the inguinal canal, the processus 
vaginalis having been obliterated at the superficial inguinal ring. This type of hernia 
is seen commonly in young adults; the history is usually a short one. 

2. Funicular. 2 — The processus vaginalis is closed only at its lower end, just above 
the epididymis. When the sac is occupied, the contents of the sac can be felt separ- 
ately from the testis, which lies below the hernia. The funicular variety is common in 
adults who give a history of inguinal hernia of some standing. 

3. Complete (syn. Scrotal). — There is a persistence of the prenatal condition 
before the processus vaginalis becomes obliterated; nevertheless a complete inguinal 
hernia is rarely present at birth. Commonly encountered in infancy, it may not 
appear until adolescent or adult life. The testis appears to lie within the lower part of 
the hernia. 

Clinical Features. — An oblique inguinal hernia can appear at any 
age. Males are twenty times more commonly affected than females. 

In the early stages of the development of the hernia when the sac is still 
limited to the inguinal canal (bubonocele), the diagnosis presents some 
difficulty. Often the patient complains of pain in the groin or pain referred 


1 Boubon. Gr. = the groin. Bubo = an enlarged lymph node in the groin or axilla. 

8 Funiculus. L. = a small cord, or funnel. 
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Fig. 1334. — Oblique left 
inguinal hernia which be- 
came apparent when the 
patient coughed, and per- 
sisted until it was reduced. 


IO37 

to the testicle when he is performing heavy work, or taking strenuous exercise. 
The patient is asked to cough and a small transient bulging may be seen and 
felt together with an expansile impulse. Often the 
bulge may be better seen by observing the ing uinal 
region from the side or even looking down the 
abdominal wall while standing slightly behind the 
respective shoulder of the patient. 

When an oblique inguinal hernia has become 
larger it produces a swelling that appears at first 
intermittently. In these circumstances the sw elling 
often becomes apparent when the patient coughs, 
and it persists (fig. 1334) until it is reduced, usiially 

by the act of lying down. 1 
Local pain is unusua) un- 
less complications {have 
occurred. 

As time goes oh the 

hernia comes down as soon as the patient assumes the 
upright position. In large herniae (fig. 1335) there is 
a sensation of weight, and dragging on the mesentery 
may produce epigastric pain. If the contents of the 
sac are reducible, the inguinal canal will be found to 
be commodious. 

In infants the swelling appears when the child cries. 
An inguinal hernia may be translucent in infancy and 
early childhood, but never in an adult. 

Differential Diagnosis in the Male 

(a) A vaginal hydrocele, (b) An encysted hydrocele of the cord, (c) Sperma- 
tocele. (d) A femoral hernia (p. 1047). (e) An incompletely descended testis 

inguinal canal. An inguinal hernia is often asso- 
ciated with this condition. (/) A lipoma of the cord. 

This is often a difficult, but unimportant, diagnosis. 

It is usually not settled until the parts are displayed 
by operation. 

Differential Diagnosis in the Female 

(a) A hydrocele of the canal of Nuck (fig. 1336) is Fig. 1336. — Hydroceleof 

the commonest differential diagnostic problem. 

(b) A femoral hernia . brilliantly translucent. 


Fig. 1335. — Bilateral 
oblique inguinal herniae 
which have descended 
into the scrotum. 



1 Notes on the clinical examination . — The clinician is seated in front of the patient who 
stands with his legs apart. He is instructed to look at the ceiling and to cough at the ceiling. 
If the hernia will come down it usually does. The examiner looks for the impulse and feels 
for the impulse and then satisfies himself on the following points: (i) Is the hernia right, 
or left, or bilateral? (2) Is it an inguinal or a femoral hernia (see p. 1048)? (3) Is it a 
direct or an indirect inguinal hernia ? (4) Is it reducible or irreducible ? (patient has to he 

down for this to be ascertained). (5) Is the inguinal hernia incomplete (bubonocele) or com- 
plete (scrotal) ? (6) What are the contents — bowel (enterocele), or omentum (omentocele 
or epiplocele) ? 

Anton Nuck, 1660-1692. Professor of Anatomy and Medicine , Leyden, Holland. 
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TREATMENT OF INDIRECT INGUINAL HERNIA 

A Truss: A truss is used when operation is contraindicated because of 
cardiac, pulmonary (fig. 1337), or other systemic disease, or when operation 
is refused. The hernia must be reducible. A rat-tailed spring truss (fig. 1338) 
with a perineal band to prevent the truss slipping will, with due care and 

attention, control a small or moderate- 
sized inguinal hernia. A truss must be 
worn continously during waking hours, 
kept clean, and in proper repair, and 
renewed when it shows signs of wear. 
It should be applied before the patient 


Fig. 1338. — Rat-tailed truss. 

gets up and while the hernia is reduced. A properly-fitting truss con- 
trols the hernia when the patient stands with his legs wide apart, stoops, 
and coughs violently. However, as Farquharson stresses, often the pad of 
a truss is seen to lie to the side of the swelling, where the pressure it exerts 
is both useless and harmful. In these circumstances the truss is a menace, 
for it increases the risk of strangulation. 

For a large irreducible hernia a bag truss is sometimes employed, but as a 
rule operation should be urged in cases of irreducibility, because of the danger 
of strangulation. 

Infants and Trusses . — Special inflatable rubber trusses, formerly popular for the 
control of an infant’s hernia are rarely used. Provided urgent admission is not 
required for sudden irreducibility, the parents are advised to wait until operation is 
performed when the infant is three months old. 

Operative Treatment 

Operation is undoubtedly the treatment of choice. Contraindications and 
the use of a truss are mentioned above. It is important to remember that 
patients who have a bad cough from chronic bronchitis should not necessarily 
be denied operation, for these are the very people who are in danger of 
getting a strangulated hernia. Operation can, if necessary, be undertaken 
in adults, using spinal, epidural or local anaesthesia. 

The types of operation are usually classified as (1) Herniotomy, (2) Hernior- 
rhaphy and Hemioplasty. 

Inguinal Herniotomy. — This is the essential basic operation and it en- 
tails dissecting out and opening the hernial sac, reducing any contents and 




Fig. 1337. — Accoutrements of a hernia 
patient, in which operation is contrain- 
dicated because of asthma. Left: rat- 
tailed truss. Right: asthma inhaler. 


Eric Leslie Farquharson , Contemporary. Surgeon, Royal Infirmary , Edinburgh . 



HERNIA 


IO39 


then tying off the neck of the sac and removing the remainder. It is em- 
ployed either by itself or as the first step in herniorrhaphy or hemioplasty. 
By itself it is sufficient for the treatment of hernia in infants, adolescents and 
young or fit adults who have good inguinal musculature. In fact, any attempts 
at repair (herniorrhaphy or hemioplasty) in such cases are meddlesome, and 
do more harm than good. 

In infants it is not necessary to open the canal, as the internal and external rings 
are superimposed. Excellent results are obtained. The operation should be done 
in the morning and the child allowed home in the evening. Usually there is no 
need for the child to stay in hospital. ‘ The best nurse is the mother.’ 

Inguinal Herniorrhaphy (and Hemioplasty).— This operation consists 
of (1) excision of the hernial sac (herniotomy) plus (2) repair of the 
stretched internal inguinal ring (transversalis fascia) and (3) reconstruction 
of the posterior wall of the inguinal canal by tuturing and darning, or by the 
use of fascial sutures, fascial flaps, tantalum wire or Dacron or Teflon net 
implants. \ 

Operative Procedures 

(1) Excision of the Hernial Sac (Herniotomy) 

An incision 1 is made in the skin and subcutaneous tissues 1-25 cm. (| inch) above 
and parallel to the medial two-thirds of the inguinal ligament. In large irreducible 
hernias the incision is extended into the upper part of the scrotum. After dividing 
the superficial fascia, the external oblique aponeurosis and the superficial inguinal 
ring are identified. The external oblique aponeurosis is incised in the line of its 
fibres, so as to open the inguinal canal. The structures beneath the external oblique 
aponeurosis are separated from its deep surface before completing the incision into 
the superficial inguinal ring, which is divided. In this way the ilio-inguinal nerve is 
safeguarded. By blunt dissection the upper leaf of the external oblique aponeurosis 
is separated from the internal oblique. The lower leaf is likewise dissected until the 
inner aspect of the inguinal ligament is seen. The cremasteric muscle fibres are 
divided longitudinally to open up the subcremasteric space and display the sper- 
matic cord, which is then hooked up on the forefinger. 

Excision of the sac . The sac is easily distinguished as a pearly white structure 
lying on the outer side of the cord and, when the internal spermatic fascia has 
been incised longitudinally, it can be dissected out and then opened between 
haemostats. 

Variations in Dissection . — If the sac is small (e.g. bubonocele) it can be freed in toto. 
If it is of the long funicular or scrotal type, or is extremely thickened and adherent 
(the result of wearing a truss), the fundus need not be sought. The sac is cut across in 
the inguinal canal. Care must be taken to avoid damage to the vas and the spermatic 
artery, including the blood supply to the epididymis. 

An adherent sac can be separated from the cord by first injecting saline through its 
posterior wall. A similar tactic is used when dissecting the gossamer sac of infants 
and children (p. 1216). 

Reduction of Contents , — Intestine or omentum is returned to the peritoneal cavity. 
Omentum is often adherent to neck or fundus of the sac; if to the neck, it is freed, 
and if to the fundus of a large sac, it may be transfixed, ligated and cut across at a 
suitable site. The distal part of omentum, like the distal part of a large scrotal sac, 
can be left in situ (the fundus should not, however, be tied off). 

Isolation and Ligation of the Neck of the Sac . — Whatever type of sac is encountered, it 
is necessary to free its neck by blunt and gauze dissection until the parietal peritoneum 
can be seen on all sides. Only when the extraperitoneal fat is encountered and the 

1 Prior to the skin incision in large inguino-scrotal hernias, the usual antiseptic preparation 
of the skin should not be extended to the perineal aspect of the scrotum, for, by so doing, 
severe bacterial contamination of the operation site is likely. 
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inferior epigastric vessels are seen on the medial side has the dissection reached the 
required limit. If it has not been done already, the sac is opened. The finger i< 
passed through the mouth of the sac in order to make sure that no bowel or omentun 
is adherent. The neck of the sac is transfixed and ligated as high as possible 
and the sac is excised 125 cm. (£ inch) below the ligature. 

(2) Repair of the Stretched Internal Ring (Lytle) (fig. 1339). 

This is an important stage in the operation and must never be omitted. The 
transversalis fascia is plicated with unabsorbable sutures, the most lateral of these 

displacing the cord laterally as much as 
possible and narrowing the diameter of 
the internal ring to the size of half a 
finger-tip. 

Lateral displacement of the stump of the 
sac. Frequently, the surgeon displaces 
the stump of the sac laterally beneath 
the arching fibres of the internal oblique. 
A large curved round-bodied needle, 
threaded with each of the ends of the 
ligature used for the transfixion and 
closure of the neck of the sac, is passed 
through the lateral fibres of the muscle 
from within outwards, and tied without 
tension. 

Completion of Operation. — If pos- 
sible the cremasteric muscle should be 
reconstituted ; the external oblique is 
directly sutured or overlapped leaving a 
new external ring which will accommo- 
date the tip of the little finger. 

(3) Reconstruction of a weak Posterior Wall of the Inguinal Canal 

What to do with a large indirect hernia with a neck of over io cm., or a direct 
inguinal hernia, is often a problem. All are agreed that the first step is the careful 
repair of the transversalis fascia with lateral displacement of the cord (above), and 
that the second step, reinforcement of the posterior wall, must be accomplished 
without tension. 

The First Step. — Repair the stretched transversalis fascia as well as circumstances 
permit, not forgetting to take the repair as far laterally as possible, and narrowing the 
remnants of the internal ring. Even in a direct hernia the internal ring needs attention. 

The Second Step . — Two main types of herniorrhaphy are possible: 

(a) Reconstruction of the posterior wall with a flap of rectus sheath, hinged on 
the linea semilunaris and sewn to the inguinal ligament (Bloodgood) (fig. 1340). 
Should further reinforcement be required, the ex- 
ternal oblique aponeurosis is overlapped behind 
the spermatic cord, thus directing this structure 
into the subcutaneous fat at the site of the repaired 
internal ring (Halstead and Keynes modifications). 

( h ) Reinforcement of the posterior wall by a two- 
layer dam, using monofilament nylon (Moloney), 
steel wire, floss nylon (Maingot) (fig. 1341), or a 
strip of fascia lata (Galiie) (fig. 1342), or by using 
sheets of foreign material, e.g.. Tantalum gauze 
(fig. 1343), Dacron net, etc. 

Bassini’s operation and the rectus sheath 
relaxing incision (fig. 1344). — Bassini’s method of 
reinforcing the posterior wall of the inguinal canal 
by suturing the conjoint muscle and tendon to the 
inguinal ligament, behind the spermatic cord, has 

William James Lytle , Contemporary. Consulting Surgeon, Royal Infirmary, Sheffield. 

Joseph Colt Bloodgood, 1867-1935. Surgeon, Johns Hopkins Hospital, Baltimore , U.S.A. 

William S. Halstead, 1852-1922. Surgeon, Johns Hopkins Hospital , Baltimore, U.S.A. 

Sir Geoffrey Langdon Keynes, Contemporary. Consulting Surgeon , St. Bartholomews Hospital, London. 

George Edward Moloney , Contemporary. Surgeon, The Radcliffe Infirmary , Oxford. 

Rodney Maingot, Contemporary. Surgeon , Royal Free Hospital, London. 

William Edward Galiie , 1882-1959. Professor of Surgery, University of Toronto, Canada. 

Edoardo Bassmi, 1844-1924. Professor of Surgery, University of Padua. 



Fig. 1340. — Bloodgood’s opera- 
tion (see text). 



FEMORAL 

ARCH 

Fig. 1339. — Repair of the internal inguinal 
ring with lateral displacement of the cord. 
(After F. S. A . Doran, F.R.C.S., Bromsgrove.) C. T. 
Conjoined Tendon. 
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Fig. 1341. — The two-layer darn of the posterior wall 
of the inguinal canal. The darning is conducted from 
the neighbourhood of the pubic tubercle to the deep 
inguinal ring and back to the starting point. The darning 
is kept fairly loose, and it forms a lattice upon which 
fibrous tissue is laid down. The external oblique apo- 
neurosis is reunited either in front or behind the cord. 
Meticulous asepsis is essential. The long-term results of 
the operation are good and the recurrence rate is low. It 
is a very satisfactory operation for the repair of direct 
inguinal hernia. Floss nylon is being used. (After Rodney 

Mamgot .) 




Fig. 13A2. — Darn using fascia. In Gallie’s 
graft, a strip of fascia lata 125 cm. (£ inch) 
wide is obtained from the outer side of the thigh. 
This can be obtained by a long incision, or by 
means of a fasciotome which cuts a strip from 
the fascia lata through a small skin incision. 
Inset : Method of attaching strip of fascia to the 
needle, which has especially large eye (Gallie’s 
needle). 


Fig. 1343. — Tantalum gauze or Dacron net re- 
inforcement. The gauze is attached to the inguinal 
ligament and the coverings of the pubis below, and 
a slot is cut to accommodate the spermatic cord 
laterally. Usually the external oblique is united 
over the gauze but under the cord. In this figure 
the gauze has been used to reinforce a Bassini 
operation with a rectus sheath relaxation incision 
(see text). (After A. R. Koontz.) 




s.p.s. — 66 


Fig. 1344.— Bassini’s operation with relaxing in- 
cision. The conjoined muscle and tendon is approxi- 
mated to the inguinal ligament. (After w. L. Estes Jnr.) 
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been widely practised for many years. To obtain good results the conjoint muscle 
and tendon must be well developed and the space between it and the inguinal ligament 
must be narrow enough to permit approximation without tension. A relaxing 
incision in the rectus sheath (e.g. Tanner’s slide) is necessary to achieve this essential 
requirement. Unabsorbable sutures, e.g. braided nylon, are employed. The 
external oblique aponeurosis is reunited in front of the cord. 



Fig. 1345. — A direct hernia 
pushes through Hesselbach’s tri- 
angle which is bounded medially 
by the outer margin of the rectus 
abdominis, laterally by the inferior 
epigastric artery, and below by the 
medial half of the inguinal liga- 
ment. 


DIRECT INGUINAL HERNIA 

Between 10 and 15 per cent, of inguinal 
herniae are direct. Over half of the herniae 
are bilateral. 

A direct inguinal hernia is always acquired. 
The sac passes through a weakness or defect 
of the transversalis fascia in the posterior wall 
of the inguinal canal. In some cases the 
defect is small and closely related to the 
insertion of the conjoint tendon (occasionally 
congenitally deficient), while in others there 
is a generalised bulge through Hesselbach’s 
triangle (fig. 1345). Often the patient is a 
man with poor abdominal musculature, as 
shown by the presence of Malgaigne’s bulgings 
(fig. 1346). Women practically never develop 
a direct inguinal hernia (Brown). Pre- 
disposing factors are a chronic cough, straining, and heavy work. 

Direct hemiae rarely attain a large size and descend into the scrotum. In 
contradistinction to an oblique inguinal 
hernia, a direct inguinal hernia lies behind 
the spermatic cord. A finger inserted 
into the superficial inguinal ring passes 
directly backwards into the abdomen. 

On coughing the impulse is felt on the 
pulp of the finger whereas in an oblique 
hernia the impulse is felt on 
the finger-tip, viz. 

The inferior epigastric artery Fig . I34 6.-Maigaigne’s bulgings. 

lies lateral to the aperture, but 
because of its small size and the nature of its coverings, it cannot be felt. 
“ Those who pretend to feel it surrender themselves to a flattering delusion ” 
(Macready). 

At operation the distinguishing features of a direct inguinal hernia are that 
the sac lies medially to the inferior epigastric artery, and the spermatic cord 
is not attached to the wall of the sac. The sac is often smaller than the 
hernial mass would indicate, the protruding mass mainly consisting of 
extraperitoneal fat. As the neck of the sac is wide, direct inguinal herniae 
rarely strangulate. 




Norman Cecil Tanner, Contemporary, Senior Surgeon , Charing Cross Hospital, London, 

Franz Kaspar Hesselbach, 1769-1816, Professor of Surgery, WUrzburg, 

Joseph Francois Malgaigne, 1806-1866, Professor of Surgery, Paris, 

Francis Robert Brown , Contemporary, Reader in Surgery, St. Andrew's University, Scotland, 

J, F, C. H, Macready, 1860-1907, Surgeon to the Great Northern ( now Royal Northern ) Hospital, London, 
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Injury to the ilio-hypogastric or ilio-inguinal nerves during the gridiron operation 
for appendicitis appears to be associated with the development of a right in guinal 
hernia, usually, but not necessarily, of the direct variety. 

Treatment. — For hemiae that are enla rging , 
and those in comparatively young adults, especially 
when the patient is engaged in a strenuous occupa- 
tion, operation must be advised. A small direct 
in guinal hernia is not necessarily an indication for 
operation, as usually it is symptom free arid the 
risk of strangulation is very small. 

* 

Operation for Direct Hernia. — The principles of 
repair of direct hernia are the same as those of an indirect 
hernia with the exception that the hernial sac n&d not 
be removed. The sac, after it has been dissected free 
from surrounding structures, is inverted into die ab- 
domen and the transversalis fascia repaired in front of it. 

Some form of reconstruction of the posterior mil of the inguinal canal completes 
the operation. Fascial flaps, fascial or nylon dafjtis, and tantalum gauze and Dacron 
net implantations are all popular (pp. 1040-42). 

Funicular direct inguinal hernia (syn. prevesical hernia) is a narrow-necked 
hernia with prevesical fat and a portion of the bladder that occurs through a small 
oval defect in the medial part of the conjoined tendon just above the pubic 
tubercle. It occurs principally in elderly males, and occasionally it becomes 
strangulated. Unless there are definite contraindications, operation should always 
be advised. 

Dual (syn. Saddle-bag; Pantaloon) Hernia. — Here there are two sacs which 
straddle the inferior epigastric artery (fig. 1345), one sac being medial and the other 
lateral to this vessel. The condition is not a rarity, and is a cause of recurrence, 
one of the sacs having been overlooked at the time of operation. 

STRANGULATED INGUINAL HERNIA 

Strangulation of an inguinal hernia occurs at any time during life, and in 
both sexes. Oblique inguinal hemiae strangulate commonly; the direct 
variety but rarely owing to the wide neck of the sac. Sometimes a hernia 
strangulates on die first occasion that it descends; more often strangulation 
occurs in patients who have worn a truss for a long time, and in those with a 
partially reducible or irreducible hernia. 

In order of frequency, the constricting agent is: (a) the neck of the sac; 
(b) the external abdominal ring in children; (c) rarely adhesions within the 
sac. 

Contents. — Usually small intestine is involved in the strangulation ; the 
next most frequent is omentum; sometimes both are implicated. For large 
intestine to become strangulated in an inguinal hernia is of the utmost rarity, 
even when the hernia is of the sliding variety (p. 1046). 

Pathological and Clinical Features are described on pp. 1033-35* 

Strangulation during Infancy.— Tbc incidence of strangulation is high, 
and the ratio of females to males is 5:1. In most cases of strangulated 
in guinal hwnia occurring in female infant s the content of the sac is an 
ovary, or an ovary plus its Fallopian tube. 



Fig. 1347. — Bilateral direct 
inguinal hemiae. 
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Maydl’s hernia (syn. Hemia-in-W) (fig. 1348) is rare. The stran- 
gulated loop of the W lies within the abdomen, thus local tenderness 
over the hernia is not marked. At operation two comparatively normal- 
looking loops of intestine are present in the sac. After the obstruction 
has been relieved, the strangulated loop will become apparent if trac- 
tion is exerted on the middle limbs of the loops occupying the sac. 

Treatment of Strangulated Inguinal Hernia. — The treat- 
ment of strangulated hernia is usually by emergency operation . 
If dehydration and collapse are present, intravenous fluid replacement 
(p. 89) and gastric aspiration for one to three hours are invaluable. It is 
absolutely essential to make sure that the stomach is emptied just before com- 
mencing the anaesthetic. The passing of a large-bore stomach tube is the 
best way of preventing vomiting, drowning, and cardiac arrest during the 
induction. The bladder must also be emptied, if necessary by a catheter. 

Inguinal Herniotomy for Strangulation. — An incision is made over the most 
prominent part of the swelling. The external oblique aponeurosis is exposed, and the 
sac, with its coverings, is seen issuing from the superficial inguinal ring. In all but 
very large hernias it is possible to deliver the body and fundus of the sac together with 
its coverings and (in the male) the testis on to the surface. Each layer covering the 
anterior surface of the body of the sac near the fundus is incised, and if possible it is 
stripped off the sac. The sac is then incised, the fluid therein is mopped up or 
aspirated very thoroughly, for it may be highly infected. The external oblique 
aponeurosis and the superficial inguinal ring are divided. Returning to the sac, a 
finger is passed into the opening, and employing the finger as a guide, the sac is slit 
up along its length. If the constriction lies at die superficial inguinal ring or in the 
inguinal canal, it is readily divided by this procedure. When the constricting agent 
is at the deep inguinal ring, by applying haemostats to the cut edge of the neck of the 
sac and drawing them downwards, and at the same time retracting the internal 
oblique upwards, it may be possible to continue slitting up the sac over the finger 
beyond the point of constriction. When the constriction is too tight to admit a finger, 
a grooved director is inserted and the neck of the sac is divided with a hernia knife 
in an upward and inward direction, i.e. parallel to the inferior epigastric artery, 
under vision. Once the constricting agent has been divided, the strangulated contents 
can be drawn down. Devitalised omentum is excised after being securely ligated, 
by interlocking stitches if bulky. Viable intestine is returned to the peritoneal 
cavity. Doubtfully viable and gangrenous intestine is dealt with as described on 
p. 933. If the hernial sac is of moderate size and can be separated easily from 
its coverings, it is excised and closed by a purse-string suture. When the sac is 
large and adherent, much time is saved by adopting the principle described for 
obviating excision of the body of a scrotal hernia (p. 1039). Having tied off the neck 
of the sac, if the condition of the patient permits, a simple form of herniorrhaphy 
can be carried out. 

Conservative Measures. — These may be instituted during preparation for opera- 
tion in patients with a previously reducible hernia which has been strangulated for 
less than four hours, or in an infant, less than six hours. In elderly patients gangrene 
of the contents of a strangulated hernia frequently occurs early and with few signs. 
Conservative measures are therefore unsafe in this age group. 

Conservative measures consist of: 

1. Nursing in a warmed bed to promote muscular relaxation. 

2. Elevation of foot of bed to reduce congestion. - 

3. Administration of a full dose of premedication e.g. omno- 
pon and scopolamine. Infants are given chloral hydrate. 

4. Half an hour after the foregoing the hernia is reviewed. In a few instances the 
hernia will have reduced spontaneously. In a number of others reduction is easily 
obtained by gentle taxis: the thigh is flexed and internally rotated, in order to relax 
the pillars of the external ring. The fundus is supported with one hand, while the 
contents at the neck of the sac are kneaded with the fingers of the other hand, so 
that the contents which were last extruded are the first to be reduced. In these 

Carl Maydl, 1863-1903, Professor of Surgery, Prague. 
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patients emergency operation is avoided and elective herniorrhaphy is performed 
(usually on the next operation list). Alternatively, a pad and spica bandage 1 are 
applied, and the patient can then arrange a convenient time for operation, or be fitted 
with a truss if operation is contraindicated. 

The same principles are used in the case of an infant. The child is given a sedative 
and then slung to a Balkan beam 2 or to the bedrail by his feet (the judgment of 
Solomon position) for no longer than three hours. In 75 per cent, of cases reduction 
is effected, and there appears to be no danger of gangrenous intestine being reduced 
(Irvine Smith). 

N.B. — Vigorous taxis has no place in modern surgery , and is mentioned only to he 
condemned . Its dangers include : 

1. Contusion or rupture of the intestinal wall. 

2. Rcduction-cn-masse (fig. 1349). ‘ The sac together 
with its contents, is pushed forcibly back into the 
abdomen ; and as the bowel will still be strangulated by 
the neck of the sac, the symptoms are in no wa$r re- 
lieved’ (Treves). 3. Reduction into a loculus of the sac. 

4. The sac may rupture at its neck and its contends are 
reduced, not into the peritoneal cavity, but extra- 
peritoneally. 

RECURRENT INGUINAL HERNIA 

Although some individual series show a 

recurrence-rate of under 1 per cent., the general 

rate of recurrence is nearer 10 per cent. Seventy- 

five per cent, of recurrent inguinal herniac are of 

the indirect variety. In most instances the „ J 

, , ... . . Fig. 1349. — Reduction-en- 

recurrence takes place withm a year, but it may " masse. 

occur much later. 

The following summarises the principal causes of recurrence : 

1. Pre-operative. — Faulty selection of cases (e.g. those with Malgaigne’s bulging, 
(fig. 1346)) or chronic bronchitis. 

2. Operative. — Faulty technique. 

(a) Failure to ligate the sac at the neck, (h) Tying stitches too tightly so that 
intervening tissues are devitalised, (c) Imperfect haemostasis, predisposing to 
infection, (d) The use of absorbable sutures in the repair of the inguinal canal. 

3. Post-operative. — The common causes of a recurrence arc (a) infection of the 
wound ; (b) persistent cough ; (c) heavy lifting before three months after hernior- 
rhaphy; (d) urethral obstruction; (e) straining at defalcation. 

Treatment. — Unless there is some reason why further operation is un- 
likely to be successful, e.g. persistent cough, re-operation performed care- 
fully with special precautions against recurrence, e.g. nylon dam, fascial graft, 
tantalum gauze or Dacron mesh, is often indicated. 

The Spermatic Cord as a Barrier to Effective Closure of the Inguinal Canal. — In the 
elderly patient, removal of the testis aids in an effective repair in the case of recurrent 
inguinal hernia, sliding hernia, and some large direct herniae. The permission of 
the patient must always be obtained. 



1 Spica, L. = an ear of corn. The individual grains overlap each other, as do the turns of 

the bandage. , _ . , . . 

2 An overhead beam or bar for applying traction to a fractured femur, first used in tne 
Balkan theatre of war, 1914-1918. 

Irving Battinson Smith » Contemporary. Consulting Surgeon , Burton-on- Trent Hospital Group . 

Sir Frederick Treves , 1853-1923. Surgeon , The London Hospital. 
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SLIDING HERNIA {syn. HERNIE-EN- GLISSADE) (Fig. 1350) 

As a result of slipping of the posterior parietal peritoneum on the under- 
lying cellular tissue, the posterior wall of the sac is not formed of peritoneum 
alone, but by the sigmoid colon and its mesentery on the left, the caecum on 
the right and, sometimes, on either side by a portion of the bladder. It 
should be clearly understood that the caecum, appendix, or a portion of the 
colon wholly within a hernial sac does not constitute a sliding hernia. A 
small bowel sliding hernia occurs once in 2,000 cases ; a sacless sliding hernia 
once in 8,000 cases. 

/Etiology. — Usually a sliding hernia docs not originate as such* but rather, in 
the course of time, a hernia (nearly always an oblique in the comparatively young, 
and more commonly a direct inguinal hernia in later life) becomes a sliding hernia. 
At first there is a gradual increase in the size of the hernia, but this alone cannot 
cause it to slide. The presence of a congenital anatomical variation in the attachment 
of the sigmoid and an insecure attachment of the parietal peritoneum to the undcr- 



Fig. i 350 a. — T he stage set 
for a sliding hernia. 


Fig. 1350B. — Fully developed 
lelt sliding hernia. 


Fig. 1 350c. — Right-sided 
sliding hernia. 


lying cellular tissues causes the viscus to drag its anchor (fig. 1350B). Increasing 
flabbiness of the abdominal musculature and obesity are accessory factors. When a 
sliding hernia occurs on the right side (fig. 1350c) it does so only in one of the 
5 per cent, of individuals who have a csecal mesentery (Ryan). When a sliding 
femoral hernia occurs the postero-internal wall of the sac is composed of a portion 
of the urinary bladder. 

Clinical Features. — A sliding hernia occurs almost exclusively in males. 
Five out of six sliding hernia: are situated on the left side ; bilateral sliding 
herniae are exceedingly rare. The patient is nearly always over forty, the 
incidence rising with the weight of years. There are no clinical findings 
that are pathognomonic of a sliding hernia, but it should be suspected in 
every large globular inguinal hernia descending well into the scrotum. 

Occasionally large intestine is strangulated in a sliding hernia ; more 
often non-strangulated large intestine is present behind the sac containing 
strangulated small intestine. 

Treatment. — A sliding hernia is impossible to control with a truss, and 
as a rule the hernia is a cause of considerable discomfort. Consequently 
operation is indicated, and the results generally are good. 

Operation. — It is unnecessary to remove any of the sliding hernial sac provided 
it is freed completely from the cord and the abdominal wall, and that it is replaced 
deep to the repaired fascia transversalis. In most instances it is desirable to perform 
orchiectomy (p. 1235) in order to effect a secure repair. No attempt should be made 

Ernest Anthony Ryan, Contemporary. Surgeon, Scarborough General Hospital , Ontario, Canada . 
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to dissect the cscum or colon free from the peritoneum under the impression that 
there arc adhesions in which case peritonitis or a faecal fistula resulting from necrosis 
of a devascularised portion of the bowel may occur. This is specially liable to occur 
on the left side, as vessels in the meso-colon may be injured. 

FEMORAL HERNIA 

Femoral hernia is the third most common type of hernia (incisional hernia 
comes second). It accounts for about 20 per cent, of herniae in women, and 
5 per cent, in men. The overriding importance of femoral hernia lies in the 
facts that it cannot be controlled by a truss, and that of all hernia: it is the most 
liable to become strangulated. 

Surgical Anatomy. — The femoral canal occupies the most medial compartment 

of the femoral sheath, and is shaped like a truncated cone. 

It extends from the femoral ring above to the saphenous opening below. Y_ 

It is 1*25 cm. (I inch) long, and \ inch wide at its ibase, which is directed 
upwards. The femoral canal contains fat, lymphatic vessels, and the • 
lymph node of Cloquet. It is closed above by the septum cruralc, a \( \ \ 
condensation of extraperitoneal tissue pierced by lymphatic vessels, and \ ' 

below by the cribriform fascia. \ 

The femoral ring (fig. 1351) is bounded: 

Anteriorly by the inguinal ligament. 

Posteriorly by Astley Cooper’s (ilio-pectineal) ligament, the pubic bone, and the 
fascia over the pectineus muscle. 

Medially by the concave knife-like edge of Gimbernat’s (lacunar) ligament (fig. 
1351), which is also prolonged along the ilio-pectineal line as Astley Cooper’s ligament. 

Laterally by a thin septum separating it from 
the femoral vein. r "T\“ 

Throughout an operation for the repair 
of a femoral hernia, on the lateral side , the 
femoral vein, with the internal saphenous 
vein emptying into it, must be protected. 

On the medial side of the neck of the sac 
great care must be taken not to injure the 
bladder, particularly since a portion of the Fkj I35 ,._ The right fcmoral ring 
bladder may form part of the wall of the from within. The dotted structure 
sac (a sliding femoral hernia). is an abnormal obturator mery - 

Sex Incidence. — The female to male ratio is about 2:1, but it is interesting that 
whereas the female patients are frequently elderly, the male patients are usually 
between thirty to forty-five years. The condition is more prevalent in women who 
have borne children than in nullipara;. 

Pathology. — A hernia passing down the femoral canal descends vertically 
as far as the saphenous opening. Because of the attachment of the super- 
ficial fascia to the lower part of the circumference of the 

H H 1 femoral saphenous opening, the hernial sac is directed forwards, 

I I |P C pushing before it the cribriform fascia; it then curves 

\\vt upwards towards the inguinal ligament (fig. 1352). While 

it is confined to the inelastic walls of the femoral canal the 
0,ENmc hernia is necessarily narrow, but once it escapes through 
the saphenous opening into the loose areolar tissue of 
PMfa G taken’~bJ h i» t ^ lc g ro “> i* expands, sometimes considerably. A fully 
femoral hernia. distended femoral hernia assumes the shape of a retort 



Fig. 1351 . — The right femoral ring 
from within. The dotted structure 
is an abnormal obturator artery. 


Saphenous 

opening 


Fig. 1352. — The 
path taken by a 
femoral hernia. 


Jules Germain Cloquet , 1790-18S3. Professor of Clinical Surgery, Paris. 
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(fig. 1353)) and its bulbous extremity may be above the inguinal 
ligament. By the time the contents have pursued so tortuous 
a path they are usually irreducible and apt to strangulate. 

Clinical Features. — Femoral hernia is very rare before the 
fifteenth year. Between twenty and forty years of age the 
prevalence rises, and continues to old age. The right side (fig. 1354) is affected 
twice as often as the left, and in 20 per cent, of cases the condition is bilateral. 
The symptoms to which a femoral 
hernia gives rise are less pronounced 
than those of an inguinal hernia ; 
indeed, a small femoral hernia may be 
unnoticed by the patient or disregarded 
for years, until perhaps one day it 
strangulates. Adherence of greater 
omentum sometimes causes a dragging 
pain, but the most usual complaint in 
an uncomplicated femoral hernia is 
the presence of a swelling. On the 
whole a femoral hernia is small and, 
especially in the obese, is liable to 
escape detection unless on clinical 
examination it is sought specifically. 

Occasionally a large sac is present. 

Differential Diagnosis 

A Femoral Hernia has to be distinguished from : 

(1) An Inguinal Hernia . — The neck of an inguinal hernia lies above the line of the 
medial end of the inguinal ligament and its attachment to the pubic tubercle. The 
femoral hernia lies below this line (figs. 1354, 1355). Occasionally the fundus of 
a femoral hernia sac overlies the inguinal ligament (fig. 1356). Furthermore, when 



Fig. 1354. — The patient has a left in- 
guinal and a right femoral hernia. 




Fig. 1355. — The essentials of 
differential diagnosis between a 
femoral and an inguinal hernia (sec 
text). 



Fig. 1356.— An irreducible femoral 
hernia with its fundus overlying the 
inguinal ligament. 


the tip of the little finger is insinuated into the superficial inguinal ring (with the 
patient standing), and the inguinal canal is found to be empty, the swelling cannot 
be an inguinal hernia. 

(2) A Saphena Varix (fig. 1357). — A saphena varix is a saccular enlargement 01 
the termination of the long saphenous vein and it is usually accompanied by other 
signs of varicose veins. The swelling disappears completely when the patient lies 
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down, while a femoral hernia sac usually is still palpable. In both there is an 

impulse on coughing. A saphena varix will, however, impart a fluid thrill to the 

examining fingers when the patient coughs, or when the 

saphenous vein below the varix is tapped with the fingers / 

of the other hand. Sometimes a venous hum can be JL 

heard when a stethoscope is applied over a saphena Wl : V 

(3) An Enlarged Femoral Lymph Node. — If there are K 
other enlarged lymph nodes in the region the diagnosis K 
is tolerably simple, but when Cloquet's lymph node alone K. 
is affected the diagnosis may be impossible unless there B 
is a lead, such as an infected wound or abrasion on the B- 
corresponding limb or on the perineum. B. 

(5) A Femoral Aneurysm . — The intrinsic sign® of an _ e , 

aneurysm are described on p. 125. FlG * 1 357— Saphena vanx. 

(6) A Psoas Abscess . — There is often a fluctuating 

swelling — an iliac abscess — which communicates with the swelling in question 
(fig. 1358). Examination of the spine and an X**ray will settle the diagnosis. 

(7) A distended Psoas Bursa. — The swelling 
diminishes when the hip is flexed, and osteoarthritis 

t ^ ie k*P * s P re s$nt. 

(8) Rupture of the adductor longus (with haema- 
toma). — If there is no superficial discoloration, the 
diagnosis can be very difficult. 

*) Hydrocele of a Femoral Hernial Sac. — The 

neck of the sac becomes plugged with omentum or 
by adhesions, and a hydrocele of the hernial sac 
\ y results (fig. 1359). 

A J / Laugier’s femoral hernia is a hernia through a 

gap in the lacunar (Gimbernat’s) ligament. The 

Fig. 1358. — A psoas abscess diagnosis is based on the unusual medial position of a 
appearing beneath the inguinal small femoral hernial sac. Nearly always the hernia 
ligament may simulate a re- has been strangulated. 

v hernia. Like- Narath’s femoral hernia occurs only in patients 
bmtrck.a glutcKenia tes ™ th congenital dislocation of the hip andis due to 
been suspected. (Afur j. F. Cab,.) lateral displacement of the psoas muscle. The hernia 

lies hidden behind the femoral vessels. 

Cloquet’s hernia is one in which the sac lies under the fascia covering the pcctineus 
muscle. Strangulation is likely. The sac may coexist with the usual type of femoral 
sac (see interparietal inguinal hernia, p. 1058). 

Strangulated Femoral Hernia. — It can- 
not be emphasised too strongly that not only 
does a femoral hernia become strangulated 
frequently, but often gangrene develops 
rapidly. This is accounted for by the 
narrow, unyielding femoral ring. In 40 per 
cent, of cases the obstructing agent (fig. 1 360) 

is not Gimber- 


Fig. 1358. — A psoas abscess 
appearing beneath the inguinal 
ligament may simulate a re- 
ducible femoral hernia. Like- 
wise, when it points in the 
buttock, a gluteal hernia has 
been suspected. (After J. F. Calot .) 
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Fig. 1360. 


nat S (lacunar) Fig. 1359. — Hydrocele of 
ligament but the a femoral hernial sac. The patient 

_-_i_ previously had ascites, which 

narrow neck OI abated under treatment. 

the femoral sac 

itself (Henry Souttar). The frequent occurrence 
of a Richter's hernia (p. 1034) also must be 
stressed. 


Stanislas Laugier , 1799-1872 . Surgeon to the HStel Diets , Parts . 
Albert Narath , 1864-1924. Professor of Surgery , Heidelberg . 

Sir Henry Souttar, 1876-1964. Surgeon , The London Hospital. 
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TREATMENT OF FEMORAL HERNIA 

The constant risk of strangulation is sufficient reason for urging the patient 
to have herniorrhaphy performed. A femoral truss is highly unsatisfactory in 
that it becomes displaced when the thigh is flexed (unless the hip-joint should 
be arthrodesed), and strangulation is thereby encouraged. 

Operative Treatment. — The low operation (Lockwood), the high opera- 
tion (McEvedy), and the inguinal operation (Lotheissen) all have their ad- 
vocates. In all cases the bladder must be emptied immediately before com- 
mencing the operation. 

The Low Operation (Lockwood). — The sac is dissected out below the 
inguinal ligament via a groin-crease incision. It is essential to peel off all the 
anatomical layers which cover the sac. These are often thick and fatty. 
After dealing with the contents (e.g. freeing adherent omentum) the neck 
of the sac is pulled down, ligated as high as possible and allowed to retract 
through the femoral canal. The canal is closed by suturing the inguinal 
ligament to the ilio-pectineal line using three unabsorbable sutures (e.g. 
monofiliament nylon.) 

The High (McEvedy) Operation. — A vertical incision is made over the 
femoral canal and continued upwards above the inguinal ligament. Through the 
lower part of the incision the sac is dissected out. The upper part of the incision 
exposes the inguinal ligament and the rectus sheath. The superficial inguinal ring 
is identified, and an incision 25 cm (1 inch) above the ring and parallel to the outer 
border of the rectus muscle is deepened until the extraperitoneal space is found. 

By gauze dissection in this space the hernial sac enter- 
ing the femoral canal can be easily identified. Should 
the sac be empty and small, it can be drawn upwards; 
if it is large, the fundus is opened below, and its con- 
tents, if any, dealt with appropriately before delivering 
the sac upwards from its canal. The sac is then 
freed from the extraperitoneal tissue and its neck is 
ligated. An excellent view of the iliopectineal liga- 
ment is obtained and the conjoined tendon is sutured 
to it with non-absorbable sutures (fig. 1361). 

An advantage of the operation is that if resection 
of intestine is required, ample room can be obtained 
by opening the peritoneum. The disadvantage of the 
operation is that if infection occurs incisional hernia 
is not very unusual. 

Lotheissen’s Operation. — The inguinal canal is 
opened as for inguinal herniorrhaphy. The trans- 
versalis fascia is incised to the medial side of the 
epigastric vessels and the opening is enlarged. The 
peritoneum is now in view ; one must be certain that 
it is the peritoneum and not the bladder or a diver- 
ticulum thereof. The peritoneum is picked up with 
dissecting forceps, and incised. It is now possible 
to ascertain if any intraperitoneal structure is entering 
the femoral sac. Should the sac be empty, haemostats are placed upon the edges of 
the opening into the peritoneum, and by gauze dissection the sac is withdrawn from 
the femoral canal. An empty sac can be delivered easily ; in the event of the sac being 
occupied, the technique described below for strangulation should be followed. 

The Lotheissen Repair. — The conjoined tendon is sutured to the iliopectineal line 
to form a shutter. While protecting the external iliac vein with the forefinger, 
unabsorbable sutures are passed through the periosteum and Cooper’s ligament 
overlying the iliopectineal line (fig. 1362). The retractor having been removed, the 

Charles Barrett Lockwood* 1856-1914. Surgeon* St. Bartholomew's Hospital , London. 

Peter George McEvedy , 1890-1951 . Surgeon , Ancoats Hospital , Manchester. 

Georg Lotheissen a 1868-1941. Surgeon , Kaiser Prang Josef Hospital , Vienna. 



Fig. 1361. — McEvedy’s 
operation. 
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long ends of the sutures are passed from within, outwards, through the conjoined 
tendon, and tied, thus approximating the conjoined tendon to the iliopectineal line 
If there is any tension, a Tanner’s slide 
(p. 1042) will facilitate this step. The incised 
external oblique is sutured. 

Strangulated Femoral Hernia. — It is 
necessary to modify some of the steps of the 
Lotheissen operation. As soon as the external 
oblique has been exposed, the inferior margin 
of the wound is retracted strongly, thereby 
displaying the swelling. The coverings of the 
sac are incised and peeled off, until the sac, 
dark from contained bloodstained fluid, is 
apparent. The sac is incised, and the fluid 
that escapes is mopped up with great care. 

The retractor is removed and the operation is 
continued above the inguinal ligament in the 
same way as described already. Once the 
peritoneum has been opened above the in- 
guinal ligament, one can peer within and see 
exactly what is entering the sac. With suitable 
retraction, Gimbernat’s ligament is sought, and 
it can be avulsed by firm pressure applied by 
the surgeon’s thumb. Alternatively, by means 
of a bistoury guided by a director, this liga- 
ment is nicked in one or two places. Should the obstruction lie in a narrow nock 
of the sac, the beak of a hsemostat is insinuated, and with great care the neck is 
stretched 1 * . The contents of the sac arc delivered, and dealt with secundum artem , 
p. 1039. 



Fig. 1362. — Method of placing the 
deep sutures (see text). The finger 
is protecting the femoral vein. 


UMBILICAL HERNIA 

Exomphalos (syn. omphalocele) occurs once in 
every 6,000 births ; it is due to failure of all or part 
of the mid-gut to return to the coelom during early 
fcetal life. Sometimes a large 
sac ruptures during birth (fig. 

1363). When the sac remains un- 
ruptured, it is semi-translucent, 
and although very thin it con- Fl pha|^ 4 iirino* 0m " 
sists of three layers — an outer 
layer of amniotic membrane, a middle layer of 
Wharton’s jelly, and an inner layer of peritoneum. 
There are two varieties of exomphalos: 

Exomphalos Minor . — The sac is relatively small 
and to its summit is attached 
the umbilical cord (fig. 1364). 

Inadvertently a loop of small intestine or a Meckel’s 
diverticulum has been included in the ligature applied to 
the base of an umbilical cord containing this protrusion. 

Exomphalos Major . — The umbilical cord is attached to 
the inferior aspect of the swelling (fig. 1365), which contains 
small and large intestine, and nearly always a portion of the Fl £ ha 3 los*m^or! m " 
liver. Half the cases belong to this group. 

1 An abnormal obturator artery is present either on the medial or the laterial side of the neck 

of the sac in 28 per cent, of cases. 

Thomas Wharton , 1614-1673 . Physician, St. Thomas's Hospital , London. 





Fig. 1363. — Exomphalos. 
The delicate sac burst dur- 
ing delivery. 
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Treatment : (a) Exomphalos Minor. — It is necessary only to twist the 
cord, so as to reduce the contents of the sac through the narrow umbilical 
opening into the peritoneal cavity, and to retain them there by strapping 
applied firmly. In spite of a sero-purulent discharge from beneath it, on 
no account must the strapping be removed for fourteen days (Denis Browne). 

(i b ) Exomphalos Major. — Operation within the first few hours of life is 
the only hope, otherwise the sac will burst. In order to prevent further 
distension of the contents of the sac, the infant should not be fed. A few 
newborn infants with a ruptured sac have survived following immediate 
operation and antibiotic therapy. A drip blood-transfusion is desirable. 

Operation. — It must be realised that most of the contents of the sac have never 
been housed within the abdominal cavity ; consequently that cavity is unduly small, 
and to attempt to replace the contents of the sac is like endeavouring to put 2 lb. of 
sugar into a 1 lb. bag — a feat that so often results in respiratory embarrassment, com- 
promise of venous return, and possibly intestinal obstruction. It is necessary to 
create fiaps of skin by undermining the subcutaneous tissue on either side, so that 
the flaps can be brought together over the sac. If necessary relaxing incisions 
(fig. 15) must be made in the loins to permit closure. For several days following 
the operation it is advisable to carry out aspiration through an indwelling gastric 
tube, in order to relieve or prevent distension. If the patient survives the con- 
struction of this protective cutaneous coverage, repair of the hernia can be delayed 
for months, or even years. At the second operation, it is surprising to find that the 
peritoneum and the muscles can be drawn together and closed in layers. 

Congenital Umbilical Hernia. — On rare occasions a well-developed umbilical 
hernia is present at birth; the condition is believed to be due to intra-uterine epithe- 
lialisation of a small exomphalos. 

Umbilical Hernia of Infants and Children. — This is a hernia through 
a weak umbilical scar. The ratio of males to females is 2:1. Usually the 
hernia is symptomless, but sometimes increase in the size of the hernia by 

crying causes pain, which makes the infant cry 
the more. Small hernia: are spherical ; those that 
increase in size tend to assume a conical shape 
(fig. 1366) and are present apart from crying. 
Obstruction or strangulation below the age of 
three years is extremely uncommon. 

Treatment. — Conservative treatment is 

successful in about 93 per cent, of cases. 

Masterly Inactivity. — When the hernia is 
symptomless, reassurance of the parents is all that 
is necessary, for in a very high percentage of cases 
the hernia will be found to disappear spon- 
taneously during the first few months of life. 

Herniorrhaphy. — In cases where masterly in- 
activity fails, operation is required, and it should be 
carried out, preferably, about the age of two years. 

Operation. — In infants a small curved incision is made immediately below the 
umbilicus (fig. 1367). The skin cicatrix is dissected upwards, and the neck of the 
sac is isolated. After ensuring that the sac is empty of contents, it is either inverted 
into the abdomen or it is ligated by transfixion and excised. The defect in the 
linea alba is closed with two unabsorbable sutures. 



Fig. 1366. — Infantile um- 
bilical hernia. 


Sir Dints Br ctone, 18GA19G7. Surgeon , Hospital for Sick Children , London. 
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Para-umbilical Hernia of Adults (syn. supra-, 
infra-umbilical hernia). — It should be noted that in 
adults the hernia does not occur through the umbilical 
scar. It is a protrusion through the linea alba just 
above the umbilicus or, occasionally, just below that 
structure (fig. 1368). As it enlarges, it becomes 
rounded or oval in shape (fig. 1369) with a 
tendency to sag downwards, viz.- 
Para-umbilical hemiae increase steadily in 
size and frequently attain very large dimen- 
sions (fig. 1370). The neck of the sac is ofteh remarkably narrow as com- 
pared with the size of the sac and the volumt of its contents, which consist 
of greater omentum often accompanied by sn|all intestine and, alternatively 
or in addition, a portion of the transverse col^n. In old-standing cases the 
sac sometimes becomes loculated due to adherence of omentum to its fundus. 


Fig. 1367.— The in- 
cision j 8mm. from the 
hernia. (After l.p 

Watson.) 



Fig. 1368. — Small. 


Fig. 1369.— Large. Fig. 1370.— Very large. 

Para-umbilical hernia 


Clinical Features.— Women are affected five times more frequently than 
men. The patient is usually corpulent and between the ages of thirty-five 
and fifty. Increasing obesity, with flabbiness of the abdominal muscles, 
and repeated pregnancy are important factors. These hernias soon become 
irreducible because of omental adhesions within the sac. A large umbilical 
hernia causes a local dragging pain by its weight. Gastro-intestinal symptoms 
are common and are probably due to traction on the stomach or transverse 
colon. Often there are transient attacks of intestinal colic due to subacute 
intestinal obstruction. In old-standing cases intertrigo of the adjacent 
surfaces of the skin is a troublesome complication. 

Treatment. — Untreated, the hernia increases in size, and more and more 
of its contents become irreducible. Eventually, strangulation may occur. 
Therefore without undue delay operation should be advised in nearly all 
cases. If the patient is obese and the hernia is symptomless, operation can 
be postponed with advantage until weight has been reduced. The laxity of 
the abdominal wall during the early puerperium makes it a most opportune 
time to perform umbilical herniorrhaphy. 
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Mayo’s Operation. — A transverse elliptical incision is made around the umbilicus 
The subcutaneous tissues are dissected off the rectus sheath to expose the neck oi 
the sac. The neck is incised to expose the contents. Intestine is returned to the 

abdomen. Any adherent omentum is freed 
and ligated by transfixion if it is bleeding 
Excess adherent omentum can be removeo 
with the sac if necessary. The sac is then 
removed and the peritoneum of the neck 
closed with catgut. The aponeurosis on 
both sides of the umbilical ring are incised 
transversely for 2*5 cm (1 inch) or more — 
sufficiently to allow an overlap of 5 or 7-5 cm 
(2 or 3 inches). Three to five mattress 
sutures are then inserted into the aponeurosis 
as shown in fig. 1371. When this row of 
mattress sutures has been tied, the over- 
lapping upper margin is stitched to the 

Fig. 1371.— Mayo’s operation for umbili- sh «" h of the rect . us abdominis and the 

5/ ad hernia. midline aponeurosis. It is important to 

denude this area of fat before stitching the 
flap in position. In fat patients, who ooze blood and liquid fat, a drain is provided 
at each end of the wound. The subcutaneous fat and skin are then approximated 
with deep sutures. If the patient has a tendency to bronchitis, it is wise to prescribe 
antibiotic therapy and breathing exercises. 

A few operators, dissatisfied with the results of Mayo’s operation (which is acclaimed 
generally to be satisfactory), prefer to employ the fascial flap operation depicted in 

fig. 1372- 

Additional Lipectomy. — In patients r ^ 

with a para-umbilical hernia associated j \ f 

with a large pendulous, fat-laden ab- 

dominal wall the operation can, with - 

great advantage, be combined with lipec- [ 
tomy by fashioning the incisions to 

embrace a larger area of the fat-laden _ w . , - 

sunerficial lavers of the abdominal wall FlG - 1 372. —Method of repairing a gap in 
supemciai layers 01 me acaommai wan. the linea a i ba . {After Charles Wells , f.r.c.s.) 

Strangulation is a frequent com- 
plication of a large para-umbilical hernia in adults. Owing to the narrow 
neck and the fibrous edge of the linea alba, gangrene is liable to supervene 
unless early operation is carried out. 


Fig. 1372. — Method of repairing a gap in 

the linea alba. {After Charles Wells , F.R.C.S.) 


Operation. — In early cases the operation does not differ from that for non- 
strangulated cases. Gangrenous contents are dealt with as in other situations. If a 
portion of the transverse colon is gangrenous, it should be exteriorised by the Paul- 
Mikulicz method (fig. 1214) and the gangrenous portion excised. If the ring is 
large enough to transmit the colon unhampered, it is left alone; otherwise it is en- 
larged. It is important that the small intestine be thoroughly scrutinised as a small 
loop may have been trapped and slipped back when the constriction was relieved. 
If non-viable gut is overlooked, peritonitis quietly supervenes, and the symptoms are 
ascribed to ‘ post-operative discomfort \ The condition of the patient steadily 
deteriorates until she succumbs after a few days (Franklin). 


INCISIONAL HERNIA fom. VENTRAL HERNIAt POST-OPERATIVE HERNIA) 

JEtiology. — An incisional hernia usually starts as a symptomless, partial 
disruption of the deeper layers of a laparotomy wound during the immediate 
or very early post-operative period. It is more than probable that such ar 
event will pass unnoticed, for the skin stitches remain intact. A sero- 
sanguinous discharge from a laparotomy incision is often a signal of dehiscence 

William J. Mayo, 1861-1939, Surgeon, Mayo Clinic , Rochester, U.S.A - described the operation in 18$ 4 * 

Richard Harrington Franklin, Contemporary, Surgeon • Royal Postgraduate Medical School, London. 
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(p. 1029 ), and calls for systematic palpation of the immediate proximity of 
the incision, with the examiner duly masked and gloved. Resuture of the 
deeper disrupted layers of the incision obviates the more difficult repair of 
an established hernia later on. Incisional hernia occurs most often in obese 
individuals, and a persistent post-operative cough and post-operative 
abdominal distension are its precursors. There is a high incidence of 
incisional hernia following operations for peritonitis because, as a rule, the 
wound becomes infected. The accommodation of a necessary drainage tube 
in a stab incision, as opposed to placing such, a tube through the laparotomy 
wound, reduces the frequency of its occurrence. 

The concept that the hernia occurs during^te convalescence is erroneous. 
Provided the main nerves to the abdominal musculature have not been 
damaged, a soundly healed laparotomy scar wi| withstand the buffeting of any 
walk of life, including repeated pregnancy. | 

Clinical Features. — Incisional hernia presents no difficulty in diagnosis. 
There are great variations in the degree of her|iiation. The hernia may occur 
through a small portion of the scar, often tip lower end. More frequently 
there is a diffuse bulging of the whole length of the incision. A post- 
operative hernia, especially one through a lower abdominal scar, usually 
increases steadily in size, and more and more of its contents become irre- 
ducible. Sometimes the skin overlying it is so thin and atrophic that normal 
peristalsis can be seen in the underlying coils of intestine. Attacks of sub- 
acute intestinal obstruction are common, and strangulation is liable to occur 
at the neck of a small sac or in a loculus of a large one. 

Treatment. — Palliative. — An abdominal belt is sometimes satisfactory, 
especially in cases of a hernia through an upper abdominal incision. 

Operation. — Many procedures are advocated. Three only will be outlined 
here. 

Pre-operative Measures. — In order to obtain a lasting repair, very 
special preparation is required. If the patient is obese, reduction by dieting 
should precede the operation. To attempt to return the contents of a very 
large hernia to the main abdominal cavity if they have not been there for 
several years is to court danger, unless weight reduction has been effected. 
In these circumstances, not only is there a risk of failure of the hemioplasty, 
but there is a greatly increased risk of paralytic ileus from visceral com- 
pression, and of p ulm onary complications from elevation of the diaphragm. 

The * Keel ’ Operation (Rodney Maingot). — In this operation, 
the hernial sac is not opened. It is dissected out and pushed back 
into the abdomen, and by a series of inverting and pleating layers 
of unabsorbable sutures, the abdominal deficiency is closed. This 
repair, viewed as a cross-section, looks something like the keel 
of a ship (fig. 1373). The incidence of post-operative ileus tuid 
distension is less than that occurring after operations in which 
the hernial sac is opened. The technique includes : (a) A wide 
excision of skin and scar tissue overlying the sac. Special care 
has to be taken not to damage any bowel which is often adherent 
to the underside of the sac, ( b ) an extensive mobilisation of skin- 
flaps 'and fat, and exposure of healthy and strong aponeurosis 
around the neck of the sac, (c) inversion of the sac into the 



Fig. 1373- — 
Cross-section of 
the ‘ keel ’ opera- 
tion. 
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abdomen, pleating it with strong interrupted unabsorbable sutures, care being taken 
not to damage any underlying bowel. A second, third, or fourth layer of sutures 
are inserted until, finally, the healthy margins of the aponeurosis are brought firmly 
together. Any degree of tension in this final layer can be averted by a few relaxation 
incisions in the aponeurosis, parallel to the suture line. 

When the scar is paper-thin and devoid of normal skin, Ibrahim advises that no 
attempt should be made to separate dermal scar from sac — both should be inverted 
as one. 


THIRD LAYER 
(Fascia) 


SECOND LAYER 
(Cut edges of sac) 



FOURTH LAYER 
(Muscle) 


Fig. 1374. — A. The closure of the hernial defect from inside the 
sac. Dotted line indicates the excess sac. b. Approximation of 
the third layer. (After R. B. Cattell.) 


CattelTs Operation. — In this operation the hernial sac is dissected out with 
equal care, but then it is formally opened, the viscera are reduced, and the repair starts 
from the inside margins of the sac (fig. 1374). During the freeing of the contents 

of the sac any adherent 
omentum can be 
ligated and divided, 
leaving a portion of it 
attached to the fundus 
of the sac and skin. 
The layers of repair 
are as follows: The 
peritoneum and the 
abdominal wall are 
approximated at the 
neck with an inter- 
locking suture of thick 
chromic catgut, in- 
cluding all layers of the 
abdominal wall that are 
attached to the hernial 
ring (fig. 1374A). An 
incision is made 
through the sac as shown by the dotted line in fig. 1 374A. (2) The cut edges of the base 

of the sac are approximated with unabsorbable sutures. An elliptical incision is made 
2 cm. lateral to the previous suture line. (3) The medial borders of the incision are 
approximated. The lateral edges of the fascia are freed from the overlying muscles 
for some distance, and this fascial layer is approximated with interrupted sutures at 
the upper and lower ends of the wound. This is done to relieve tension on the 
muscles. (4 and 5) The muscles and the remaining fascial layer are approximated by 
alternating stitches (fig. 1374B). Tension-relaxing incisions may be required and 
should be placed well laterally. 

Tantalum Gauze, Plastic Fibre Mesli or Net closures. — The sac is dealt 
with in either of the methods just described. The deficiency in the abdominal wall 
can very easily be bridged without tension by laying and sewing on a sheet of 
tantalum gauze, or a mesh or net made of Nylon or Dacron, cut to well over-size 
and tacked down to the aponeurosis. 

Careful haemostasis and meticulous asepsis are essential during these operations. 
Post-operative collections of serum can be removed by drainage, using plastic tubing 
led, via skin punctures lateral to the wound, into closed suction drainage bottles 
(e.g. Redi-vac). 

Post-operative Treatment. — Continuous gastric decompression should be em- 
ployed, and nothing by mouth allowed until the bowels have functioned. Early 
ambulation is to be discouraged, but exercises, especially of the legs, are to be en- 
couraged. The patient should not resume strenuous exercise for three months. 


EPIGASTRIC HERNIA (syn. FATTY HERNIA OF THE LINEA ALBA) 

An epigastric hernia occurs through the linea alba anywhere between the 
xiphoid process and the umbilicus, usually midway between these structures. 
Such a hernia commences as a protrusion of extra-peritoneal fat through the 
linea alba, where the latter is pierced by a small blood-vessel. Sometimes 
more than one hernia is present. 
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A swelling the size of a pea consists of a protrusion of extraperitoneal fat 
only (fatty hernia of the linea alba (figs. 1375 and 1376)). If the protrusion 
enlarges, it drags a pouch of peritoneum after it, and so becomes a true epigas- 
tric hernia. The mouth of the hernia is rarely 
large enough to permit a portion of a hollow BIB 

, , . , MV -—PERITONEUM 

viscus to enter it; consequently, either the sac is 
empty or it contains a small portion of greater 
omentum. ~ UN “ 

It is probable that an epigastric hernia is, the i WfW 
direct result of a sudden strain tearing the inter- Ml 
lacing fibres of the linea alba. The patients are ■ RaH 
often manual workers between thirty and fortyffive Fig _ I375 ._ Fatly hemia 
years of age. J of the linea alba. 

Clinical Features: 

(a) Symptomless . — A small fatty hemia of |he linea alba can be felt better 
t han it can be seen, and may be symptomless^ being discovered only in the 

course of|routine abdominal palpation. 

( b ) Painful .—, Sometimes such a hemia 
gives rise to attacks of local pain, worse 
on physical exertion, and tenderness to 
touch and tight clothing, possibly 
because the fatty contents become 
nipped sufficiently to produce partial 
strangulation. 

(c) Referred Pain (Peptic ulcer 
cases). — It is not uncommon to find that 

Fig. 1376.— Epigastric hemia. the patient, who may not have noticed 

the hernia, complains of pain suggestive 
of a peptic ulcer. On the other hand, a patient suffering from a gastric or 
duodenal ulcer may attribute all his symptoms to an epigastric hemia. In 
many cases of epigastric hemia there is coexistent upper abdominal disease. 

Treatment. — If the hernia is giving rise to symptoms, operation should 
be undertaken. 


Fig. 1376. — Epigastric hemia. 


Operation . — An adequate vertical or transverse incision is made over the swelling, 
exposing the linea alba. The protruding extraperitoneal fat is cleared from the 
hernial orifice by gauze dissection. If the pedicle passing through the linea alba is 
slender, it is separated on all sides of the opening by blunt dissection. After ligating 
the pedicle, the small opening in the linea alba is closed by unabsorbable sutures. 
When a hernial sac is present it is opened and any contents reduced, after which the 
sac is excised before repairing the linea alba. 


DIVARICATION OF THE RECTI ABDOMINIS 

Divarication of the recti abdominis is seen principally in elderly multipart. 
When the patient strains, a gap can be seen between the recti abdominis 
through whidh gap the abdominal contents bulge. When the abdomen is 
relaxed the fingers can be introduced between the recti. 

Treatment. — An abdominal belt is all that is required. 

S.P.S. — 67 
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A similar condition is met with in babies, only the divarication exists above the 
umbilicus. No treatment is necessary; as the child develops a spontaneous cure 
results. 


RARE EXTERNAL HERNIJE 

Interparietal Hernia ( syn . Interstitial Hernia). — An interparietal hernia has a 
hernial sac that passes between the layers of the anterior abdominal wall. The sac 
may be associated with, or communicate with, the sac of a concomitant inguinal or 
femoral hernia. Lack of knowledge of this condition is the cause of misdiagnosis 
and mismanagement. 

Varieties (fig. 1377): 

1. Properitoneal (20 per cent.). — Usually the sac takes the form of a diverticulum 
from a femoral or inguinal hernia, but these can be quite distinct from the pro- 
peritoneal hernia. 

2. Intermuscular (60 per cent.). — The sac passes between the muscular layers of 

the anterior abdominal wall, usually between the external oblique 
g gg and internal oblique muscles. The sac is nearly always bilocular, 
« x and is associated with an inguinal hernia. 

2 2 g | 3. Inguino-superficial (20 per cent.). — The sac expands beneath 

| o the superficial fascia of the abdominal wall or the thigh. 

5 j-j gS g /Etiology, — It is believed that sometimes an interparietal hernia 

a 5 s a j s congenital, but it may be acquired due to the wearing of a truss 

A n Al or to the blocking of the superficial inguinal ring by (1) an in- 

11 1/ i/I com Pl et ely descended testis, (2) hydrocele of the cord, or (3) a 

J I J 1 1 1 1 hydrocele of the canal of Nuck The inguino-superficial type is 

j v* commonly associated with an incompletely descended testis. 

^ Clinical Features. — In all varieties, the incidence in the male 

is higher than in the female, viz. 3:1 in the properitoneal and 
intermuscular varieties, and 14:1m the inguino-superficial variety. 

Fig. 1377. — The Most patients present with intestinal obstruction, due to ob- 
planes that an in- struction or strangulation of the hernia. In these circumstances 
terparietal hernia the cause of the obstruction should be apparent in the inter- 
may occupy. muscular and inguino-superficial varieties, but in the properitoneal 

variety, as no swelling is likely to be apparent, delays in diagnosis 
occur and consequently the mortality in this variety is high. 

Treatment. — Operation is imperative because of intestinal obstruction. In all 
cases of inguinal and femoral hernia a finger should be introduced into the sac with 
the object of detecting an unsuspected intraparietal loculus. 

A Spigelian hernia is a variety of interparietal hernia. The Spigelian fascia is 
the aponeurosis intervening between the muscular part of the transversus muscle and 
the rectus sheath. A Spigelian hernia is one occurring through the Spigelian fascia, 
commonly at the level of the arcuate line (fig. 1378). The fundus of the sac, clothed 
by extraperitoneal fat, may lie beneath the internal 

oblique muscle, where it is virtually impalpable. More spigelian fascia i 

often it advances through that muscle and spreads out arcuate 
like a mushroom between the external and internal ! 
obliques and gives rise to a more evident swelling. The 
patient is often corpulent, and usually over fifty years of 
age, men and women being affected equally. Typically, j 
a soft, reducible mass will be encountered lateral to the 
rectus muscle and below the umbilicus. After reduction L 

a small oval defect can often be felt and because of the p IG I3?8 The usua j 

rigid fascia surrounding its neck, strangulation may occur. 8 j te f Gr a Spigelian hernia. 
In a stout female, to differentiate a strangulated Spigelian 

hernia from a twisted ovarian cyst or a haematoma due to the tearing of the inferior 
episgastric artery may be impossible. 

Treatment . — Operation should be advised as repair is simple. The external 
oblique aponeruosis is split. After isolating the sac, dealing with any contents, and 
ligating and excising it, the transversus, internal oblique, and external oblique 
muscles are approximated in layers. 

Adrian van dor Spiegel , 1678-1626. Professor of Anatomy and Surgery t Padua. 


Fig. 1377. — The 
planes that an in- 
terparietal hernia 
may occupy. 


SPIGELIAN FASCIA 
ARCUATE 



Fig. 1378. — The usual 
site for a Spigelian hernia. 
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Lumbar Hernia. — Most primary lumbar hemise gain 
exit through the inferior lumbar triangle of Petit (fig. 1379), 
bounded below by the crest of the ilium, laterally by the 
external oblique, and medially by the latissimus dorsi. 

Some come through the superior lumbar triangle, which is 
bounded by the twelfth rib above, medially by the sacro- 
spinalis, and laterally by the posterior border of the internal 
oblique. An extensive incisional lumbar hernia sometimes 
follows an operation upon an infected kidney, in which the 
wound suppurated post-operatively. 

Differential Diagnosis . — A lumbar hernia must be dis- 
tinguished from : (a) A cold abscess pointing to this position. 

(b) Phantom hernia due to local muscular paralysis 
(fig. 1380). Lumbar phantom hernia: can result from any 
interference with the nerve-supply of the 
affected muscles (e.g. poliomyelitis). 

Treatment . — A primary lumb# hernia, 
being small, does not entail an Intensive Fig. 1379.— -Inferior 
operation for its repair. On tjie other lumbar hernia, 

hand, a post-operative lumbafr hernia 

may be large, and the defect is impossible to repair unless fascial 
flaps are used. When necessary, the area can be reinforced still 
further by stitching in place a piece of tantalum gauze or Dacron 
mesh. 

Perineal hernia ( syn . hernia through the pelvic floor) is not 
uncommon in the ageing dog— a reducible swelling appears im- 
mediately lateral to the anus. In human beings, except following 
excision of the rectum, perineal hernia is rare. Several varieties 
arc encountered: 

(a) Antero- lateral perineal hernia occurs in women and passes 
through an opening anterior to the transversus perinei muscle to 
enter the labium majus. It is more frequent than 

(b) Postero-lateral perineal hernia , which passes through the levator ani to enter the 
ischio-rectal fossa. These hernias seldom strangulate. 

Treatment. — A combined operation is generally the most satisfactory. The 
hernia is exposed by an incision directly over it. The sac is opened and its contents 
are reduced. The sac is cleared from surrounding structures and the wound is 
closed. With the patient in semi-Trendelenburg position, the abdomen is opened 
and the mouth of the sac is exposed. The sac is inverted, ligated, and excised, and 
the pelvic floor is repaired as adequately as possible. 

(c) Median sliding perineal hernia is a complete prolapse of the rectum (p. 998). 

Id) Post-operative hernia through a perineal scar may occur after excision of the 

rectum. The onset may be at any time after the operation, but is more common 
after a year or so. Many asymptomatic hernia: of this kind are overlooked because 
the patient is not examined in the erect posture. When symptoms are present they 
include considerable pain on sitting, a feeling of perineal pressure when walking, and 
sometimes a swelling in the perineum. It can be repaired by excising the scar, 
freeing and reducing the contents into the peritoneal cavity, closing the opening in 
the peritoneum, and approximating the edges of the levator ani, if sufficient of this 
muscle can be identified. A flap of the gluteus maximus muscle and fascia is freed, 
and sutured in such a way as to form a sling to support the closed peritoneum. 

Obturator Hernia. — The hernia, which passes through the obturator canal, 
occurs six times more frequently in women than in men. Most of the patients are over 
sixty years of age. 

The swelling is liable to be overlooked because it is covered by the pectineus. It 
seldom causes a definite swelling in Scarpa’s triangle, but if the limb is flexed, 
abducted, and rotated outwards, sometimes the hernia becomes more apparent. The 
leg is usually kept in a semi-flexed position and movement increases the pain. In 
more than 50 per cent, of cases of strangulated obturator hernia pain is referred along 
the obturator nerve (fig. 1381) by its geniculate branch to the knee. On vaginal 
or rectal examination the hernia sometimes can be felt as a tender swelling in the region 
of the obturator foramen. 

f*an Louis Petit* 1674-1750. Director , Acadimie de Chirurgie, P«n>. 

Friedrich Trendelenburg* 1844—1924. Professor of Surgery* Letpsng. 

Antonio Scarpa , 1762-1832. Anatomist and Surgeon* Venice . Italy . 



Fig. 1380 . — 
Phantom hernia 
following an- 
terior poliomye- 
litis. 
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Cases of obturator hernia which present themselves have usually undergone 
strangulation, which is often of the Richter type (p. 1034) 

Treatment.— (a) Perform lower lapa- 
rotomy (on the side of the lesion, if 
known). Confirm the diagnosis and then 
adopt full Trendelenburg’s position; 
a ( b ) the constricting agent is the obturator 

fascia. T along every precaution to avoid 
spilling infected fluid from the hernial 
sac into the peritoneal cavity, this fascia 
can be stretched to allow reduction by 
inserting suitable forceps, e.g. chole- 
cystectomy forceps, through the gap in 
the fascia and opening the blades with 
care. If incision of the fascia is required, 
it is made parallel to the obturator vessels 
and nerve; (c) the contents of the sac 
are dealt with secundum artem\ (d) the 
Fig. 1381. — The relationships of an obturator broad ligament is stitched over the open- 
hernia. (After sir Cecil WakeUy, F.R.C.S.) ing to prevent recurrence; (e) the ab- 
dominal wall is closed. 

Gluteal and Sciatic Hernise. — h gluteal hernia passes through the greater sciatic 
foramen, either above or below the piriformis. A sciatic hernia passes through the 
lesser sciatic foramen. 

Differential diagnosis must be made between these conditions and (a) A lipoma 
or fibro-sarcoma beneath the gluteus maximus. ( b ) A tuberculous abscess, (c) A 
gluteal aneurysm. 

All doubtful swellings in this situation should be explored by operation. The 
swelling is approached by splitting the fibres of the gluteus maximus. After isolating 
the hernial sac, opening it, and dealing appropriately with any contents, the neck of 
the sac is ligated, and die sac is excised. A flap of fascia raised from the covering of 
the piriformis muscle is used to close the opening through which the hernia extruded. 
Like an obturator hernia, occasionally a gluteal or sciatic hernia is discovered in the 
course of laparotomy for intestinal obstruction. 
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CHAPTER 44 

URINARY SYMPTOMS. INVESTIGATION OF THE 
URINARY TRACT. ANURIA 

URINARY SYMPTOMS 

Three symptoms, a veritable triple alliance, accompany most urinary 
affections. They are pain, frequency, and hsaematuria. 

Pain associated with affections of the urinary tract embraces : 

Renal pain is usually a dull ache situate^ mainly in the costo-vertebral 
angle, but also in the upper and outer quadrant of the abdomen. 

Ureteric pain is the 
well-known colic 1 passing 
from the loin to the groin. 

Vesical pain varies from 
slight suprapubic discom- 
fort to strangury, which 
is agonising pain referred 
to the external urinary 
meatus, accompanied by 
an intense desire to mictu- 
rate, but resulting in the 
expulsion (by straining) of 
only a few drops of blood- 
stained urine. 

Prostatic and seminal 
vesicular pain is deep- 
seated in the rectum ; it 
is often referred to the 
perineum, but sometimes 
to the suprapubic region 
or one or both iliac fossae. 
Urethral pain is scald- 

Fig. 1382. — The more common causes of haematuria. tug, and OCCUtS during 

micturition. 

Frequency. — For example, in prostatic disease, of great significance is the 
number of times the patient has to rise at night to micturate. 

Haematuria. — Blood in the urine, however transient, is a symptom that 
must never be ignored. Painless haematuria is so often a herald of new- 
growth in some part of the urinary tract that a complete urinary investigation 

* Renal colic is a term that is deeply rooted. Pain passing from loin to groin should be 
called ureteric colic, for obviously that is more accurate. 
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In the Male . — If the prepuce is present, it is retracted and all smegma is removed 
by washing with soap and water followed by swabbing with a mild antiseptic solution. 

Cocaine is dangerous, absorption via the prostatic urethra into the circulation 
sometimes causing collapse and even death. 1 per cent, lignocaine with 0*25 per cent, 
chlorhexidine gluconate as a local antiseptic in a jelly base (Lidothesin) is the safest. 
About 15 ml. is squeezed into the urethra and retained for five minutes with the aid 
of a penile clamp placed proximal to the glans. 

In the Female . — The vulva is washed with soap and water followed by swabbing 
with a mild antiseptic solution. The labia minora are held apart and the local anaes- 
thetic jelly is injected into the urethra. 

Bouginage is described on p. 1195, and Catheterisation on p. 1166. 

Cystoscopy. — By cystoscopy, the interior of 
the bladder is inspected and the ureteric orifices 
observed. If 7 ml. of a 0-4 per cent, solution 
(adult dose) of indigo-carmine are injected intra- 
venously, the excretion of the dye down the ureters 
can be watched (fig. 

1385); normally it 
should appear within 
four or five minutes. 

Delay of excretion of 
the dye on one side is 
indicative of unilateral 
urinary obstruction or disease, while delay on both 
sides suggests bilateral renal impairment. By 
employing a catheterising cystoscope, ureteric 
catheters can be passed up each ureter (fig. 1386), 

and specimens of 
urine collected 

from each kidney (fig. 1387). Such speci- 
mens are examined chemically and bacterio- 
logically, and much information is obtained 
thereby. 

Retrograde ( syn . instrumental) pyelo- 
graphy is employed when a clearer 
definition than that afforded by the intra- 
venous pyelogram is required, e.g. suspected 
renal neoplasm or early tuberculosis, or to 
collect urine from each kidney separately for 
differential functional tests. The ureters are catheterised, and the patient is 
conveyed to the radiological table. A plain radiograph is taken and de- 
veloped before injecting the medium in order to ensure that the ureteric 
catheters are not too advanced. A sterile i 2 \ per cent, solution of sodium 
iodide can be used, but for even better definition Pyelectan retrograde 
(Glaxo Labs.), which is a 20 per cent, solution of iodoxyl, can be employed 
and has the advantage of being entirely non-irritating. A pyelograph 
syringe which fits any ureteric catheter is filled with 10 ml. of the solution, 
and the injection is made up the catheter slowly. If pain is complained of, 

In 1877 , Max Nttze, Professor of Urology , Berlin, in conjunction with Beneche, an Optician of Vienna , produced 

the first cystoscope. 



Fig. 1387. — Specimens of urine 
being collected after ureteric 
catheterisation. The test-tubes are 
capped with rubber finger-stalls. 



Fig. 1386. — A ureteric 
catheter about to enter the 
left ureteric orifice. Cysto- 
scopic view. 



Fig. 1385. — Discharge of 
indigo-carmine down a right 
normal ureter. Cystoscopic 
appearance. 
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the injection is stopped. An initial film after 3 to 4 ml. have been injected will 
outline a normal pelvis (fig. 1388). Should a large hydronephrosis be present, 
more medium will be required to obtain clear definition. By this method it 
is possible to inject the pelves of both kidneys at 
the same sitting, but in cases of poor renal func- 
tion it is essential to make each examination in- 
dependently. In either event, after the X-ray 
exposure has been made, as much of the medium 
as possible is aspirated from the renal pelvis. 

Cystography: (a) Excretory . — The cystographs 
which accompany the later films of exccetory 
pyelography may not be sufficiendy dense to give 
a clear delineation of pathological conditions in the 
bladder. 

(b) Retrograde is employed principally to y con- 
firm the presence and dimensions of a vfcsical 
diverticulum. A rubber catheter is passed and 
the urine in the bladder is evacuated. If a diver- 
ticulum is suspected, the patient lies on his face 
so as to favour drainage of urine from the diver- 
ticulum. A plain radiograph is taken to exclude 
a calculus in the diverticulum. The bladder is 
then filled with medium until the patient feels a desire to micturate. 
An excellent contrast medium for cystography is a 25 per cent, solution 
of iodoxyl (B.P.). A radiograph is taken with the bladder full, and again 
after the bladder has been emptied. If there is a diverticulum present, it 
will remain full of medium after the medium has left the main cavity 
(p. 1139). The extent of a very large neoplasm of the bladder can sometimes 
be demonstrated better by cystography than by cystoscopy. 

(c) Micturating cystograms are best performed with an X-ray image- 
intensifier. The function of the bladder neck, and the presence of ureteric 
reflux of urine, can be observed on a monitoring screen as the patient empties 
his bladder. 


Fig. 1388 . — Normal retro- 
grade pyelogram. The 
definition is much clearer, 
consequently this pro- 
cedure is invaluable in 
confirming doubtful ab- 
normalities visualised by 
the excretory method. 


Urethroscopy: ( a ) Anterior urethroscopy is employed when the presence of a 
urethral stricture (fig. 1382) or strictures is suspected, or in cases of chronic urethritis, 
in order to exclude or confirm the presence of an infected urethral crypt or a granu- 
loma (a ‘ soft ’ stricture). Anterior urethroscopy is conducted under air inflation of 
the urethra. 

( b ) Posterior urethroscopy permits inspection of the prostatic and membranous 
urethrae. It is carried out with an irrigating urethroscope. The most notable nor- 
mal spectacle of posterior urethroscopy is the verumontanum, which presents as an 
eminence on the floor of the prostatic urethra. On the summit of this projection is 
the sinus pocularis (fig. 1389). Into the sinus pocularis open the ejaculatory ducts, 
the orifices of which can be seen but rarely. The verumontanum is reddened and 
enlarged in cases of chronic vesiculitis (fig. 1390). In cases of chronic prostatitis, 
one or more of the numerous prostatic ducts, which normally are difficult to visualise, 
may be seen exuding pus. When the prostate is enlarged, it can be seen as bulging 
of the floor and lateral walls of the urethra in the vicinity of the internal urinary 
meatus. 
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Fig. 1389. — Structures on 
the floor of the posterior 
urethra. ( After J. C. Ainsworth- 
Davis, F.R.C.S . ) 



Fig. 1390. — Inflamed swollen 
verumontanum seen through 
a posterior urethroscope. 


Urethrography.— Urethrography (fig. 1391) is especially valuable 

for gaining information concerning the length of 
a urethral stricture* of dilatation or diverticulum 
formation above a stricture* or of failure of the 
medium to pass a stricture. It also reveals 
dilated prostatic ducts in chronic prostatitis 
and especially in tuberculous prostatitis. It is 
valuable for determining the presence of con- 
traction of the bladder neck. The one contra- 
indication to its use is the presence of urethral 
haemorrhage. The medium employed must be 
Fig. 1391.— Normal urethro- chosen with great care, for should there be a 
graph. breach in the continuity of the lining mem- 

brane of the urethra, the medium will enter the circulation. 

Lipiodol brings with it the danger of oil embolus and this medium should never be 
employed. Even worse is to inject barium emulsion* and deaths have occurred 
from its use in cases of ruptured urethra. 

The medium must therefore be harmless should some of it enter the circulation* 
and the injection must not be rapid or forceful. Perabrodil (80 per cent.) complies 
with these stipulations as it can be injected 
intravenously. For general purposes the 
most satisfactory medium is Umbradil viscous 
V. This is a jelly which is squeezed from a 
tube into the butt end of a urethral syringe. 

It is injected easily and contains the local 
anaesthetic lignocaine. The injection is 
made most satisfactorily by employing 
Knutsson’s apparatus which has a penile Fig. 1392.— Knutsson’s apparatus for 

clamp attached (fig. 1392)- urethrography. 

Renal Arteriography (fig. 119) 

Renal arteriography can provide information unobtainable by retrograde pyel- 
ography. To be enabled to visualise the renal arterial architecture is of diagnostic 
value in the following conditions. 

1. Hypertension* if unilateral ischaemia (e.g. due to renal artery stenosis) is suspected. 
2. Renal neoplasm. 3. Renal cyst. 4. Chronic pyelonephritis. 5. Aneurism of the 
renal artery 

There are two methods of performing renal arteriography. 

(a) Translumbar aortography is carried out under general anaesthesia. A 
needle is passed into the abdominal aorta just above the renal arteries (level of L.I.)> the 
contrast medium is injected and four films are taken in rapid succession. To minimise 

Polka Knutsson , Contemporary, Director, Roentgen Department, University Hospital, Uppsala, Sweden. 
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accidents a small quantity of medium is injected and a film taken to ensure that the 
needle is in its correct position (p. 120). 

(b) Retrograde Arteriography. — A Seldinger s needle is used (fig. 120). The 
neecUe is passed into the femoral artery. The stilette is removed. A spiral guide wire 
(a ‘ leader ’) with a supple tip is passed into the artery and the needle is removed. The 
artery is compressed to avoid bleeding and polythene tubing is threaded on to the 
leader and so guided through the skin and arterial puncture into the artery. The 
oolvthene tube is advanced to the desired level, a small quantity of Hypaque being 
injected to render it opaque to X-rays. The medium is then injected. Selective 
Renal Arteriography can be achieved by using a hooked polythene tube, and guiding 
it into the renal artery (fig. X393)- 



In either method not more than 30 ml. of Hypaque (65 per cent.), one of the least 
toxic media, should be injected. If these stipulations are adhered to, accidents are 
minimised. The dangers of the procedure are (a) tubular necrosis of the kidneys, 
(b) paraplegia, often temporary, probably due to contrast medium producing spasm 
ofthe vessds of thc spinal coS, (*) elevation of a plaque of atheroma and possibly 
the production of a dissection in the aortic wall. 

Operation should not be performed for at least one week after renali 
Perirenal insufflation of oxygen to delineate a renal or adrenal swelling 

dC Renaf tomography is sometimes used in combination with other radiographic 
pmcedSes aTh 8 ^ help in doubtful cases to differentiate between tumours and 

cysts. 

ANURIA SUPPRESSION OF URINE) 

Oliguria should be defined as an excretion of less than 300 ) ml . (11 ounces) of urine in 
twenty-four hours . Anuria is an absence of excretion for twelve 

The most helpful classification of anuria is into pre-renal, nul, and ^post- 
renal. Although suppression of urine is commonly and convemendy referred 
to as anuria, except in post-renal (ureteric obstruction) cases the suppression 
is seldom absolutely complete. 


PRE-RENAL ANURIA 

The blood pressure in the glomeruli is normally about 90 ^ ^omeruli 

when the systolic blood pressure falls below 70 mm., filtration from gtomeruh 
ceases. If the glomeruli are diseased, a higher pressure 0 *P r ore . rena j 
mercury) may be inadequate to maintain filtration. e extensive 

anuria are traumatic shock, severe haemorrhage, spin an > 
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bums, dehydration from vomiting, diarrhoea, or excessive sweating, and 
cardiac failure. 

Treatment. — Blood transfusion in the case of haemorrhage, the treatment 
of shock (p. 79) if that be the cause of the fall in the blood-pressure, 
or in cases of dehydration the administration of dextrose-saline solution 
intravenously often restores urinary excretion. If hypotension is long 
maintained, damage to the renal epithelium results, and the condition passes 
on to one of renal anuria. 



ACUTE RENAL ANURIA V 

Acute renal anuria results from damage to, or ischaemia of, the renal tubular 
epithelium (fig. 1 394). The principal causes met with in surgical practice are : 

1. Severe shock (hypotension) lasting 
two hours or more. 

2. Incompatible blood transfusion. 

3. Ultra-acute pyelonephritis, occur- 
ring with retention of bladder urine. 

4. The crush syndrome (p. 80). 

5. Concealed accidental haemorrhage 
and abortion. 

6. Certain poisons. The most impor- 
tant are (a) media used for aortography, 
(b) the toxin of eclampsia, (c) chemicals 
— mercury salts, carbon tetrachloride. 

7. Acute pancreatitis. 

8. Operations on jaundiced patients. 

9. Bacteraemic shock. 

When renal anuria is reversible, and it is treated correctly, the condition is 
divided into three phases: 1. The oliguric phase. 2. The phase of diuresis. 
3. The phase of recovery. 

Clinical Features. — The average duration of the oliguric phase is ten 
to twelve days. Dark urine in small amounts and with a specific gravity of 
1 *oio is passed, or will be found on catheterisation. 

Anorexia is an early symptom which is followed 
by hiccough. Within four or five days there is 
copious effortless vomiting. Abdominal disten- 
sion is common. Untreated, or treated incorrectly, 
the blood urea mounts by 20 to 30 mg. daily 
(fig. 1395). The systolic blood-pressure may 
be elevated — 200 mm. Hg. after two or three 
days. 

Still untreated, or treated incorrectly, about 
the sixth day increasing drowsiness, thirst, a dry 
skin, and a dry brown tongue are characteristic 
findings. The respiratory and pulse-rates be- 
come slower and irregular, and Cheyne-Stokes’ 



Fig. 1395. — Dotted line: 
rise of blood urea in untreated 
anuria. Solid line : same 
when treated by fluid limita- 
tion and protein-free diet. 

(.Afttr a. M. Bull.) 
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respirations are often in evidence. The final stages are usually characterised 
by muttering delirium followed by coma. 

Treatment: Special Early Measures.— (a) If there is any doubt as to 
the cause, post-renal (obstructive) anuria must be eliminated by p lain radio- 
graphy and ureteric catheterisation (p. 1166). (b) In cases of incompatible 
blood transfusion, renal damage can sometimes be prevented by provoking a 
diuresis within an hour of the reaction. — 500 ml. of Rheomacrodex (p. 77) or 
mannitol (p. 77) is given intravenously. If no urine is secreted (the bladder 
is emptied naturally — or via a catheter), all fluids are restricted forthwith. 

In all other circumstances of acute renal anuria it is imperative not to force 
fluids. 1 The important substances in the genesis of uremia are not urea 
and other end products of nitrogen metaboliiin, but water and electrolytes, 
such as potassium. If patients receive 3,506 ml. or more per day, 75 per 
cent, die with signs of water overload, and evidence of pulmonary or cerebral 
oedema at necropsy. Another reprehensible! practice is to prescribe potas- 
sium citrate for a patient on the threshold 6f suppression of urine; it has 
caused many deaths from hyperkalaemia. ) 

Treatment in Practice. — The first three essentials are: 

1. Water Balance . — In the absence of vomiting, the elimination of water 
by an anuric patient is limited to extra-renal routes, i.e. lungs, skin, and faeces. 
In a temperate climate this loss is 600 to 1,000 ml. per day. As it is esti- 
mated that there is a daily production of 400 ml. of water from the oxidation 
of body fat and proteins, the daily fluid intake of an anuric patient must be 
limited to 500 ml. plus an amount equal to that of the water vomited or 
recovered by gastric aspiration. 

Additions must be made for diarrhcea and excessive sweating : regarding 
the latter,an extra 200 ml. is allowedfor each degree of the patient’s temperature 
above ioo° F. (37-8° C.). When the weather is exceedingly hot, the 
allowance is increased, but even in these circumstances it should rarely 
exceed 1,000 ml. per twenty-four hours. 

Bedside evaluation — thirst, moisture of the tongue, and the skin — are 
excellent guides of adequate hydration. 

2. Electrolytic Balance. — In the absence of diarrhcea and vomiting, the 
only effective channel for excretion of electrolytes is by the kidneys. Con- 
sequently, in anuria the administration of electrolytes often leads to gross 
disturbances of electrolytic balance ; in particular, hyperpotassaemia is liable 
to cause sudden death from cardiac arrest. Therefore the patient should not 
receive any electrolytes until diuresis recommences. 

3. Nitrogen Metabolism. — The end-products of protein katabolism, other 
than urea, are possibly toxic. Furthermore, by the breakdown of both 
exogenous and endogenous protein, potassium is liberated. For these 
reasons it is essential to prohibit protein intake altogether, and to reduce 
endogenous nitrogen metabolism as much as possible. A high carbohydrate 
intake depresses endogenous nitrogen metabolism. 

* According to Harrington, the pioneer in water closets, it does no good to keep trying to 
Bush a lavatory when it is blocked. 
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The Protein-free, Mineral-free, Strictly-limited-fluid Regimen.— 

The object is to provide 2,000 calorics per day, and at the same time to limit 
fluid intake as detailed above. This is a diet upon which the patient can 
subsist without discomfort for periods up to three weeks (Bull). According 
to circumstances, the regimen can be varied : 

(a) When the patient can take fluid by mouth without vomiting or undue 
nausea, a daily intake of 500 ml. of 40 per cent, lactose, given in small frequent 
amounts, is likely to be acceptable because the solution tastes less sweet than 
dextrose. 

(b) When the patient is anorexic, nauseated, and prone to vomit, a plastic 
gastric tube is passed transnasally and the 500 ml. of 40 per cent, dextrose or 
lactose is gravitated by the drip method. A plastic tube is chosen because 
its relative stiffness makes it less likely to be expelled if the patient vomits. 
As far as possible the vomitus must be collected and measured, for obviously 
it is highly important to supplement the loss with precision. To stop the 
drip for two to four hours at a time helps some patients to retain the solution. 
Alternatively, 50 to 100 ml. of doubly centifruged cream is added to the dext- 
rose solution. This enables the solution to be tolerated by some patients 
who otherwise would eject it. 

(c) When the patient is unable to retain the fluid gravitated into the 
stomach, or toxaemia or a head injury makes him stuporous and therefore 
liable to inhale vomitus, there is but one alternative — to give the 40 per cent, 
dextrose solution intravenously. The modem method is to give this clot- 
provoking solution into the inferior or superior vena cava by a polythene 
tube passed from the long saphenous or cubital vein respectively. 

In order to discourage thrombosis, heparin (1,000 units per 500 ml.) is added to the 
infusion. Even so post-mortem examination has shown intravenous clotting in a 
high percentage of cases. For this reason the intravenous route should be employed 
only in cases of absolute necessity. Some advise passing the polythene tube but a few 
inches into a peripheral vein and to change the vein if clotting occurs. By gravitating 
the fluid in this way it is believed that the menace of pulmonary embolism is lessened. 

Vitamins. — Irrespective as to whether the alimentary or the intravenous 
route is employed, the daily vitamin intake should be identical with that of 
a patient subsisting wholly on parenteral feeding (pp. 89 to 94). 

Prevention of Infection. — Anuric patients become infected easily, therefore 
all who come in contact with the patient should be gowned and masked. 
A nasal swab should be taken from the patient at the onset of anuria. If 
Staphylococcus aureus is cultured, a suitable antibiotic should be given at 
once. Penicillin, 1 mega unit per twenty-four hours, can safely be given 
but all other antibiotics are cumulative even when given in greatly reduced 
doses. Erythromycin 1 G. daily is the least harmful. 

Watching for Hyperkalcemia. — Serial electrocardiographs are a better 
check to the development of this complication than reliance on plasma 
potassium determinations (p. 88). 

Diuretic Phase. — In reversible lesions, usually about the eighth day, the 
epithelium of the lower nephrons regenerates sufficiendy to prevent resorp- 

Graham MacGregor Bull, Contemporary. Director , Medical Research Council Clinical Research Centre , London 
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non of the glomerular filtrate, and a little urine is passed. This is a most 
hopeful sign, and given correct management and previously healthy kidneys 
(Causes 1 to 7, p. 1068) an increasing twenty-four-hourly output during the 
subsequent week is usual. When diuresis commences, an amount of water 
equal to the output of urine for the previous twenty-four hours is added to the 
daily allowance. It is more difficult to estimate an appropriate allowance of 
electrolytes, for the restitution of renal electrolyte-regulating function returns 
slowly. A heavy loss of sodium and potassium may occur and must be re- 
placed. Only when renal excretion reaches I litre per day does the blood- 
urea level commence to fall. Once diuresis exceeds 1 litre in twenty-four 
hours, the intragastric tube is removed and the patient is fed on a high calorie, 
low-protein diet containing an adequate daily amount of mineral salts. 

Other methods of treatment in special circumstances : 

1. The Artificial Kidney. — The principle of the artificial kidney is that 
of dialysis across a membrane which is pernjieable to crystalloids and not to 
colloids, with the patient’s blood on one side of the membrane and a saline 
bath on the other ; excessive crystalloids will leave the blood and enter the bath, 
which is constantly flowing. The indications for dialysis are: (a) Serum 
potassium above 7 0 mEq./litre, ( b ) Serum bicarbonate level below 10 m Eq ./ 
litre, (c) Gross overhydration, or (d) a blood urea above 400 mg. per cent. 
Fits or coma may also be indications. 

The artificial kidney requires a trained team to operate the machine, hence it is 
available only in a few centres. It is therefore necessary to describe other methods 
of ridding the patient of excessive electrolytes, particularly potassium. 

2. Peritoneal Dialvsis. — This method has been used with success. The 
simplest method and the one least likely to give rise to peritonitis is to insert a poly- 
thene tube into the peritoneal cavity by means of a trocar and cannula. Into the 
peritoneal cavity is gravitated moderately slowly a hypertonic solution (20 per cent, 
dextrose solution with 6 G. sodium chloride per litre added). The fluid is retained 
by clipping the tube for two hours and then allowing it to flow out. The process is 
continued for up to forty-eight hours. Thus the peritoneum acts as a dialysing 
membrane. 

3. Ion Exchange Resins. — If the patient does not vomit, then ion exchange 
resins in the sodium phase have been used successfully to withdraw potassium ions 
into the intestine in exchange for sodium ions. Five grammes of Resonium, dis- 
solved in the patient’s allowance of dextrose solution, is given eight times a day. The 
resins are of no avail given per rectum. 

4. Exchange Transfusion. — The principal indication is in the initial phase of 
anuria following incompatible blood transfusion, the object being to remove free 
hemoglobin, hemolytic toxins, and damaged erythrocytes. 


POST-RENAL (.ayn. OBSTRUCTIVE) ANURIA 

Calculous anuria arises in one of the following ways : 

1. A calculus becomes impacted in the ureter of the only functioning 
kidney, the other kidney being congenitally absent, previously removed, or 
destroyed by disease. 

2. Both ureters become obstructed by stones. 

3 * A calculus blocks one ureter, and the contralateral organ, seldom 
completely normal, also ceases to function (reflex anuria). 
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Clinical Features. — Usually the patient is a man between forty and 
sixty years of age with a long history of urinary lithiasis, but in about 20 
per cent, of cases calculous anuria arises without previous symptoms. 

Onset . — Typically an attack of renal colic precedes the anuria, the onset 
of which is sudden. This pain may disappear and be replaced by a constant 
severe pain in the loin. In a few cases there is little, if any, pain, and the 
anuria is preceded by several days of increasing oliguria. The latter variety 
is usually due to a superimposition of pyelonephritis on kidneys (or a single 
existing kidney) which have been functioning poorly on account of partial 
calculus obstruction. 

Stage of tolerance usually lasts from three to six days. The patient feels 
comparatively well and may continue his work. During this time the blood 
urea mounts steadily, and as it does so headache, sleeplessness, constipation, 
and lassitude supervene. By the end of this stage the blood urea is often 
over 200 mg. per cent. 

Stage of uramia follows, and is characterised by the same clinical features 
described in late renal anuria. 

Examination. — The obstructed kidney is tender and there is guarding 
by the overlying muscles. A large palpable kidney is probably functionless 
and the seat of a hydronephrosis or pyonephrosis; a recently obstructed 
kidney is never enlarged. 


Action to be taken: 


(1) Pass a catheter to exclude retention. A few ounces of blood-stained 
urine may be obtained. 

(2) Plain X-ray may show the obstructing calculus, but more often 
visualisation is difficult. This is because the small size of the stone (it is 
seldom larger than an orange-pip), makes it difficult to see against super- 
imposed bone and intestinal gas shadows. Sometimes a large branched 
renal calculus is displayed on the functioning side. 

(3) Cystoscopy. Pass a catheter up both ureters. This may pass or 
dislodge the stone and the emergency is over. Leave the catheter in position 



Fig. 1396. — Stone im- 
pacted in the ureteric orifice 
as seen by cystoscopy. 


to drain, and when the general condition of the 
patient is satisfactory, remove the calculus by open 
uretero-lithotomy. (Just prior to this, further 
radiographs must be taken to confirm the site of the 
stone. An I.V.P. is permissible and helpful if the 
blood urea has fallen to within normal limits.) Oc- 
casionally at cystoscopy a stone is seen wedged in 
the ureteric orifice (fig. 1396) whereupon attempts 
should be made to dislodge the stone with a 
ureteric catheter, by diathermy of the orifice, or by in- 
sertion of a Dormia stone-catching basket(fig. 1441). 

(4) Operation — if a catheter will not pass. In 


this case the stone should be removed by open operation. If no stone is 


visualised by the X-ray, then the kidney on the side which was most painful 
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should be explored. Pyelostomy, or nephrostomy (fig. 1397) may be 
necessary. If the kidney explored is found to be hopelessly diseased^ 
nephrostomy must be performed on the 

(5) When the obstruction has been re- 
lieved either by ureteric catheterisation or JrjflflEjK 1( 1 

operation, and until diuresis is established, '\ /f 

the general treatment is similar to that des- \ \ J 

cribed on p. 1069. In cases where nc- , \\ ft 

phrostomy has been necessary, preparations ! * il 

should be made for blood transfusion, for i 
sometimes the haemorrhage from the incised 

(Edematous kidney is excessive. 1 IG> 'io^n^SepCstomy ° f per ' 

Anuria due to Sulphonamide Crystalluria. — Sulphapyridine, sulphadiazine, 
and occasionally sulphathiazole in the presence of an acid medium are changed 

into acetyl salts which are insoluble. Crystals (fig. 1398) are 

deposited in the kidney tubules and ureters. The condition 
is now infrequent, and occurs mainly in patients with partial 
obstruction to the kidneys, and in those who are dehydrated. 

Treatment. — When a patient undergoing sulphonamide 
therapy develops renal colic and oliguria, the drug should 
be withheld and the high fluid intake further increased. 
Should anuria supervene, firm deep massage is carried out on 
each ureter, from above downwards. The lower ends of the 
ureters are then massaged per rectum. If this is not followed 
by the passage of urine, there should be no delay in perform- 

F 8 A t ing cystoscopy and attempting to catheterise the ureters. 

lated sulphapyridine Provided the catheters can be inserted, the kidney pelves are 

crystals resemble washed out with 2 5 per cent, sodium bicarbonate solution, 

small wheat sheaves. The crystalline mass can, on occasions, be dislodged with 
a stone dislodger (p. 1099). As an alternative means to 
cystoscopic manoeuvres, many favourable results have followed splanchnic block 
anaesthesia. If these measures are unsuccessful, unilateral or bilateral pyelostomy 
must be performed. 

Anuria due to Accidental Ligation of the Ureters. — This is a hazard mainly of 
hysterectomy. Bilateral pyelostomy should be performed in the first instance. 
Only when the patient is out of immediate danger should an operation to reconstruct 
or implant the ureters be performed (p. 1082). 

Anuria due to Involvement of both Ureters in a Neoplastic Process, e.g. 
Carcinoma of the Cervix. — Excluding terminal cases, the only treatment is trans- 
plantation of ureters into the bowel or bilateral nephrostomy. 

Anuria due to Involvement of Ureters in Retroperitoneal Fibrosis (p. 1099). 

Hugh Cabot , 1972-1045, Surgeon , The Mayo Clinic , Rochester , U.S.A 



Fig. 1398. — Acety- 
lated sulphapyridine 
crystals resemble 
small wheat sheaves. 
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CHAPTER 45 

THE KIDNEYS AND URETERS 
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Embryology. — A bud from the lower end of the mesonephric (Wolffian) duct grows 
backwards and upwards behind the peritoneum to the lumbar region (fig. 1399). 
The stalk of the bud forms the ureter and its dilated extremity the kidney pelvis. 
Sometimes the bud is duplicated or the stalk becomes bifurcated, giving rise to 
congenital anomalies (see below). From six weeks to five months, the primitive 
renal pelvis divides repeatedly to form generations of collecting tubules, e.g. i$t 

generation, 2nd generation, etc. Each collecting 
tubule is capped by mesoblast, which becomes the 
glomerulus and the convoluted tubule. The first three 
or four generations persist only for a short period as 
cystic structures before they degenerate and disappear. 
It is the continued persistence of these provisional 
structures that gives rise to the cysts of congenital 
cystic kidneys. If only one cyst fails to degenerate, a 
solitary cyst of the kidney results. 

The fatal kidney is at first 
lobulated, but in the human the 
lobules become welded together 
by the growth of a new cortex 
beneath the capsule. In some 
mammals, e.g. oxen and bears, 
fatal lobulation is retained 
throughout life. 

Surgical Anatomy. — The parenchyma of each kidney is 
drained by seven pairs of calyces, three in the upper and two 
each in the middle and lower segments (fig. 1400). Each of the 
three segments represents an anatomical and physiological unit 
with its own blood supply, an important point in view of the in- 
creased indications for partial nephrectomy (Carl Semb). 

Surgical Physiology. — Cin6-pyelography indicates that there 
are sphincters at the junction of the minor and major calyces, 
and at the pelvi-ureteric junction. Each segment of the calyceal 
system fills before its contents are passed into the next chamber. 

Should this mechanism be under nervous control (and some 
believe that it is) it is an argument in favour of renal pedicle 
sympathectomy for the cure of non-mechanical hydronephrosis. 


Cloaca 

Fig. 1399. — The development 
of the kidney. 



Fig. 1400. — The 
three divisions of 
the kidney render 
resection (partial 
nephrectomy) of 
the upper or lower 
division a practical 
proposition. (After 
Carl Semb.) 


CONGENITAL ABNORMALITIES OF THE KIDNEY 

Absence of One Kidney. — Sometimes pyelography reveals only one functioning 
kidney, and at cystoscopy only one ureteric orifice is present, alternatively a ureter and 
pelvis are present on the non-functioning side, but the parenchyma is almost or 
entirely absent. In either case the functioning kidney is hypertrophied. An absent 
or congenitally atrophic kidney is present in about 1 : 1,400 individuals. 

Renal ectopia occurs once in 1,000 cases. The kidney is arrested in some part 
of its normal ascent, usually at the brim of the pelvis. As a rule the kidney of the 
opposite side is present and in its normal position. The left kidney is ectopic far 
more often than the right ; the reason is unknown. 

When an ectopic kidney becomes inflamed, the tender lump to which it gives rise 
frequently causes supreme difficulty in diagnosis; for instance, when right-sided it is 
liable to be mistaken for an appendix abscess. 

Kaspar Friedrich Wolff, 1733-1794. Professor of Anatomy and Physiology, St. Petersburg (Leningrad). 

Carl Boye Semb, Contemporary . Formerly Professor of Surgery, Umverstty of Oslo, Norway. 
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Horse-shoe Kidney.— The most medial subdivisions of the pr imar y 
mesonephric bud of each side fuse and the kidneys fail to ascend com- 
pletely. The adrenal glands, being developed separately, are in their nor mal 
positions. The abnormality (found once in every 1,000 necropsies) is more 
common in the male. Usually the bridge joining the lower poles lies in 
front of the fourth lumbar vertebra. Fusion occurs very early, when the 
embryo is but thirty to forty days old, at which time the two masses of 
mesoblast destined to form the kidneys lie very . 

close together. Exceptionally, it is the upper 
poles that are fused. 

Clinical Features. — Horse-shoe kidneys I vfBp* 1 
are notoriously prone to become diseased, I -A iPhB 

largely because the ureters are angulated as they V|H , 

pass over the fused isthmus (fig. 1401). This 

simple infection. Fig. 1401. — Horse-shoe kidney. 

tuberculosis, and cal- Note ? e u u f ter f , P assin s , in 

, n . front of the fused lower poles, 

cuius formation are 

common complications. Although a fixed mass 
below the umbilicus may suggest a horse-shoe kid- 
ney, the final diagnosis is established by pyelo- 
graphic data. The most characteristic finding is 
that the lowest calyx on each side is reversed in 
position (i.e. directed towards the vertebral column. 

Fig. 1402.— Pyeiogramof Rarel y most > or all > of ^ calyces are reversed 

a horse-shoe kidney. Only (fig. 1402). In a large percentage of cases the 

Sed a t e owtds h L C Snai ^ters curve like a flower vase. While horse- 

column, (a. Jacobs , f.r.c.s., shoe kidney is not a contraindication to pregnancy, 

Giasgow.) urinary complications are more frequent. 

Treatment. — In cases giving rise to pain, or when non-specific infection is present, 
division of the isthmus is usually curative. The operation can be conducted extra- 
peritoneally, but a trans-peritoneal approach gives a much better view of the renal 
arteries and veins, and it is easier to decide whether a nephropexy is desirable. The 
area can be drained extraperitoneally. When one half of a . — . 

horse-shoe kidney is irreparably diseased, e.g. calculi or neoplasm, f 

heminephrectomy should be performed provided the remaining / 3 

half has adequate function. \ 

Unilateral fusion (syn. crossed dystrophia) is rare. Both r? 1 J 

kidneys are situated in one loin. One kidney, carrying its own : / NX / 

blood-vessels and with the ureter opening into the bladder in a \ l 
normal position, crosses the middle line, and its upper pole 
fuses with the lower pole of the normally placed kidney. In "TAu 

this instance both kidney pelves are situated one above the iil k\J II 
other medial to the renal parenchyma (unilateral long kidney). /]Yf \JJ/ ] 

In some cases the pelvis of the crossed kidney faces laterally / 

(unilateral S-shaped kidney (fig. 1403)). '/IF* H 


Fig. 1402. — Pyelogram of 
a horse-shoe kidney. Only 
rarely are all the calyces 
directed towards the spinal 
column. ( A . Jacobs , F.R.C.S ., 
Glasgow.) 


Congenital Cystic Kidneys {syn. Polycystic Kidneys). lateral S-fusion of 
— In 18 per cent, of cases there is a congenital cystic liver; the kidneys. 
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occasionally the pancreas and lung are affected similarly. The disease is 
hereditary and can be transmitted by either parent (see Embryology, 
p. 1074). 

Pathology. — The organs may become enormously enlarged. The surface 
gives an appearance of many bubbles. On section the renal parenchyma is 
riddled with cysts of varying sizes (fig. 1404), some containing clear fluid, 
others thick brown material, and still others coagulated blood. 

Clinical Features. — In the Foetus. — The 
kidneys may be so large as to obstruct labour. 
A quarter of the cases are stillborn or die 
shortly after birth. 

In the Infant. — The bilateral swellings of 
congenital cystic kidney must be distinguished 
from those of bilateral Wilms’s tumour (p. 1114). 
In cases of congenital cystic kidneys presenting 
during this period, renal rickets often develops 
a few years before the final uraemia. 

Between the ages of three and thirty, cases of 
congenital cystic kidneys are encountered but 

rarely. 

In the Adult. — The condition is slightly 
more common in women than in men. There 
are six clinical features : 

(a) Renal Enlargement. — The large knobby 
kidneys when discovered in the course of a routine examination can hardly 
be mistaken. Sometimes congenital cystic kidneys are revealed only at 
laparotomy for some other condition. Unilateral Renal Swelling. — One 
kidney contains larger cysts than the other, and the physical signs are similar 
to those of a renal neoplasm. 

Patients with congenital cystic kidneys pass abundant urine of low specific 
gravity (i-oio or less) containing a slight trace of albumin but neither casts 
nor cells. On cystoscopy there is often considerable delay in the excretion 
of indigo-carmine, even in cases with a normal or only slightly elevated 
blood urea. 

(b) Pain is due either to the weight of the organ dragging upon its pedicle 
or to tension within the cysts. Often the pain is a dull ache in the loin ; 
sometimes it takes the form of renal colic, when a calculus,, which is not rare 
in this condition, should be suspected. 

(c) Hamaturia. — In about 25 per cent, of cases, as a result of over- 
distension, one of the cysts ruptures into the renal pelvis and causes hsematuria. 
Usually moderate hsematuria lasts for a few days, and recurs at varying 
intervals ; sometimes it is profuse. 

(d) Infection. — The most common complication of congenital cystic 
kidneys in adult life is pyelonephritis. 

(e) Hypertension. — About 75 per cent, of patients with congenital cystic 
kidneys above the age of twenty have hypertension. Why some escape this 



Fig. 1404. — A congenital 
cystic kidney removed on ac- 
count of profuse haematuria. 
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complication is not clear. Possibly the high blood pressure is due to a 
separate genetic factor frequently linked with congenital cystic kidneys. 

(/) Uramia.— The patient complains of anorexia, headache, and indefinite 
gastric symptoms, and is frequently given a placebo, until persistent symp- 
toms demand a complete clinical examination. Later drowsiness and vomit- 
ing occur. Signs of uraemia often commence suddenly during middle life; 
only one quarter of patients with this condition survive the age of fifty-five 
years. Severe anaemia is common. 

Pyelography.— Excretory pyelography is the best way of confirming 
the diagnosis, but when the concentration of Hypaque is insufficient to cast 
a clear shadow, retrograde pyelography i$ necessary. Only one side should 
be injected, the other being deferred for a week lest 
uraemia be induced thereby. The shadows of the 
kidneys are enlarged in all directions. Tjie renal pelvis 
is elongated and may be compressed. The calyces are 
stretched over the cysts and are often narrow (like the 
legs of a spider) or bell-like (fig. 1405). 

Treatment : 

(a) Expectant. — Routinely the patient should drink a 
large quantity of water, have a low-protein diet, and take 
iron to prevent anaemia. Infection, which is common, 
should be treated by an appropriate drug. 

(b) Operative . — By relieving pressure on the remaining 
renal parenchyma, Rovsing’s operation, if performed 
early, improves renal function. In many instances, life 
is prolonged five years or more. 

Rovsing’s Operation. — One kidney and then the other is 
exposed. The cysts are incised with a narrow-bladed scalpel, 
first on the convex border, then on the posterior surface and, finally, as the kidney 
becomes more manageable in size, the peritoneum is peeled away and the anterior 
surface is dealt with similarly. 

So improved by bilateral Rovsing’s operation was one of our patients who was 
admitted in a state of uraemia, that two and a half years later he was serving in the 
Life Guards ! Rovsing’s operation should be performed, not as a last resort, but as 
soon as possible after the condition is recognised. 

Solitary Renal Cyst. — While the term ‘ solitary 9 serves to distinguish 
the condition from congenital cystic disease of the kidneys, it is found that not 
infrequently one or two similar but smaller cysts are also present. 

Aetiology. — The origin of the cyst may be identical (but on a smaller scale) with 
that of congenital cystic kidney (p. 1075) ; or it could arise from bygone trauma or 
infection causing blockage of a tubule. The mature age at which the cyst is usually 
found is in favour of the latter supposition. . 

Clinical Features. — There are no pathognomonic symptoms or signs. Sometimes 
there are no symptoms until a swelling is noticed, at others there is a dull ache in the 
loin. The cyst can become infected and if a swelling is palpable, and particularly if 
the swelling is tender, the creditable diagnosis of pyonephrosis will be made. A 
spontaneous haemorrhage into the cyst occurs from time to time, in which case sudden 
renal pain is likely to be experienced. Occasionally the cyst presses on the pelvi- 
ureteric junction and causes urinary symptoms. 

Tkorkild Rovsing, lMt-1927. Professor of Surgery, Copenhagen. 



Fig. 1405. — Poly- 
cystic kidney. Pye- 
lographic appear- 
ance. Note length 
of kidney and elon- 
gated bell-like caly- 
ces stretched over 
cysts. 
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Radiology. — (a) Pyelography reveals a filling defect of one or more calyces simu- 
lating the deformity produced by a neoplasm, but typically more rounded, (b) It is 
possible to distinguish a renal cyst from a renal neoplasm by selective renal arterio- 
graphy (fig. 1393). 

Treatment. — Exploration should be advised in every case. Renal cysts can be 
caused by a tumour blocking tubules and interfering with the vascular supply to the 
same area of the kidney. Having displayed the kidney the operation is varied 
according to circumstances. 

(a) Kir win's Method . — When the cyst is blue-domed and aspiration reveals clear 
fluid, that portion of the cyst wall lying above the surface is excised. The remaining 
portion of the cyst is swabbed with phenol in glycerine equal parts, followed by the 
application of 95 per cent, alcohol. The cavity is filled with perinephric fat and the 
edges of the cavity are approximated. The phenol destroys the lining membrane. 

( b ) Partial nephrectomy is performed if the contents of the cyst are blood-stained 
(one-third of such cysts contain a papilliferous neoplasm). 

(c) Nephrectomy is performed if there are indications that the cyst is a malignant 
degeneration of a neoplasm, e.g. irregular induration at the periphery of the cyst. 

Differential Diagnosis. — In sheep-raising districts, hydatid cyst of the kidney is 
common. On the right side (if hydatid disease is suspected) the swelling is liable to 
be mistaken for a hydatid cyst of the liver. Occasionally the patient complains of 
passing c grape skins ’ (ruptured daughter cysts) in the urine. The treatment is 
excision of the cyst, but in many cases the cyst is so large that nephrectomy is advisable. 

Aberrant renal vessels are found on the left side more frequently 
than on the right ; in females more often than males ; unilateral examples 
are three times more common than bilateral. 

Some hold that aberrant renal vessels are a cause of hydronephrosis (p. 
1084 and fig. 1142); others believe that aberrant vessels in themselves are 
seldom a cause of that condition, but that their presence accentuates a 
hydronephrosis existent on account of another reason (fig. 1418). 

Usually the aberrant artery is small ; occasionally it is comparatively large, supply- 
ing one-quarter of the renal parenchyma. Division will cause infarction of the corres- 
ponding portion of renal tissue. On the other hand, an obstructing aberrant renal 
vein can be divided with impunity, because the venous collateral circulation is very 
generous. 

CONGENITAL ABNORMALITIES OF THE RENAL PELVIS AND URETER 

Duplication of a renal pelvis is the most common congenital anomaly 
of the upper renal tract and is found in about 4 per cent, of patients. It is 
usually unilateral, and is somewhat more common on the left side than on 
the right. The upper renal pelvis is comparatively small (fig. 1406) and 




Fig. 1406. — Pyelogram showing a 
kidney with a double pelvis. 


Fig. 1407. — Double ureter. 
Retrograde pyelogram. 


‘ Thomas Joseph Kirwin t 1889-1959. Director of Department of Urology , Flower and Fifth Avenue Hospitals 
New York. 
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drains the upper group of calyces; the larger lower renal 
middle and lower groups of calyces. 
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Duplication of a Ureter.— Double ureters are present in addition to 
double renal pelves in about 3 per cent, of cases submitted to pyelography. 
The ureters often join, usually in the lower third of their course (fig. 1407)! 
and have a common orifice into the bladder. Less frequently the ureters 
open independently into the bladder (fig. 1408), in which case the ureter 


draining the upper pelvis crosses its fellow, and opens 
below and medial to it. 

Clinical Features. — In many instances a double renai 
pelvis or a double ureter is found by chance in the course 
of an investigation of the urinary organs. A double pelvis 
is more liable to become the seat of infection, calculus 
formation, or hydronephrosis than a normal pelvis. 
Initially such disease is confined to one part of the 
duplication. In cases of complete duplication of the ureter 
the lower ureteric orifice is sometimes the site of Congenital 



atresia. 


Treatment. — Ureteric meatotomy can be petformed in Fig. 1408. — Complete 

some early cases of stricture of a ureteric meatus. Difficulty duplication of the left 
is encountered in cases of Y-shaped bifid ureter, because ureter as seen through the 
a ureteric catheter cannot be made to enter the smaller cystoscope. 


orifice. Heminephrectomy with removal of its ureter is 

eminently satisfactory when disease normally requiring total nephrectomy is confined 
strictly to one half of a kidney that has a double pelvis. The exception to the rule is, 
of course, a neoplasm. 


Ectopic Ureteric Orifice. — Should a second ureteric bud arise from the meso- 
nephric duct later than usual, the orifice of the accessory ureter is prone to occupy a 
grossly abnormal position. This is a rare anomaly. In both sexes the existence of 
double ureter is determined by excretory pyelography. 

In the female an ectopic ureter opens either into the urethra below the sphincter 
urethrae (fig. 1409) or into the vagina, and causes an intractable incontinence of urine. 

The diagnosis can nearly always be made from the history 
alone. A girl or woman who has dribbled for as long as she 
can remember, despite the fact that she has a desire to void, and 
does urinate, has an ectopic ureteric orifice. The demonstra- 
tion of this orifice is often extremely difficult, because it is 
guarded by a valve. The diagnosis may be established by 
giving an intravenous injection of indigo-carmine, and placing 
one swab into the vestibule and another in the vagina; the one 
coloured blue signifies the position of the ectopic orifice. Some- 
times laparotomy is the only way of finding or excluding the 
additional ureter. 

In the male the aberrant opening may be situated at the apex 
of the trigone, in the posterior urethra, in a seminal vesicle, or 
Fig. 1409.— Ectopic *** ejaculatory duct. As in all these diverse situations, the 
ureter in a female. ectopic ureteric orifice is situated above the sphincter urethrae, 

the male patient is continent, but recurrent acute or chronic 
pyelonephritis is prone to supervene in the renal tissue served by the ectopic ureter. 
Posterior urethroscopy, after the intravenous injection of indigo-carmine, is the only 
means of ascertaining that a male patient has an ectopic ureter. 

Treatment. — In the female excision of that segment of the kidney served by the 
ectopic ureter is usually advisable, because it is so ofteijjiydronephrotic and chronicallv 
infected. In the rare event of the urine draining from it being sterile, the ectopic 



ureter can be implanted into the bladder. — 

In the male — Often no treatment is required. Should urinary infection supervene, 
hemi-nephrectomy is indicated. , 
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Congenital megalo-ureter may be unilateral (fig. 1410) or 
bilateral) and in late stages is accompanied by hydronephrosis. 
Often the condition is symptomless until infection has occurred. 
If) however) the patient experiences pain) a diagnosis can be 
made before the onset of infection. The ureteric orifice on the 
affected side is normal in size and shape, but it is immotile, the 
efflux being a continuous trickle instead of intermittent ejections. 
A ureteric catheter passes easily. Excretory pyelography shows 
the ureter greatly dilated. 

Treatment. — In infected cases, per- 
cystoscopic meatotomy and drainage of the 
dilated ureter with a ureteric catheter for 
about six weeks has been found to be effective 
in clearing up the infection. Reflux afterwards 
is likely however, and the condition is better treated by open ex- 
cision of the lower 1 to 2 cm. of ureter, followed by the formation of 
a 4 nipple * ureterostomy with a long intra-mural course for the ureter. 

If this fails, total excision of the ureter and replacement with ileum 
(fig. 1411), or wrapping the ureter in a tube of ileum after removal 
of the mucosa has been recommended. When the renal parenchyma 
is severely damaged, nephro-ureterectomy is curative. Occasionally 
in bilateral cases presacral neurectomy is successful. Bilateral 
meatotomy is likely to prolong life, but eventually increasing renal 
failure and pyelonephritis prove fatal. 

Post-caval Ureter. — The right ureter passes behind the inferior 
vena cava (fig. 1412) instead of lying to the right of it. This may 
cause obstructive symptoms. Should these symptoms warrant it, 

the ureter can be divided near the bladder, withdrawn 
behind the inferior vena cava, and reimplanted into the 
bladder. 

Congenital atresia of a ureteric orifice is a precursor 
of a ureterocele and is found in children undergoing 
cystoscopy for increased frequency of micturition or renal 
colic. Ureteric meatotomy (p. 1099) often remedies the 
condition. 

Ureterocele is due to congenital atresia of a ureteric orifice 
which causes a cystic enlargement of the intramural portion 
of the ureter. Usually the wall of the cyst is composed of 
mucous membrane only; infrequently the muscle coat is 
included. This condition may be discovered in childhood; 
often it is not recognised until adult life. Women are more 
often affected than men, and in 10 per cent, of cases the 
condition is bilateral. A prominent symptom is increased frequency of micturition, 
but there may be renal colic and haematuria. In long-standing cases secondary in- 
fection is often present. The cystoscopic findings are characteristic: when the wall 
consists of mucous membrane there is a translucent cyst over which blood-vessels 
radiate (fig. 1413) ; in the rare variety containing muscle in 
the wall, the cyst is opaque. In either case the sac is seen 
to enlarge rapidly with each efflux of urine, and then 
slowly to collapse. The pyelographic findings are 
characteristic (fig. 1414). 

Treatment. — Many cases are symptomless and no 
treatment is required. Hydronephrosis, stone, or re- 
current infection may necessitate treatment. Cauter- 
ising a hole through the wall of the cyst with a diathermy 
electrode is a simple and satisfactory procedure. A 
micturating cystogram should be performed three 
months later to exclude urinary reflux. In advanced 
unilateral cases associated with a hydro- or pyonephrosis 
and dilatation of the whole of the ureter, nephrectomy is 
called for. 



Fig. 1413.— Right-sided 
ureterocele. (Afur J. c. Aim 
worth-Davits, F.R.C.S., London.) 



Fig. 1412. — Post-caval 
ureter. 



Fig. 1411. — 
Substitution of a 
segment of ileum 
for the megalo- 
ureter, which is 
shown attached 
to the bladder. 
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Fig. 1410. — Uni- 
lateral congenita) 
megalo-ureter. 
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INJURIES TO THE KIDNEY 

In civil life blows or falls upon the loin 
are the most fruitful sources of such injuries, 
while blows from in front and cr ushing 
accidents add their quota (road traffic 
accidents). Haematuria following minor in- 
juries should suggest the possibility of pre- 
existing renal abnormality, e.g. stone, hydro- 
nephrosis, or tuberculosis. 

The degree of injury varies consideribly 
from a small subcapsular haematoma to a 
complete tear involving the whole thickness of 
the kidney (fig. 1415) ; in addition, the kidney |l| 
may be partially or wholly avulsed from its 
pedicle. Tears of the renal parenchyma 
follow the lines of the uriniferous tubules. 

The whole of one pole may be detached. 

The injury is extraperitoneal, except very 
occasionally in children in whom there is graphic 

little perinephric fat; in these cases the Typical adder-head appearance of 
peritoneum, being intimately related to the SVS- 
kidney, is liable to be tom in addition to the 

renal capsule, allowing blood and, perhaps, urine to escape into the peritoneal 
cavity. 

Clinical Features. — Rarely is there superficial bruising, but there are 
likely to be local pain and tenderness. 

Hcematuria is a cardinal sign of a damaged kidney, but it may not make its 



Fig. 1415. — Various types of renal injuries : A, small subcapsular haemorrhage ; B, large 
subcapsular haemorrhage ; C, cortical laceration with perinephric haematoma ; D, medullary 
laceration with bleeding into the renal pelvis ; E, complete rupture. (Afitr P. Adams.) 

appearance until some hours after the accident. If the haemorrhage is 
profuse, it may be followed by clot colic. 

Severe Delayed Hcematuria .— Sudden profuse haematuria can occur be- 
tween the third day auid the third week after the accident in a patient who 
appears to be progressing favourably. It is due to a clot becoming dislodged. 

Meteorism . — In many cases of renal injury, abdominal distension comes 
on about twenty-four to forty-eight hours after the accident. In all 
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probability it is caused by a retro-peritoneal haematoma im- 
plicating splanchnic nerves. 

A perinephric hcematoma should be suspected if there is 
even a slight flattening of the normal contour of the loin 
(fig. 1416). 

Fig. 1416. 

MANAGEMENT AND TREATMENT 

Conservative treatment is usually successful and must be instituted at 
once. However, it must be remembered that injury to other organs may be 
associated with injury to the kidney. 

1. The patient must rest flat in bed until macroscopic hsematuria has 
been absent for one week. 

2. Morphine should be given for pain, and as a sedative. 

3. Hourly pulse and blood-pressure chart must be kept. 

4. Give a sulphonamide or antibiotic to prevent infection of the haematoma. 

5. Save a sample of each specimen of urine passed. 

6. Group and cross-match blood. A transfusion may be required for 
shock or continuing haemorrhage. 

7. An intravenous urogram (I.V.P.) should be obtained urgently to show 
that the other kidney is normal. 

Under this regimen the haematuria should diminish, pain and guarding 
decrease, and pulse and colour of the patient improve. 

Exploration is necessary in 20 to 25 per cent, and is undertaken if : 1. 
There are signs of progressive blood loss. 2. A swelling develops in the loin. 
3. Signs of peri-renal infection develop. The aim is to conserve the kidney 
or part of it if possible. 

Should the necessity for an urgent operation arise and facilities for pyelo- 
graphy not be available, the presence of a functioning kidney on the contra- 
lateral side can often be confirmed by chromo-cystoscopy (p. 1064). When the 
kidney is found to be ruptured in several places, or the kidney pedicle is 
damaged, nephrectomy must be undertaken. Small tears can be sutured over 
Oxycel or a piece of detached muscle, either of which promotes haemostasis. 
Larger single rents in the middle of the kidney are best dealt with by perform- 
ing nephrostomy through the rent and suturing the kidney on either side of 
the tube. If laceration is confined to one pole of the kidney, partial nephrec- 
tomy may be practicable. 

When a sole existing kidney is sufficiently damaged to necessitate explora- 
tion, it must be repaired. Failing this, the wound is packed firmly with 
gauze in the hope that not only will the bleeding be controlled but that the 
ruptured kidney may heal. 

In all cases the peritoneum should be opened to exclude damage to other organs. 

When there are signs of intraperitoneal haemorrhage or peritonitis, laparotomy 
should be performed. Repair of a lacerated kidney by the transperitoneal route 
should be followed by careful closure of the posterior parietal peritoneum and drain- 
age of the kidney through the loin. Antibiotic therapy is commenced. 

In the case of severe intraperitoneal rupture of the kidney, abdominal nephrectomy 
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is undertaken, provided the contralateral kidney is present, an easy matter to ascertain 
when the peritoneal cavity is open. 

Multiple Injuries . — Simultaneous splenectomy and left nephrectomy have been 
carried out successfully when both organs have been ruptured. The mortality of 
cases of rupture of the kidney with damage to the liver or hollow 
organs, often complicated by fractured ribs, pelvis, or vertebrae 
is high. 1 

Complications.— 1 . Clot retention in the bladder can be 
cleared with a plastic catheter and a glass syringe. 

2. Pararenal pseudo-hydronephrosis (fig. 1417) may occur in 
the course of a few weeks, due to a combination of a complete tear of 
the renal cortex and ureteric obstruction. 

3. Hypertension may follow fibrosis of the kidney, usually after 
three months or more. Nephrectomy will be necessary. 

4. Aneurism of a ren^l artery is a rare complication of in- 
jury to a kidney. The most frequent symptom is pain in the renal 
region, and, when the aneurism is large, a non-tender swelling will 

be felt. Only occasionally is it pulsatile, and $ bruit may be heard. An X-ray may 
show a shadow in relation to the pelvis of the kidney. An I.V.P. demonstrates that 
the swelling is extrarenal with the renal pelvis displaced laterally. Aortography will 
confirm the diagnosis. : Attacks of haematuria occur, and are probably due to conges- 
tion of the renal parenchyma. The aneurism fciay rupture into the peritoneal cavity 
or into the perirenal tissues, with fatal results. 

Treatment by nephrectomy and excision of the aneurism has been undertaken 
successfully on a number of occasions. In a few cases a saccular aneurism has been 
resected with preservation of the renal vessels and the kidney. 


Fig. 1417.— A 
pararenal pseudo- 
hydronephrosis. 


INJURIES TO THE URETER 

Rupture of a ureter can occur as the result of an accident causing hyperextension 
of the spine. The clinical diagnosis is impossible until a diminished quantity of 
urine is passed, followed by a swelling in the loin or iliac fossa. An I.V.P. shows a 
diffuse shadow below the kidney on the injured side. 

Injury of one or both ureters during a pelvic operation is considerably more 
common than the foregoing and occurs most often during the course of a difficult 
hysterectomy. Prehminary catheterisation of the ureters prevents such accidents, 
for with catheters within them, the ureters can be felt and seen unmistakably. The 
accidents include division of the ureter, ligating it, crushing it in forceps or remov- 
ing a portion of its wall. 

Injury recognised at the Time of the Operation. — The uretero-vesical con- 
tinuity should be restored by one of the methods described below, unless the patient’s 
condition is poor, when ligation of the proximal end of the ureter is the best course. 
If the patient rallies within two days, temporary nephrostomy is carried out, and 
a reparative operation undertaken later. 

Injury not recognised at the Time of the Operation: 

(a) Unilateral Injury. — There are three possibilities: 

1. No Symptoms . — If one ureter is ligated securely with unabsorbable material and 
the contralateral kidney and ureter are normal, in 68 per cent, of cases the kidney on 
the obstructed side undergoes silent atrophy. Thus the accident remains unsus- 
pected unless the patient, some time later, undergoes a urological examination. 

2. Lumbar pain->hydronephrosis-+pyonephrosis occurs in less than a half of the 
remainder. Excretory pyelography reveals no excretion on the side of the lesion. To 
avoid infection of the developing hydronephrosis nephrostomy should be undertaken 
early. A reparative operation can be undertaken later. 

3. A urinary fistula develops through the abdominal incision or, following pan- 
hysterectomy, through the vagina. Again, a temporary nephrostomy may be per- 
formed, and a reparative operation postponed until oedema and infection have abated 
after an interval of about six weeks. 

(b) Bilateral Injury. — In cases of anuria following ligation of both ureters during 
hysterectomy an attempt is made to pass ureteric catheters, when both ureters will be 
found to be occluded. The wound should be explored and ligatures removed. 
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Repair of the Injured Ureter 

1 . If the ends are dean cut and no length is lost, each end should be split for 1 -5 cm. 
and the edges united as a flat ribbon (fig. 1557). A soft latex T-tube is left across the 
gap for two weeks. This is to be prefered to end-to-end suture which frequently 
results in stricture formation. 

2. In division low down, it may be possible to reimplant the ureter into the bladder. 

3. Boari’s Operation. — A flap of bladder is turned up to replace the lower ureter. 

4. Occasionally, where conservation of all renal tissue is vital, replacement by a 
segment of ileum is necessary. 

Nephrectomy may be the best course for example in the elderly patient with a 
malignant condition. 

HYDRONEPHROSIS 

A hydronephrosis is an aseptic dilatation of the whole or part of the kidney 
due to a partial or intermittent obstruction to the outflow of urine. 

A hydronephrosis may be unilateral or bilateral. 

Unilateral hydronephrosis is due to some form of ureteral obstruction, 
often at the pelvi-ureteric junction; any length of ureter above the obstruction 
is dilated also. The causes are: 

Extramural. — 1. In a large number of cases of pelvic hydronephrosis an 
artery, or a vein, at the lower pole obstructs the upper ureter. In many 

instances this is not an aberrant 
vessel, but a normal inferior 
renal artery or vein that has 
been displaced downwards by 
the enlarged renal pelvis. 
This displaced vessel, while 
adding considerably to the 
rapid increase in the size of 
the hydronephrosis, is not the 
cause thereof (fig. 1418). 

2. Involvement of ureter by 
growth outside it, e.g. carci- 
noma of the cervix, prostate, 
rectum, colon, or caecum. 

3. Idiopathic retroperito- 
neal fibrosis (p. 1099). 

Intermural. — 1. Congenital 
stenosis, physiological narrow- 
ing, or achalasia at the pelvi- 
ureteric junction. 

2. Congenital atresia of the 
ureteric orifice (p. 1080). 

3. Inflammatory stricture of the ureter following removal of a stone that 
was lodged in one portion of the ureter for a considerable time, or tuberculosis 
of the ureter. Stricture of the ureter also follows uretero-ureteric anastomosis 
or trauma to the ureter during a pelvic operation. 

4. Neoplasm of a ureter, or the bladder involving a ureteric orifice. 
Intramural. — A calculus in the ureter or small calculus in the renal pelvis. 

The latter often gives rise to intermittent hydronephrosis. 





Fig. 1418. — * Congenital * hydronephrosis with 
obstruction at pelvi-ureteric junction, (a) Initial 
arrangement. ( b ) Lateral view of the hilum. (c) and 
(1 d ) show pelvis of kidney prolapsing forward be- 
tween branches of the renal artery. 


Achille Boari . Ntneteemh-century Italian surgeon . 
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Bilateral hydronephrosis is generally the result of some form of 
urethral obstruction, but it can also be caused by one of the lesions described 
above occurring on both sides. 

When due to lower urinary obstruction, the cause may be : 

(a) Congenital: 

1. Atresia of the urethral meatus or, very rarely, phimosis. 

2. Congenital valves of the posterior urethra, or congenital contracture 
of the bladder neck. 

(b) Acquired: 

1. A neoplasm of the bladder which involves both ureteric orifices. 

2. Prostatic enlargement or carcinoma; 

acquired contracture of the bladder neck. A B 


3. Carcinoma of the cervix (occasionally 
carcinoma of the rectum), involving bath 
ureters. 

4. Inflammatory or traumatic urethral 
stricture. Phimosis. 

When the obstruction lies in the urethra, mus- 
cular hypertrophy of the bladder occurs, and the 
ureters, by reason of this hypertrophy, become 
partially obstructed in the intramural portion of 
their course. 

Pathology. — The pathological changes 
differ in some respects according to whether 
the kidney has an extrarenal or an intrarenal 



Fig. 1419. — Hydronephrosis 
occurring in an (A) Extrarenal, 
(B) Intrarenal pelvis of the kidney, 
the former being more liable to be 
obstructed by a blood-vessel. 

pelvis (fig. 1419), the former 


being much more common. In a kidney 





with an extrarenal pelvis, at first the pelvis 
alone becomes dilated (pelvic hydro- 
nephrosis) (fig. 1418). As time goes on, 
if the obstruction is not relieved the 
calyces become increasingly dilated and 
the renal parenchyma is progressively des- 
troyed by pressure atrophy. In a kidney 
with an intrarenal pelvis the destruction 
of the parenchyma (fig. 1420) occurs more 
rapidly. In either case, it may be a matter 
of years before the diagnosis is made, by 
which time the kidney may be merely a 
lobulated sac containing pale uriniferous 
fluid of low specific gravity. On bisecting 
the specimen longitudinally a series of 
compartments representing the dilated 
calyces will be found. Rarely is the renal 


Fig. 1420. — Renal type of hydro- 
nephrosis. Most of the renal paren- 
chyma has been destroyed. Calculi are 
present in the lower pole. 


parenchyma destroyed in its entirety, 
although in advanced cases the amount 
remaining is very small. 
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edge of the pelvic flap by a continuous suture of 0000 plain catgut (fig. 1424 C). A 
ureteric catheter is passed into the ureter for a short distance ; this is merely a temporary 
expedient to keep the deep sutured layer out of the way while the superficial edges are 
drawn together (fig. 1424 D) in the same manner as were the deep. The catheter is 
withdrawn just before the anastomosis is completed. 



Fig. 1424. — The Anderson-Hynes plastic reconstruction of a hydronephrosis. Note the 

placement of the stay sutures. 


Intubated Ureterostomy (Davis). — Longitudinal incision of a narrowed seg- 
ment of ureter, leaving a T-tubc across the split to allow regrowth round the tube is a 
simple and effective treatment when the pelvis is not greatly enlarged. 

Renal pedicle sympathectomy (syn. denervation of the kidney) is often suc- 
cessful in relieving pain associated with small hydronephroses when no cause for the 
condition can be discovered. Function will improve and calyceal dilatation may be 
reduced. This is most likely in the young. The technique involves the mobilisation 
of the kidney and the careful stripping of all connective tissue and sympathetic fibres 
from the hilum of the kidney, the vessels, the renal pelvis, and upper 2 5 cm. of the 
ureter. 

RENAL CALCULUS 

ABtiology. — The subject is a complicated one, and the following is an epitome of 
current opinion. (Compare with the aetiology of gallstones, p. 825.) 

1. Dietetic. — A deficiency of vitamin A causes a desquamation of epithelium. The 
cells form a nidus around which the stone is deposited. From a study of economic 
conditions in districts where urinary calculi are common, it is evident that the inhabi- 
tants suffer from dietetic imbalances. 

2. Altered Urinary Solutes and Colloids. — In hot climates the concentration 
of solutes will rise. It has been postulated that any reduction of the urinary colloids 
which adsorb solutes, or excess of muco-proteins which may chelate 1 calcium, form an 
nsoluble complex. 

3. Decreased Urinary Output of Citrate. — The presence of citrate in the urine 
(normal 60 mg. per 100 ml.) tends to maintain in solution otherwise relatively in- 
soluble calcium phosphate and carbonate. The excretion of citrate is under hor- 
monal control and decreases during menstruation. 

4. Renal Infection. — Infection favours the formation of urinary calculi. Both 
clinical and experimental stone formation is common when the urine is infected with 
a urea-splitting streptococcus, staphylococcus, or proteus. The predominant bacteria 
found in the nuclei of urinary calculi are a staphylococcus and Esch. coli. 

5. Inadequate Urinary Drainage. — Stones 
are prone to occur in patients with obstruction 
to the free passage of urine. 

6 . Prolonged immobilisation from any 
cause, e.g. paraplegia, is prone to result in skeletal 
decalcification and an increased output of cal- 
cium in the urine. This, combined with the 
mechanical effects of recumbency on renal 
drainage (fig. 1425), favours the deposition of 
calcium phosphate calculi. In uninfected cases 
spontaneous dissolution sometimes occurs. 

1 Chelate — to seize hold of. Chetc, Gr. — the prehensile claw of a crab or scorpion. 

David Melvin Davis , Contemporary. Urologist , Bryn Motor , Pennsylvania, U.S.A. 

Theodor Fscherich , J 867-1911. Professor of Paediatrics , Vienna. 



Fig. 1425. — In prolonged recum- 
bency the fact that the urine has to 
travel uphill favours urinary stasis and 
consequent stone formation. (After 
A. C. McBachem .) 
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7. Hyperparathyroidism, although rare, occurring perhaps in 0 2 per cent of 
cases, should always receive consideration. In cases of multiple or recurrent urinary 
calculi this cause should be eliminated by biochemical tests (p. 571) Hynemarath^ 
roidism results in a great increase in the elimination of calcium in the urine It has 
been aptly remarked that these patients pass their skeleton in their urine ’a nara 
thyroid adenoma should be removed before the urinary calculi are treated’ 

8. Randall's Plaque. Microliths.— Randall showed that the initial lesion in many 
cases of renal calculus is an erosion at the apex of one of the renal papilla On this 
erosion are deposited urinary salts = Randall’s plaque. It has further been shown 
that minute concretions (microliths) occur normally in the renal parenchyma and 
Carr postulates that these particles are carried away, like carbon particles from the 
bronchi, by lymphatics. Should some of the renal lymphatic vessels become blocked 
by inflammatory exudate, a subendothclial calculus may form. Later the endothe- 
lium becomes ulcerated, leaving the calculus in contact with the urine. 


Varieties. — Stones found in the kidney belong to one of the follow ing 
types, a mixture of the first two being especially common. 

Oxalate Calculus (Calcium Oxalate).-*-Popularly known as the mulberry 
stone, it is covered with sharp projections (fig. 1426). These cause the kidney 
to bleed, and altered blood is precipitated bn the surface of the stone. 


Fig. 1426. — Two oxalate calculi. The 
larger one removed from the right kidney 
and the smaller from the left of the same 
individual. The larger is black, owing 
to altered blood. The smaller is begin- 
ning to be discoloured around its sharp 
projections. These specimens illustrate 
clearly the process by which the oxalate 
calculus changes its complexion. 



An oxalate calculus, which is usually single, casts an exceptionally good 
shadow radiologically, and this is fortunate, for often by virtue of its rough 
surface it gives rise to symptoms when comparatively small. A calcium oxalate 

stone is very hard, and on section is laminated 
concentrically. * Envelope ’ crystals can 

be identified in the urine, viz. — 

Phosphatic calculus (usually calcium 
phosphate, although sometimes combined with 
ammonium magnesium phosphate and, rarely, 
composed of the latter only) is smooth and 
dirty white. In an alkaline urine it enlarges 
rapidly, and often fills the renal calyces, taking 
on their shape (staghorn calculus, fig. 1427). 
Because it is smooth, a phosphatic calculus gives 
rise to few symptoms until it has attained a 
large size. By reason of its size rather than 
its density, it is demonstrated readily by X-rays. 
Uric acid and urate calculi are hard and smooth and, because they are 
usually multiple, they are typically faceted. Their colour varies from yel- 
low to reddish brown. Pure uric acid calculi are not opaque to X-rays, 

Alexander Randall „ 1883-1951. Professor of Urology , University of Pennsylvania , Philadelphia , U.S.A. 

Reginald Joseph Carr , Contemporary. Radiologist , Royal Infirmary , Bradford . 

S.P.S. — 69 



Fig. 1427. — Phosphatic 
calculus (actual size) . Note its 
branched nature (staghorn cal- 
culus). 
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but absolutely pure uric acid calculi are uncommon ; the majority contain 
enough calcium oxalate crystals to render them opaque. Calculi of am- 
monium and sodium urate are sometimes found in children. Such stones 
are yellow, soft, and friable, and unless they contain impurities they do not cast 
an X-ray shadow. 

Cystine calculi are wont to appear in the urinary tract of patients with 
cystinuria and are sometimes encountered in young girls. Cystinuria is not 
an inborn error of metabolism; it results from a greatly diminkhprl or absent 


resorption of cystine from the renal tubules. 

% Cystine crystals are hexagonal, white, translucent, 
/ „ .. 5 V' ■ ' JTj and appear only in acid 
f urine (fig. 1428). Cystine 

1 calculi are usually multiple 

1 1 and may assume a cast of 

Fig. 1428.— Cystine crystals the renal pelvis and calyces 

S'cSn'S' ° f * P “ , “' (%• x 4 2 9 )- These calculi 

are soft, like beeswax, and 
pink or yellow when first removed. On exposure the 
colour changes to a greenish hue. They are radio- 
opaque owing to the sulphur they contain. 


Fig. 1428. — Cystine crystals 
from the urine of a patient 
with cystinuria. 


Xanthine calculi are extremely rare. They are smooth 
and rounds brick red in colour, and show a lamellar structure. 

Indigo calculi are curiosities. Blue in colour, they are 
derived from indican. 


Fig. 1429.— Cystine 
calculus which has 
destroyed the renal 
parenchyma. ( Dr.L.c . 
Htrmitit , Sheffield.) 


Clinical Features. — Fifty per cent, of patients with renal calculus present 
between the ages of thirty and fifty. The male/female ratio is 4:3. 

The symptoms are not stereotyped and sometimes the diagnosis remains 
obscure until a radiological examination has been made. 

Quiescent Calculus. — Some stones, especially those composed mainly 
of phosphates, lie dormant for a long period, during which time there is 
progressive destruction of the renal parenchyma, and uraemia may be the first 
indication. Secondary infection usually supervenes. 

Pain is the leading symp- 
tom in 75 per cent, of cases. 

Fixed renal pain is located 
in the renal angle pos- 
teriorly (fig. 1430), in the 
hypochondrium anteriorly, 
or in both situations simul- 
taneously. It is often worse 
on movement, particularly 
on walking upstairs. 
Ureteric 1 colic is an agon- 

Fig. 1430. — The usual distribution of renal pain. ising pain passing from the 



1 Pain passing from loin to groin should be called ureteric colic, not renal colic. 
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loin to the groin, coming on suddenly, causing the patient to draw up his 
knees and roll about. It is often accompanied by vomiting, profuse sweating 
and strangury 1 . The pulse quickens, and as the attack progresses the 
temperature becomes sub-normal. Bouts of colic often recur for several 
hours, and occasionally continue for more than twenty-four hours. The 
condition is often due to a stone entering the ureter, but also occurs when 
a stone in the renal pelvis temporarily blocks the pelvi-ureteric junction. Colic 
may also be caused by the passage of a shower of oxalate crystals, e.g. after 
eating an excess of strawberries or rhubarb. 

Abdominal Examination .— During an attack of ureteric colic there is rigidity 
of the lateral abdominal muscles but not, as a rule, of the rectus abdominis. 
After the attack has passed off, abdominal examination is often negative. In 
patients with a dull, fixed pain usually there is tenderness over the affected 
kidney, especially if it is infected. Only when a calculus-containing kidney 
becomes the seat of a hydronephrosis or pyonephrosis of considerable size 
does it give rise to a palpable swelling. 

Haematuria.— Infrequently, profuse hematuria is a leading, or the only 
symptom. As a rule haematuria occurs in small amounts (enough to render 
the urine ‘ smoky ’) during or after an attack of pain. 

Pyuria. — Infection of the kidney is liable to supervene, and pus will be 
found in the urine in varying amounts. When a large phosphate calculus is 
present, the passage of turbid urine, which on examination is found to con- 
tain pus cells, is sometimes the leading feature. 

INVESTIGATION OF A SUSPECTED CASE OF RENAL CALCULUS 

Radiography. — Before the examination the bowels should be emptied by 
giving a vegetable laxative, for minerals in the intestine cast a shadow (fig. 



Fig. 1431. — The two 
shadows in the region of the 
:i ght kidney were mistaken 
for calculi. They were due 
:o enteric-coated pills of 
mimomum chloride. {After 
*1. L. Kretschmer .) 


Fig. 1432.— Thought Fig. 1433. — Plain radiograph showing 

to be gall-stones., proved horse-shoe kidney full of stones. The 
by ureteric catheter, patient, a man of forty-two, stated that 
etc., to be renal calculi, he had enjoyed good health until one 
week previously. 


143 !)• Radiographs of both kidneys, ureters, and the bladder are taken. 
When a renal calculus is branched, there is no doubt concerning the shadow 
it casts. If a shadow may be a calculus in the kidney, exposures are made 

1 Strangury is the passage of a few drops of urine, often blood-stained, after painful straining. 
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during full inspiration and full expiration. If the opacity moves with the 
kidney, and measurements from the lower pole of the kidney to the opacity 
remain constant, then the shadow is intrarenal. 

The following structures and substances from time to time cast a shadow which 
at first sight may appear to be a renal calculus : 

(i) A calcified lumbar or mesenteric lymph node. 

(ii) A gall-stone or a concretion in the appendix. 

(iii) Drugs (e.g. fersolate) or foreign bodies in the alimentary canal. 

(iv) Phleboliths. 

(v) The ossified tip of the twelfth rib. 

(vi) A chip fracture of the transverse process of a lumbar vertebra. 

(vii) Calcified tuberculous lesion of the kidney. 

(viii) A calcified suprarenal gland. 

A doubtful shadow in relation to the kidney can often be proved to be 
extrarenal by a lateral radiograph. When the shadow can be shown to lie 
anterior to the bodies of the vertebrae, ipso facto it is anterior to the kidney. 
Such is the finding in calcified mesenteric lymph nodes, gall-stones, and 
opacities in the alimentary tract. 

Excretory pyelography is of value in confirming that the opacity is 
intrarenal, in determining in which part of the kidney the stone is situated 
(fig. 1434), and in revealing the function of the other kidney. 



(<v W 


Fig. 1434. — (a) Plain X-ray showing a renal calculus. In which part of the 
kidney is it situated? (b) Same case. Excretory pyelogram. The stone is 
in the pelvi-ureteric junction. Pyelolithotomy is indicated. 

The presence of a non-opaque calculus also can be demonstrated by pyelography, 
for it causes a filling defect in the shadow cast by the medium. A similar defect is 
seen in papilloma of the renal pelvis (p. 1118). Retrograde pyelography may be 
required to give a clearer delineation. 

Cystoscopy. — A urethral stricture or prostatic obstruction will be revealed 
by instrumental examination. Unless cystitis is present, the bladder wall 
looks normal. The urinary efflux from the affected side is increased if the 
stone is irritating the renal pelvis, or decreased when the pelvi-ureteric junc- 
tion is blocked or when the parenchyma is severely diseased. 

Treatment of Ureteric Colic (see p. 1097). 
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OPERATIONS FOR THE REMOVAL OF RENAL CALCULI 

Pre-operative Treatment.— If urinary infection is present, antibiotic 
treatment is instituted, and continued after operation as necessary. A 
bacteriology swab for culture should be taken of urine in the renal pelvis. 

Operation— General Remarks.— All the operations about to be des- 
cribed have certain features in common. Via a lumbar incision (p. 1119) 
the kidney is exposed and delivered on to the surface. In the small number 
of cases when delivery is impossible, the choice of procedure is more limited 
and the operation more difficult. An X-ray showing the calculus or calculi 
clearly should be displayed in an illuminated viewing-box in the operating 
theatre. The stone or stones removed should coincide in every respect with 
the X-ray findings. Failure to account for some part of the shadow calls for 
a further search. 

Often it is advisable to X-ray the exposed kidney (using a special film 
encased in a sterile plastic cover) on the operating table. This ensures that 
no stone or portion of stone within the kidney has been overlooked, and 
reduces the number of so-called recurrences. 

At the conclusion of all the operations to be described the kidney is re- 
placed in its bed, and the lumbar wound closed with drainage of the peri- 
nephric space. If nephrostomy has been performed, the tube is either brought 
through the lumbar incision or through a stab incision. 


Pyelolithotomy is indicated when a stone (it is usually solitary) lies in the renal 
pelvis, provided the pelvis is extrarenal. In nearly 50 per cent, of cases a renal calculus 
is so situated. The posterior wall of the renal pelvis is dissected free from its sur- 
rounding fat. The kidney is grasped in the left hand so that the tips of the index and 
middle fingers lie beneath the renal pelvis, making it more prominent, while the thumb 
anteriorly prevents the stone slipping into one of the calyces. An incision is made on 
to the stone in the long axis of the renal pelvis. The stone is removed with gall-stone 
or special forceps, care being taken to avoid breaking it. If pyelography showed a 
stone in a calyx and the renal pelvis is large, the stone can be located by the little finger 
introduced into the renal pelvis : should the stone be accessible, it can be grasped in for- 
ceps and removed by this route. After a stone has been removed via the renal pelvis, a 
bougie is passed through the pelvi-ureteric junction in order to dilate a possible stric- 
ture, and at the same time any adhesions present in this neighbourhood are freed, or an 
obstructing vein is divided between ligatures. If the kidney is known to be uninfected , 
the incision in the renal pelvis is closed by interrupted sutures of fine plain catgut. If 
the kidney is grossly infected, nephrostomy (p. 1073) is performed before closing the 
incision in the renal pelvis. 

Nephrolithotomy is indicated (1) when a calculus or calculi lie within an intra- 
renal pelvis, or the pelvis cannot be displayed because the pedicle is short, or because 
of adhesions due to a previous operation ; (2) when the calculus can be palpated 
through the cortex ; (3) when there is a branched calculus, and the state of the 
opposite kidney precludes nephrectomy. 

An incision into the renal parenchyma is accompanied by considerable haemorrhage, 
which is lessened by digital compression of the renal vessels maintained by an assis- 
tant. Also with a view to reducing haemorrhage, the renal parenchyma is incised with 
a diathermy knife just behind and parallel to the most prominent part of the convex 
border of the kidney (BrodeUs line). As the terminal branches of the anterior and 
posterior renal arteries meet along this line, no large artery is divided, thereby 

The first operation of nephrolithotomy was performed by Ambroise Par6 (1509-1590). 
His patient was a criminal condemned to death by hanging, instead of which Pare removed 
two stones from his kidney. Fifteen days later the patient was cured, secured his remission, 
and was given a grant of money. 


Max Brodel, 1870-1941. Artist of Pathology and Founder and Director of the g*Pf™** n {j 0 l ^ as A PP hed 1 
Medicine (the first school of its kind in the world), Johns Hopktns University, Baltimore, . . . 
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minimising the amount of subsequent cortical necrosis. The incision, usually 
about 1 inch (2-5 cm.) long, is made over that calyx containing the stone or stones, 
which are removed with lithotomy forceps. If the kidney is uninfected, the renal 
incision can be closed by interrupted catgut sutures passing through the kidney 
substance but not penetrating the calyx, and tied over a piece of oxycel or muscle tc 
enhance haemostasis. If infection is present, nephrostomy is carried out by placing 
a small self-retaining catheter through the incision into the renal pelvis. The in- 
cision is then closed on either side of the tube in the manner just described. 

Pyelonephrolithotomy is used to remove a stone situated deeply in a calyx, 
especially if it is present in addition to one in the renal pelvis, and in cases of stones 
situated in more than one calyx. The pelvis is opened, the little finger is introduced 
and the calyx containing the stone is palpated. If pressure is exerted on the corres- 
ponding convex border of the kidney, even a small stone can usually be palpated. 
Otherwise, the kidney is punctured with a round-bodied needle so that the point 
grates on the stone. An incision is made through the parenchyma, and with the 
finger pressing on the calculus from within, it is grasped by lithotomy forceps intro- 
duced through the cortical incision, and withdrawn. If there are stones in other calyces 
the procedure may be repeated, making two, or even three, cortical incisions. The 
incisions are closed in the manner already described. If drainage of the interior of the 
kidney is necessary, the catheter is introduced through the cortical incision or, if there 
are more than one, through the most dependent. 

Partial Nephrectomy. — When the stone is in the lowermost calyx — a fairly com- 
mon position — and there is considerable damage to the calyx, as in multiple stones, or 
* grit 5 in the renal substance, then lower partial nephrectomy is the best operation 
(p. 1120). If the damaged calyx is not removed, its dependent position encourages 
further stone formation. 

Nephrectomy (p. 1119) is indicated when the contralateral organ has been proved 
to be perfectly healthy and the stone or stones have destroyed much of the renal 
parenchyma. Large branched calculi are notorious for recurring, so nephrectomy is 
often the best treatment in such cases. 

Post-operative Treatment. — In non-infected cases a prophylactic course of 
Sulphatriad is given for a week, together with alkalis and a high fluid intake. If a 
nephrostomy tube has been inserted, it is managed in the same way as that described 
on p. 1073. In infected cases the interior of the kidney is irrigated with saline solution 
through the nephrostomy tube frequently, until the bleeding has ceased, and there- 
after two or three times a day with solution G (see below). The tube is retained 
for at least fourteen days. These measures, by dissolving phosphatic debris, greatly 
reduce the incidence of recurrence. 

Haemorrhage sometimes occurs, usually about the fourth day after an operation 
which necessitates incising the renal parenchyma. Blood transfusion and sedatives are 
usually sufficient to tide the patient over this complication. Should haemorrhage 
continue, however, the lumbar wound must be reopened. In cases where the contra- 
lateral organ is healthy, nephrectomy is the best method to adopt. In other circum- 
stances, placing a strip of Oxycel in contact with the cut renal parenchyma of the 
reopened kidney, and resuture, together with nephrostomy, may prove successful. 

Treatment of Renal Calculi by Dissolution. — Most renal calculi, because 
they are irreversible colloidal compounds, cannot be dissolved. The possible excep- 
tions are (a) non-infected recumbency calculi of calcium phosphate undergo dissolu- 
tion with a high fluid intake; ( b ) small cystine stones dissolve in an alkaline urine. 
Sodium citrate mixture (p. 1102) is taken three or four times a day to maintain a 
urinary pH of between 7-6 and 8 0; (c) small phosphate calculi can be dissolved by 
bringing them in direct contact with solution G: 

r Monohydrous citric acid . . 32*3 G. 

« 1 . n , I Anhydrous magnesium oxide . 3*8 G. 

^ u Anhydrous sodium carbonate . 4*4 G. 

^Distilled water . . ad 1,000 ml. 

Treatment of Bilateral Renal Calculi. — Usually the kidney with the 
better function is operated upon first, the operation on the contralateral side 
being postponed for two or three months. Exceptions to this rule are (a) 
if there is pain on one side, that side is operated upon first, for pain usually 
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signifies that the stone is obstructing the outflow of urine from the kidney, 
the function of which will become increasingly impaired ; (b) if there is a 
pyonephrosis on one side this should be treated by nephrectomy, or, if the 
patient’s condition is poor, by nephrostomy. In cases of bilateral staghorn 
calculi without infection, especially in the elderly, it is probably wiser not 
to operate. The patient should drink large amounts of fluid. 


PREVENTION OF RECURRENCE 

Frere Jacques, that famous lithotomist of the Middle Ages, used to say, “ I have 
removed the stone, but God will cure the patient.” With the advance of knowledge 
our responsibilities do not end with the removal of the stone ; provision must be 
made to prevent recurrence. Recurrent calculi can be divided into two varieties: 

(a) False Recurrence . — Even a tiny fragment overlooked at the time of the operation 
is liable to become the nucleus of a new stone. 

(b) True Recurrence.— The stone should be analysed so that by a proper diet and 
vitamin intake the patient may render his urine unfavourable to the formation of a 
similar stone. There should be a high fluid intake in all cases, regardless of the 
chemistry of the stone. Hyperparathyroidism must be excluded. 

Uric-acid and Urate Calculi. — Those nieats, offal, and fish which arc rich in 
purine should be avoided. Sufficient sodium citrate and sodium bicarbonate are 
given to keep the urine slightly alkaline. 

Calcium Oxalate Calculi. — Rhubarb, strawberries, plums, spinach, and aspara- 
gus, which are rich in oxalate, should only be taken if they are accompanied by cream or 
milk, as then oxalates are precipitated as an insoluble calcium salt in the intestine, and 
are not absorbed. At all times a diet adequate in calcium and magnesium is necessary ; 
calcium oxalate is rendered less soluble in the presence of magnesium ions. 

Phosphate Calculi. — Excessive alkalinity of the urine should be treated by giving 
ammonium chloride or another urinary acidifier. Phosphorus in the diet must be 
restricted to a maximum of 1,400 mg. per diem. Aluminium gel, 40 ml. t.d.s., p.c. 
and at bedtime, drastically reduces the incidence of recurrence. 

Cystine Calculi. — Sulphur-containing proteins such as eggs, meat, or fish are 
restricted, and proteins with a low sulphur content substituted. Carbohydrates and 
fats are unrestricted. The urine must be kept alkaline permanently, and to this end 
sodium citrate and sodium bicarbonate are given in sufficient quantities, the patient 
testing the reaction of his urine night and morning. 

Recumbency Calculi. — In patients doomed to long recumbency, sodium phytate 
taken by mouth forms insoluble calcium phytate, thus removing by the bowel one 
source of hypercalciuria. 

Infection . — In all types of calculi accompanied by infection, no effort should be 
spared to render the urine sterile and keep it sterile. 

Obstruction. — If there is any factor that causes urinary stasis, be it a ureteric stricture, 
an enlarged prostate, or a urethral stricture, this should be remedied. 


URETERIC CALCULUS 



A stone in the ureter nearly always has its birth in the kidney. When 
it enters the ureter the calculus is rounded or oval in shape. Should it 
become arrested in its descent to the bladder, in 

time it becomes enlarged and elongated, resem- r ] 

bling in shape a date stone (fig. 1435)* 

90 per cent, of cases the stone is single. 

Clinical Features. — When a stone descends 
into the ureter there is an attack of ureteric 
colic, which is repeated at longer or shorter 
intervals, until the stone is ejected into the 
bladder or becomes impacted in the ureter. 

Frire Jacques , 1661-1719. Itinerant Italian lithotomist , after serving as a trooper tn the French army , adopted 
semi-religious habit and cut for stone in the bladder. 


1 


2 


1 

Fig. 1435. — Ureteric calculus 
removed by operation. 



A SHORT PRACTICE OF SURGERY 


CROSSING 
THE ILIAC 
artery 


^JUXTAPOSITION 
loFVAS DEFERENS 
7 OR BROAD 
r LIGAMENT 


ENTERING \ 
BLADDER WALL‘S 


URETERIC^ 

ORIFICE 


Fig. 1436. — Normal ana- 
tomical narrowings of the 
ureter. ( Afur C. C. Higgins .) 


There are five sites of anatomical narrowing of the ureter where a stone 
may be arrested (fig. 1436). 

Ureteric Colic. — A stone in the upper third of the 
ureter produces symptoms identical with those of 
0 a stone blocking the pel vi-ureteric junction (p. 

1090). When a calculus enters the lower third of 
the ureter, the colic it produces often commences 
anteriorly at a lower level than the kidney, and is 
frequently accompanied by pain referred along 
^ the two branches of the genito-femoral nerve, to 

crossing / , the testis in the male (fig. 1437), the labium majus 

t artery^ \ /j? in the female, and to the anterior surface of the 

0 thigh in both sexes. ir-.-.y 

/^^vIsd?f«ens The testis usually be- >£:>' e 

if 1 1 Ssament comes retracted by . 

(2) \l/ / spasm of the cremas- \ C 

ENTERING ter, and tender, the \ \ / 

blaoderwall-^^ ■ ■ tenderness persisting ( / 

ur^epic/\>s 4! for some time after Y. \\ / 

orifice the colic has ceased. r jjr|Yj( 

Fig. 1436.— Normal ana- When the stone enters UvjiJ 

narrowmg8 ° f th e the intramural portion „ „ , 

ureter. (Afur c. C. Hiatm.) Fig. 1437. — Radiations of 

of the ureter, the pain ureteric colic produced by a 

is referred to the tip of the penis in the male. 8tone in thc lower third of the 

In both sexes there is strangury. In more than u 

50 per cent, of cases the stone is passed spontaneously. 

Impaction. — When the stone becomes impacted the attacks of colic pass 
off and give place to a dull pain, usually in the iliac fossa, for impaction usually 
occurs in the pelvic portion of the ureter. The pain is increased by exercise, 
and relieved by rest. Such pain varies in intensity and is often associated 
with backache due to distension of the renal pelvis. Cessation of pain some- 
times occurs by the stone forming for itself a false diverticulum in the wall of 
the ureter by a process of pressure necrosis; subsequent perforation of the 
ureter occurs but rarely. Severe renal pain persisting for one to two days 
and then gradually subsiding suggests that complete obstruction has occurred. 
If an I.V.P. performed two weeks later shows no function, the stone must be 
removed, otherwise complete atrophy of the kidney will occur. 

Hcematuria. — Some degree of haematuria occurs after an attack of ureteric 
colic, and it lasts for a few hours or a day. It is sometimes so slight as to 
require microscopic identification. 

Abdominal Examination. — There is tenderness and often rigidity in some 
part of the course of the ureter. On rare occasions a stone in the lower end 
of the ureter can be felt on rectal or vaginal examination. The principal 
difficulty on the right side is distinguishing the symptoms and signs produced 
by a ureteric calculus from those of acute appendicitis. The presence of 
blood in the urine does not necessarily rule out appendicitis, for an inflamed 


Fig. 1437. — Radiations of 
ureteric colic produced by a 
stone in the lower third of the 
ureter. 
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appendix lying in juxtaposition to the ureter can give rise to ureteritis which 
may cause a slight increase of red cells in the urine. 

Radiography.— Occasionally a typical elongated shadow in the line of the 
ureter renders the diagnosis undoubted ; more often either no shadow is seen, 
owing to the small size of the stone and its obscuration by intestinal gas 
shadows, or a shadow is seen which may or may not be a ureteric calculus. 

Excretory Pyelography. — In, and for 
some time after, an attack of renal colic 
there is either no excretion or greatly de- 
layed excretion on the affected side. Films 
taken later, even up to forty-eight hours 
after the intravenous injection of Hypaque 
(diatrizoate) may outline the ureter down 
to the site of obstruction (fig. 1438). A 
stone not visible in the plain X-ray may 
become outlined in the ureter by the 
contrast solution. After a stone has been 
impacted for a week or more, a varying 
degree of hydronephrosis and dilatation 
of the ureter is often apparent. 

If the pyelograms show normal excretion on the affected side, then the 
patient has not got renal colic. 



Fig. 1438. — Excretory pyelographshow- 
ing stone in the line of the ureter. 


Cystoscopy .— When a calculus is in the upper part of the ureter, the ureteric orifice 
shows no abnormality. When a calculus has reached the lower third of the ureter, or 
sometimes when it is in the middle third, the ureteric orifice becomes patulous and its 
immediate vicinity bespattered with minute petechial haemorrhages. As the calculus 
descends to just above the bladder wall, these haemorrhagic spots coalesce to form 
larger, bright-red extravasations. The stone having entered the intramural portion 
of the ureter, the ureteric orifice becomes grossly cedematous. Finally, the pouting 
calculus may be seen (fig. 1396). 

The passage of a ureteric catheter provides much information, and in conjunction 
with radiography confirms the diagnosis. Usually a catheter fails to pass the obstruc- 
tion and a radiograph shows the tip of the 
catheter abutting on the lower margin of the 
calculus. However, when the urinary efflux is 
increased, a catheter sometimes passes into the 
renal pelvis without hindrance, or, if arrested, 
after partial withdrawal and reinsertion (fig. 

1439). . 

Retrograde pyelography is seldom required. 
The only indications for its employment are when 
there is doubt concerning a shadow being a 
ureteric calculus and excretory pyelography 
shows absence or ineffective delineation of the 
corresponding renal pelvis and the ureter. It 
sometimes proves a means of displaying the 
presence of a ureteric calculus non-opaque to 

« X-rays. 

Fig. 1439. — Stone in the ureter. Cath- 
eter passed alongside the stone. Treatment. 1. Expectant. Provided 

the urine is sterile, most small calculi will pass naturally. This may take 
many months. Large quantities of fluid should be drunk, and short courses 
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of anti-spasmodic drugs may help. Progress of the stone is observed b} 
plain X-rays every six to eight weeks, and occasional pyelography to see that 
the function and appearance of the kidneys are satisfactory. 

2. Intervention may be required if: 

(a) Repeated attacks of colic produce no advance of the stone. 

(b) The stone is enlarging but not moving. 

(c) Complete obstruction of the kidney occurs. 

(d) The urine is infected. 

(e) The stone when first seen is thought to be too large to pass. 

Instrumental Treatment: Ureteric Catheterisation 

Before and after instrumentation, a soluble sulphonamide with an alkaline 
mixture should be given. 

A small stone half a centimetre or less in diameter arrested in any part 
of the ureter often passes after ureteric catheterisation. The catheter may 
be left in position for twenty-four to forty-eight hours, and 1 ml. of sterile 
liquid paraffin injected up the catheter before it is removed. This often 
results in the stone being passed within a few hours or days. Five per 
cent, procaine injected into the ureter at the time of passing the catheter, and 
at intervals, often controls pain and overcomes spasm. In the presence 
of severe renal infection, if the catheter can be manipulated beyond the 
stone, the drainage afforded often prevents the development of a pyone- 
phrosis. 


Operative Treatment 

Uretero-lithotomy. — The patient should be submitted to radiography just prior 
to the operation, in order to detect any change in the position of the calculus. 

(a) Stone Impacted in the Upper Third of the Ureter. — An incision similar 
to that for exposing the kidney (p. 1119) is made; it can be prolonged downwards if 
necessary. 

(1 b ) Stone Impacted in the Lower Two-thirds of the Ureter, but above the 
Spine of the Ischium. — With the patient in the dorsal position, an incision is made 
from a point i£ inches (375 cm.) above the anterior superior iliac spine to the middle 
of the inguinal ligament. The flank muscles are divided in the direction of their 
fibres. The peritoneum is displaced medially by gauze dissection until the dilated 
ureter is found adhering to its under-surface. The stone is sought by palpation, and, 
if possible, is milked upwards or downwards to a convenient point for extraction. The 
ureter is incised longitudinally and the stone withdrawn by a scoop or forceps. If 
the stone is impacted firmly, the only course is to incise the ureter directly over it, 
a practice to be avoided whenever possible, for the mucous lining is ulcerated at the 
site of impaction, and healing is impaired. The incision in the ureter is closed by 
sutures of 0000 plain catgut passing through the muscular coats only. The lower end 
of the wound is drained down to the incision in the ureter. 

(c) Stone Impacted in the Juxtavesical or Intramural Portions of the 
Ureter. — A midline, sub-umbilical extraperitoneal approach is employed, with the 
patient in Trendelenburg’s position. The peritoneum is stripped from the dome of 
the bladder and from the side wall of the pelvis. A dissection is then made between 
the posterior surface of the bladder and the wall of the pelvis. Often at this stage 
the stone will be felt. If this is not possible, the ureter must be identified where it 
crosses the iliac vessels, and traced downwards. Once the stone has been located 
it is removed as described above. 

After removal of a stone at any site, a ureteric catheter or bougie should be passed 
to prove the patency of the distal ureter. 
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Ureteric Meatotomy.— The ureteric orifice is the narrowest part of the whole 
ureter. By enlarging the opening a stone is often enabled to pass (fig. 1440) How- 
ever, this procedure almost invariably leads to urinary 
reflux afterwards and should therefore be avoided. 

Dormia Basket (fig. 1441). — This is a stone dislodger 
and can be used for stones in the lower third of the ureter. 

Idiopathic retro- 
peritoneal fibrosis is 
rare. The patient, 
who typically has com- 
plained of backache for 
many months, sud- 
denly becomes anuric. 

In other circumstances 
when kidney disease 
has been suspected 
pyelography reveals 
rapidly developing uni- 
lateral o* bilateral 
hydronephrosis asso- 
ciated witha rising blood urea. Characteristically 
the ureters are nearer the midline than normally 
and this is due to an area of fibrosis centred over 
the bifurcation of the aorta which strangulates 
the ureters. The cause is largely unknown, but 
some cases have been noted following the use of 
methysergide for the treatment of migraine. 

Treatment. — In the anuric patient, if an 
attempt at ureteric catheterisation is successful, 
the catheters should be left in situ to relieve the 
obstruction. If this fails, bilateral nephrostomy 
is necessary although the use of the artificial kidney (p. 1071) may be beneficial. 

In non-urgent cases the involved ureter or ureters should be freed from the fibrous 
mass by sharp dissection and fixed laterally to the psoas muscles to prevent recurrence. 
Should this prove impossible an ileal loop ureter should be constructed (p. 1159). 


Fig. 1440. — Ogier 
Ward’s electro-surgical 
ureteric meatotomc. 
Meatotomy in progress. 


Fig. 1441. — Dormia stone catch- 
ing basket in use. (a) basket intro- 
duced past stone, (b) opened and 
(c) enclosing stone ready for with- 
drawal. (Forges y Paris). 


INFECTIONS OF THE KIDNEY 

dEtiology. — Renal infections arise in the following ways : 

1. Hcematogenous. — From infected tonsils, carious teeth, or from cutaneous 
infections, particularly boils or a carbuncle. 

2. Ascending the peri-ureteral lymphatics from the cervix or the prostate. 

3. Ascending the lumen of the ureter from the bladder in long-standing cases 
of lower urinary obstruction with dilated ureters, when, as a result of vesico- 
ureteral reflux, infected urine may be carried from the bladder to the renal 
pelvis. Motile organisms, e.g. Esch. coli> ascend along the dilated ureters. 

On complete urinary investigation, which should always be undertaken 
after the acute phase of the infection has subsided, about 30 per cent, of 
males and a smaller number of females will be found to have an obstructive 
lesion in some part of the urinary tract. Moreover, with or without such a 
lesion, a focus of infection in the genital organs may be demonstrable. 

Bacteriology. — By far the most common organisms responsible are those 
of the coliform 1 group. When Streptococcus feecahs is present, in nearly 
40 per cent, of cases it occurs in association with another organism. 


1 Cob* form organisms comprise Esch . coli, paracolon bacilli , and Aerobacter aerogenes . 

■— Dormiay Contemporary. Assistant Projessor of Urologv, University of Milan. Italy. 

Hans Christian Joachim Gram , 1863-193X. Professor of Medicine, Copenhagen. 
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In the presence of the common Esch. coli infection the urine is acid, as i< 
also is in many types of streptococcal infection. Both staphylococci anc : 
Proteus vulgaris split urea, releasing ammonia, which causes the urine u 
become alkaline. 


PYELONEPHRITIS 

Renal infection, by whatever route it originates, is never confined to the renal pelvis 
In hsmatogenous infection the renal parenchyma is attacked first, and the infectior 
spreads to the renal pelvis. In ascending infection the bacterial inflammation is not 
limited to the renal pelvis; it implicates die calyces, the pyramids, and at least some 
part of the adjacent parenchyma. It is, therefore, more correct to discard the term 
‘ pyelitis ’ in connection with the latter type of infection, in favour of the more accurate 
designation * pyelonephritis ’. 

ACUTE PYELONEPHRITIS 

Acute pyelonephritis is more common in females, especially during; 
childhood, at puberty, soon after marriage (‘ honeymoon pyelitis ’), during 
pregnancy, and at the menopause. It occurs more often on the right side 
than on the left. Rarely it is bilateral. 

Clinical Features. — While there may be prodromal symptoms of head- 
ache, lassitude, and nausea, the onset is usually sudden, often commencing 
with a rigor and, even, vomiting. There is acute pain in the flank and the 
hypochondrium. In a few cases the pain radiates from the loin to the groin 
(ureteric colic). The temperature rises to 102° or 103 0 F. (38-8° or 39-5° C.), 
and is remitting. Soon after the onset, increased frequency of micturition, 
due to cystitis, sets in, and when, as is often the case, the urine is acid, 
micturition is accompanied by a scalding pain in the urethra. On examina- 
tion there is tenderness in the hypochondrium and in the angle between the 
last rib and the sacrospinalis, accompanied by a varying degree of muscular 
rigidity. In the early stages, when it is imperative to make a correct diagnosis, 
the urine is clear macroscopically. 

In cases of severe bilateral pyelonephritis, particularly when there is an 
associated obstruction, there are likely to be symptoms of uraemia. 

Bacteriological Examination of the Urine. — A mid-stream specimen should be collec- 
ted in a sterile bottle; the urine is centrifuged and examined microscopically. In 
early acute pyelonephritis there are typically a few pus cells and many bacteria. 
When pyelonephritis has been present for twenty-four hours or more, the urine is 
often cloudy and pus cells abound. Quantitative estimations of the cells and bacteria 
in the specimen are of real value, whereas vague impressions reported as ... ‘ many, 
some, a few ’ are usually misleading. In all cases the investigation includes an 
ex am ination of the sediment stained by Gram’s method, culture of the specimen, and 
an investigation of the sensitivity of the organism or organisms to various antibiotics 
and chemotherapeutic agents. 

Severe Cases . — There are repeated rigors and the temperature rises to 
104° or 105° F. (40° or 40-5° C.), often without a corresponding rise in the 
pulse-rate. There is vomiting, sweating, and great thirst, and the patient 
looks and feels ill. The blood culture, if the specimen is taken soon after 
a rigor, often gives a positive result. After some hours the pain is localised 
in one or, rarely, both loins. Urine is scanty and highly concentrated, and 
is frequently teeming with coliform organisms and pus cells, in which case- 
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the diagnosis is simplified. In bloodborne infections the organisms and pus 
cells do not appear in the urine until the infection has spread from the cortex 
to the medulla— a matter of many hours, or even days. As the abdominal 
rigidity abates, the enlarged affected kidney may be palpable. 

Differential Diagnosis. — When the symptoms and signs are typical the 
diagnosis is straightforward. In other circumstances there may be difficulty 
in distinguishing the condition from pneumonia, acute appendicitis, and 
acute cholecystitis. The urgent need is to differentiate acute appendicitis 
from right-sided pyelonephritis. The fact that the pain commenced in, 
and did not pass to the right side, greatly favours the latter condition. 
Excretory pyelography may prove of assistance, for in early acute pyelone- 
phritis limited to the right kidney the concentration of medium in the renal 
pelvis and calyces on the affected side is often so poor that no shadow, or a 
very indefinite shadow, is cast. 

Pyelonephritis of Pregnancy.— The condition usually develops between the 
fourth and sixth months of gestation. It is commoner in women who have had 
recurrent bouts of cystitis or pyelonephritis in the past. In 90 per cent, of cases the 
right side alone is affected. The initiating causes are often chronic urethritis or a 
cervical erosion. The symptoms do not differ from those of pyelonephritis occurring 
in the non-pregnant. In about 10 per cent, of cases the disease runs a more severe 
and protracted course* and occasionally it results in abortion or premature birth. In 
all patients who have had pyelonephritis of pregnancy* periodic examinations of the 
urine are necessary during the rest of the pregnancy, the puerperium and for several 
months afterwards* for if the infection has not been eradicated* recrudescence is liable 
to occur during this period. 

Pyelonephritis of infants and children is most common under the age of two 
years* and is more common in females. Often the infection commences acutely with 
rigors* the temperature rising to 103° or 104° F. (39*5° or 40° C.) remittently. In 
infants* more often than not, there are no symptoms referable to the urinary tract but 
only pyrexia* vomiting, anorexia* and loss of weight. Occasionally attacks of scream- 
ing due to colic occur. Slight terminal haematuria is sometimes present. In some 
cases a clue to the origin of the infection is apparent; in females vulvitis extending 
around the external urinary meatus; in circumcised males atresia with or without 
meatitis ; in the uncircumcised, balanitis. Older children may complain of lumbar 
pain. In chronic cases increased frequency of micturition and slight intermittent 
pyrexia are the usual symptoms* but an examination of the urine to account for other- 
wise unexplained pyrexia may be the means of directing attention to the urinary organs. 
Seven out of ten boys with pyelonephritis have a congenital deformity of the urinary 
tract, usually producing some degree of obstruction. In girls* reflux of urine from 
bladder to kidney is nearly always present. 

ACUTE PYELONEPHRITIS ASSOCIATED WITH RETENTION OF BLADDER 

URINE 

Acute Pyelonephritis with retention of bladder urine occurs most frequently in 
men suffering from prostatic obstruction of stricture or the urethra, and in cases of 
fracture of the spine with injury to the spinal cord (p. 408). The retention is not 
necessarily complete and the patient may be able to urinate, but there is a varying 
amount of residual urine* from a few ounces to several pints. In most cases the 
infection is bilateral. Often it follows an ascending infection following the passage of 
a catheter or other instrument, or operations on the lower urinary tract* but it may 
arise spontaneously. The old name for this condition was ‘ surgical kidneys * and 
in the days of unsterile catheterisation it was frequent and dreaded. At post-mortem 
examination the kidneys are enlarged and miliary abscesses can be seen beneath the 
capsules. On bisection there are numerous yellow streaks of pus in the parenchyma 
radiating from the medulla to the convex border. The renal calyces, pelves, and 
ureters are dilated. 
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TREATMENT OF ACUTE PYELONEPHRITIS 

The essential factors in curing pyelonephritis are early, correct and pro 
longed treatment, and careful follow-up with repeat cultures and white cel 
counts of the urine after treatment has finished. A full investigation t< 
exclude abnormalities in the urinary tract should be undertaken when tht 
acute attack is controlled. 

A mid-stream specimen of urine should be taken and sent for culture am, 
tests of the sensivity of the organisms to antibiotics. Bed rest is important 
If the urine is acid, as it is in the common coliform infections, alkalinisa- 
tion of the urine has a most beneficial effect in relieving the symptoms and in 
inhibiting the growth of these organisms. A mixture containing sodium 
citrate and sodium bicarbonate is efficacious. Tinct. hyoscyamus, minims 
20 (i-2 ml.), can be added to the mixture with advantage to diminish pain. 

To alkalinise the urine rapidly an intravenous injection of io ml. each of an isotonic 
solution of sodium lactate and a saturated solution of sodium bicarbonate (ampoules 
can be obtained from Crookes Laboratories) is very effective in ultra-acute cases. 

When pain is severe, an antispasmodic is given and heat is applied to the 
affected loin. Morphia, in addition, may be necessary sometimes. 

The patient should be instructed to imbibe large quantities of bland 
fluid, at least 5 pints (3 litres) in the twenty-four hours. In severe cases with 
vomiting or dehydration, intravenous dextrose-saline is given until the 
dehydration has been rectified and the vomiting has ceased. 

While awaiting the bacteriological report and the result of the sensitivity 
tests, in comparatively mild cases a soluble sulphonamide can be given 
as directed below, but in severe cases an antibiotic with a wide range of 
activity, e.g. tetracycline, should be substituted. When the bacteriological 
report is to hand, the drug of choice should be given. 

Three and seven days after commencing the treatment of pyelonephritis 
the urine must be sent for culture. Even when a full initial course (ten days ) 
of an antibiotic or chemotherapeutic agent has rendered the urine sterile, it is 
advisable to continue treatment with another drug for a further two to three 
weeks, or until the hourly white cell excretion rate has fallen to normal levels 
(less than 200,000 per hour). During this treatment further investigations 
to rule out abnormalities in the urinary tract should be carried out (p. 1062). 
Despite the undoubted efficacy of modem antibacterial drugs, none is likely 
to succeed in sterilising the urine of a patient with an abnormality of the 
urinary tract. A history of previous urinary infection also reduces the likeli- 
hood of a cure, although to a lesser extent (Garrod). 

Colomycin and Gentamicin are the best drugs currently available for com- 
bating infections with the more resistant strains of Pseudomonas Pyocyanea , 
Proteus, and Klebsiella. 

Chemotherapeutic and Antibiotic Agents 
Sulphonamides: 

Sulphafurazole (Gantrisin) is capable of high urinary concentration without risk ot 
crystalluria, and is of low toxicity. It is capable of controlling many Esch. coli info, 
tions and some strains of proteus and Ps. aeruginosa. The dose is 2 G. statim follower 

Lawrence Paul Garrod , Contemporary, Professor Emeritus of Bacteriology, University of London (St. Bartholomew < 
Hospital ). 

Theodor Albrecht Edwin Klebs, J S'JJ-V.) Jo. German bacteriologist. 
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by i G. six-hourly until the temperature has remained normal for three davs and 
cultures of the urine have proved sterile on three consecutive occasions ' ’ 

Sulphamethiazole (Urolucosil) has similar properties, but unlike other sulphon- 
amides it is unnecessary to insist on a high fluid intake while the patient is taking this 
drug. The dose is o i G. five times daily. 6 

Antibacterial Nitrofuran: 

Nitrofurantoin (Furadantin) is a synthetic antibacterial agent. Although when 
taken bv mouth the blood levels remain low, the concentration in the urine is significant • 
hence it is of value only in genito-urinary infections. It is particularly effective 
against Esch. coli, A. aerogenes and proteus-, often it has proved lethal to antibiotic- 
resistant strains of these organisms. The average dose by mouth is 5 to 8 mg. per 
kilo (2-2 to 3 6 mg. per lb.) of body weight. One-quarter of this dose is adminis- 
tered immediately after food three times daily and a further dose with cold milk last 
thing at night. If nausea or vomiting occurs, the dose must be reduced. 

Antibiotics: 

Broad Spectrum Antibiotics . — While these are effective if employed in accordance 
with bacteriological findings, when it is necessary to continue treatment for a prolonged 
period (which is not unusual) a number of dangers loom large. Firstly, there are the 
toxic properties, producing nausea, vomiting, and diarrhoea. Secondly, there is the 
alteration in the intestinal micro-flora these antibiotics produce, sometimes leading to 
moniliasis or staphylococcal enterocolitis (p. 3). Thirdly, the frequency with which 
resistant variants emerge, often in a comparatively short time, is disturbing. 

Streptomycin, if employed, should be given in four-hourly doses of 0-5 G. intra- 
muscularly for not more than forty-eight hours. Attention is again directed to the 
liability of the eighth cranial nerve to suffer damage if streptomycin is administered 
in the presence of depressed renal function. 


CHRONIC PYELONEPHRITIS 

Chronic pyelonephritis is an important, common, and dangerous disease. 
It is the most frequent cause of death from uraemia. Like its acute counter- 
part it can be primary, or secondary to abnormality of the urinary tract. 

Pathology. — The inflammation is interstitial, and microscopically scars 
resulting from the destruction of adjacent parenchyma can be seen. These 
scars are unevenly distributed and nearly always are more evident in one 
kidney than in the other. Histologically it can be seen that the brunt of 
the onslaught has been borne by the renal tubules ; they are atrophic, often 
dilated, and sometimes cystic. In time many of them are destroyed and 
disappear in scar tissue. On the other hand, the glomeruli retain their nor- 
mal structure until late in the disease. 

Chronic pyelonephritis is almost three times as common in females as it 
is in males. Two-thirds of the affected females are under forty years of age, 
while 60 per cent, of the males are over forty. 

Clinical Features. — It is possible, but unusual, for chronic pyelonephritis 
to remain asymptomatic until advanced renal insufficiency appears. 

Lumbar pain , dull in character, is present in 60 per cent, of cases. 

Increased frequency and dysuria are leading symptoms in most cases. 

Hypertension is present in 40 per cent, of cases, being more common in 
primary than in secondary pyelonephritis. It develops slowly and thus is 
more in evidence in long-standing cases. In 20 per cent, of cases the hyper- 
tension is of the accelerated (‘ malignant ’) type. 

Constitutional symptoms comprising lassitude, malaise, anorexia, nausea, 
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and headache constitute the main complaint in 30 per cent, of cases. Th 
disease often remains unrecognised in these sufferers, perhaps for years. 

Pyrexia. Attacks of pyrexia exceeding ioo° F. (37-8° C.) are the mai 
symptoms in 20 per cent, of cases. The need to explain these attacks ofte 
leads to a thorough investigation including the urinary tract, and the diseas 
is then brought to light. 

Ancemia. — A normochromic anaemia due to unsuspected renal impairmen 
may be the presenting feature. 

The Urine. Proteinuria. — On account of the late destruction of the glo 
meruli, contrary to glomerulonephritis, the amount of protein passed in thi 
urine is small (5 G. daily). 

Casts are found infrequently. 

White cells are numerous. A fresh three-hour urine should be examined 
and a count of over 200,000 per hour is abnormal — often it may be as high a?, 
several million. Ureteric specimens may reveal considerable difference in 
this respect between the kidneys, and on the ability of the individual kidney 
to concentrate and acidify urine. 

Bacteriological Examination of the Urine. — Commonly found are Esch. 
coli. Streptococcus facalis , proteus and pseudomonas. 

Treatment is not easy. Two principles must be followed : (1) to eradicate 
predisposing causes such as obstructions or stones, and (2) by repeated 
cultures and sensitivity tests to control and, it is hoped, ultimately to eradi- 
cate the infection with repeated courses of suitable drugs. In secondary 
cases, even if the cause can be removed, the renal pelves have frequently 
lost their musculature and are fibrotic and non-contractile. Moreover, 
once the parenchyma has been damaged it is a locus of predilection for 
blood-borne organisms. Consequently chemotherapy and antibiotics confer 
as a rule only temporary benefit. The longer the infection has persisted, 
the more difficult is it to eradicate. When prolonged treatment is required, 
there is a definite place for the following inexpensive drug. 

Mandelic acid and its salts are often curative in coliform infections and those caused 
by streptococcus fsecalis. Ammonium mandelate 2 G. (or better, mandamine, 
which is mandelic acid and hexamine combined), together with a capsule of 1 G. 
ammonium chloride, is given six-hourly. Fluids are restricted to 2} pints (15 
litres) in the twenty-four hours. It is essential that the urine be kept add (pH 
5-3 or less). Contraindications to this form of therapy are impairment of renal 
function and infections producing ammoniacal decomposition of the urine. 

In nearly 50 per cent, of patients with pyelonephritis due to infection by 
one organism only, in whom infection persists in spite of treatment with 
antibacterial drugs, it is found that the original organism has been re- 
placed by another, c.g. Streptococcus fcecalis , instead of Esch. coli. 

It is highly important to eradicate distant foci of infection whenever 
possible. In occasional cases when the disease is unilateral and associated 
with the accelerated type of hypertension, nephrectomy is sometimes 
curative. Partial nephrectomy, removing a badly damaged portion of 
renal tissue, may be necessary so helping to sterilise the urine and free the 
patient of pain. 
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Recurrent Dialysis.— In advanced cases, diminishing renal function may require 
astitution of recurrent dialysis using an artificial kidney. Difficulty in controlling 
ivpertension or renal infection may necessitate bilateral nephrectomy. * 

' Transplantation of a kidney from a donor or a cadaver may be possible (p 1120) 


INVESTIGATION OF A CASE OF PYELONEPHRITIS 

The following investigations are carried out in chronic cases a week or more 
after treatment with antibacterial drugs, and in acute cases after the infection 
has subsided with treatment. These investigations are to discover any cause 
of obstruction to the upper or lower urinary tract, and/or a source of infection, 
which is present most often in the genital organs or the urethra. 

(a) The Clinical Examination is Repeated. — The kidneys are palpated for tenderness 
and enlargement, and the bladder for chronic tetention of urine. In middle-aged 
or elderlv males the prostate is examined for; enlargement or fibrosis. In male 
children, atresia of the meatus or meatitis is sought. Inspection of the cervix uteri often 
displays cervicitis or cervical erosion. Examination of the secretion expressed by 
prostatic massage sometimes accounts for the presence of infection. If no infection 
is found in these situations, a possible focus in carious teeth or infected tonsils is sought. 

( b ) Renal Function Tests . — To assess the glomerular and tubular function (p. 1062). 

(c) Excretory Pyelography . — The plain film of the urinary tract may reveal the 
presence of a urinary calculus. In chronic pyelonephritis, and after an attack of severe 
acute or recurring acute pyelonephritis, changes in the pyelographic shadow or 
shadows will be manifest. Some of these are similar to those of early hydrone- 
phrosis, but they are more unequally distributed. Although the calyces become 
flattened or clubbed, this is more in evidence in one part of the kidney than another. 
Persistent poor definition in one group of calyces is presumptive evidence of chronic 
infection. In cases of longer standing the renal pelvis becomes slightly dilated, but, 
unlike hydronephrosis, the dilatation of the calyces predominates. The most important 
X-ray sign is narrowing of the cortex, often localised, and giving rise to depressed scars 
seen as notches in the outline, or considerable contracture of one pole. 

id) Cysto-urethroscopy. — After the instrument has been passed, residual urine, if 
any, is measured. Examination of the urethra may show chronic urethritis or 
the presence of a stricture. In the female urethro-trigonitis is commonly found. 
Hitherto unconfirmed obstruction to the prostatic urethra by an enlarged middle lobe 
or contracture of the bladder neck may be demonstrated. Evidence of cystitis is the 
most common finding. Sometimes the ureteric orifice, or orifices in bilateral cases, 
is seen pouting, oedematous, or gaping. Delay in efflux is usual on the affected or more 
affected side. Ureteric catheters are passed and specimens collected from each 
kidney. These specimens are examined for cells and bacteria. By these means it is 
ascertained whether the infection is bilateral or unilateral. In male children valves 
in the posterior urethra, or a contracture of the bladder neck, are sometimes revealed. 

(e) Micturating Cine-cystography, using a cine-camera coupled to an X-ray image 
intensifier, may reveal reflux of urine up one or both ureters. This can be a transient 
phenomena due to infection. It is more commonly a factor in childhood. 


HYPERTENSION AND A UNILATERAL RENAL LESION 

Renal ischaemia regularly produces increased arterial tension, as ischaemia of the 
renal parenchyma leads to the formation of a vasopressor substance. Too often 
cases are labelled essential hypertension without a thorough urological examination. 
Sometimes in a case of hypertension a unilateral diseased kidney is demonstrated and 
nephrectomy is followed by permanent lowering of the blood pressure. The most 
amenable lesion in this respect is chronic pyelonephritis with a short history 01 high 
blood pressure. Occasionally patients with a renal neoplasm, or renal calculi with 
infection, have been permanently benefited, in so far as hypertension is concerned, by 
removing the diseased kidney. Renal artery stenosis is a cause ol hypertension 
• fig. 1 19). Direct arterial surgery (p. 121 and p. 135) ma y curatlve * 
s.p.s. — 70 
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PYONEPHROSIS 

The kidney is converted into a multilocular sac containing pus or puruler 
urine, with a varying amount of renal parenchyma in its walls. A pyc 
nephrosis can result from infection of a hydronephrosis, follow acui 
pyelonephritis or, most commonly, arise as a complication of renal calculi: 
(calculous pyonephrosis). As a rule the condition is unilateral. Like , 
hydronephrosis, a pyonephrosis can be open, closed, or intermittent. 

Clinical Features. — The classical triad of pyonephrosis is anaemia, fever, 
and a loin swelling. When the condition arises as an infection of a hydro- 
nephrosis the swelling may be a large one. When the pyonephrosis is open, an 
evening rise of temperature to 99 0 or ioo° F. (37-2° or 377° C.) is usual; if the 
pyonephrosis becomes closed, the temperature is higher. Pyuria, when 
present, gives rise to cystitis, and sometimes symptoms of that condition arc 
the chief complaint. 

Investigation. — A plain X-ray may show a calculus. Excretory pyelo- 
graphy shows the same vagaries as advanced hydronephrosis, in that the 
appearance of the shadow of the dilated renal pelvis and calyces is long 
delayed and may be absent. Cystoscopy often reveals cystitis with a purulent 
efflux from the ureter of the affected side. In closed cases the bladder may 
be normal and a uretetic catheter either becomes arrested, usually at the 
pelvi-ureteric junction, or passes the obstruction and gives exit to pent-up 
purulent urine. 

Treatment. — In early cases it is occasionally possible to convert the 
pyonephrosis into a hydronephrosis by antibiotic drugs, and the passage of a 
ureteric catheter to drain the infected urine from the renal pelvis. Should the 
pyonephrosis be due to an impacted stone in the ureter, or a comparatively 
small stone blocking the pelvi-ureteric junction, the stone should be removed 
and suitable drainage of the kidney provided. In most other unilateral cases, 
when any associated anaemia has been rectified, nephrectomy is undertaken. 
Should die capsule prove to be densely adherent to the surrounding structures 
subcapsular nephrectomy (p. 1120) is performed. Rarely, when the patient’s 
general condition cannot be improved, nephrostomy is carried out, a measure 
to be avoided if possible because it renders subsequent nephrectomy more 
difficult. When a pyonephrosis arises in a single kidney, or the condition is 
bilateral, permanent nephrostomy may be the only possible measure. Drain- 
age by an ‘ ileal conduit ’ to bladder or the skin is another possibility (p. 1159)- 

CARBUNCLE OF THE KIDNEY 

The source of origin of the organism is usually a cutaneous lesion, such as a boil, 
carbuncle, whitlow, or an abscess of the breast, and the Staphylococcus aureus is 
conveyed to the kidney via the blood-stream. Occasionally a blow on the loin deter- 
mines the issue. 

Morbid Anatomy. — On splitting open the kidney there is a necrotic mass of 
tissue, usually localised, involving the parenchyma (fig. 1442). 

Clinical Features. — There is an ill-defined, tender swelling in the loin, persis- 
tent pyrexia and leucocytosis, signs that closely simulate a perinephric abscess. In 
early cases the urine contains neither pus cells nor organisms, but after a few davs 
staphylococci can sometimes be isolated. Pyelography often shows compression »r 
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obliteration of a group of calyces, an appearance that does not differ from adeno- 
carcinoma of the kidney. 

Treatment. — Antibiotics have cured some early cases. When the response to 
antibiotic therapy is not dramatic the kidney must be exposed, the carbuncle incised, 



Fig. 1442. — Carbuncle of the kidney. 

(7. G. Yates-Bell> F.R.C.S . , London .) 



Fig. 1443 - -Sources of perinephric 
abscess. 


rhf necrotic material removed. Haemorrhage is not excessive and can be control- 
led by pressure with a moist warm pack. A drainage tube ^passed dora to, but not 
• nt . n res uitant cavity and the wound is closed around the tube. Antibiotics are 
continSed for at least ten days. Primary nephrectomy is indicated only when the 
major part of the kidney is involved by the carbuncle. 

PERINEPHRIC ABSCESS 

The most common causes are depicted in 
fig- 1443- Other causes are infection of a 
perirenal hematoma, and perforation of the 
renal capsule from undue delay in operating 
upon a pyonephrosis or a renal carbuncle. A 
tuberculous perinephric abscess can arise from 
an advanced pyonephrosis or from tuberculosis 

of a nearby vertebra. 

Clinical Features.— The classical symp- 
toms and signs of a perinephric abscess are a 
high, swinging temperature, rigidity, tenderness, 
and fullness in the loin (fig. 1444)- ^ * e SU P" 

puration commences in the lower part of the peri- 
nephric fat, local signs present early, but when the suppuration is con 

Jupper 

produces no visible swelling, and even rigidity an 

The leucocyte count is always raised, often to 20,000 per c-mm. As a rule 
no pus or organisms are present in the urine. 



Fig. 1444.- -A large perinephric 
abscess. 
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Radiography shows obscuration of the psoas shadow, with one 01 
more of the following additional signs — scoliosis with concavity towards tht 
abscess, and elevation and immobility of the diaphragm on the affected side 

Maths’s Sign . — Absence of the downward displacement that occurs in the erec. 
posture in every normal kidney. Two radiographs, one in the lying posture and on< 
in the erect posture, during excretory pyelography are required. In established cases 
the kidney can be shown to be displaced forwards if a lateral view is obtained. 

Treatment. — Under antibiotic cover a lumbar incision is made large 
enough to enable the surgeon to open up pockets both above and below the 
kidney. The surface of the kidney is palpated for an unruptured cortical 
abscess, which, if present, should be incised. A specimen of pus having been 
obtained for bacteriological examination, the wound is closed with ample 
drainage. Appropriate antibiotic treatment follows. 

RENAL TUBERCULOSIS 

iEdology and Pathology. — Tuberculosis of the urinary tract cannot 
arise except as a blood-borne infection from a distant focus, which, in many 
cases, is impossible to locate. 

When clinically recognisable, in the great majority of cases renal tuber- 
culosis is apparently confined to one kidney. A group of microscopical 
lesions coalesce and discharge pus and tubercle bacilli along one set of tubules, 
and the pyramid which gives exit to the discharge becomes ulcerated (fig. 
1445 A). 

Course : Tuberculous bacilluria is a convenient term to designate a very 
early lesion of the renal cortex when no abnormality in the affected kidney 
can be detected, even by retrograde pyelography. It indicates the presence 
of active tuberculosis disease which may progress, and as such must be treated 
in the same way as the demonstrable lesions. 

A macroscopical lesion progresses rather slowly, and other similar lesions 
appear in the same kidney. The infection can be confined to the affected 
kidney for months or years, causing one or other of the changes depicted in 
fig. 1445 C to G. More often the disease spreads along the ureter (tuberculous 
ureteritis) to give rise to tuberculous cystitis in both sexes and prostatitis, 
vesiculitis and later epididymitis in the male. 

In the male, renal and genital tuberculosis can be associated before the bladder 
and posterior urethra are involved, in which event the genital infection probably 
occurs in the following way. An urgent desire to micturate causes the internal 
sphincter to open, while at the same time, because there are no immediate facilities 
for emptying the bladder, voluntary closure of the external sphincter is called into 
play. At that moment infected urine is forced under pressure into the mucosal 
crypts of the prostate and the common ejaculatory ducts (Wells). 

Clinical Features. — Renal tuberculosis usually occurs between twenty 
and forty years of age. Men are affected twice as commonly as women, 
and the right kidney somewhat more commonly than the left. 

Frequency. — The earliest symptom is increased frequency of micturition 
Often this is the only symptom. It is progressive, the patient complaining 

Charles P. L. Mathi , Contemporary. Formerly Urologist-in-Chief , St. Mary's Hospitals San Francisco U.S.A. 
Charles Alexander Wells, Contemporary. Professor Emeritus of Surgery, University of Liverpool. 
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Fig. 1445. — Blackboard sketches of types of tuberculous kidney 
(macroscopic pathology). 1 


that (over a period of months) the frequency has increased both by day and 
by night. 

The causes of the frequency are* in order of sequence: 

1. Reflex; the inflamed kidney causes the micturition reflex via the spinal cord 
to become hypersensitive. It occurs especially at night in a young adult. 

2. Tuberculous cystitis (the usual cause at the time of presenting). 

3. Secondary infection. 

4. Progressive diminution of bladder capacity from fibrosis. 

5. Polyuria. The output of the inflamed hyperaemic kidney is increased. 

6. Irritation of the bladder by caseous debris passed down the ureter. 

Pyuria. — In early cases the urine is pale and slightly opalescent. The 
presence of pus cells without organisms in an acid urine is very suggestive of 
tuberculous urinary infection (Bacteriological examination, p. mo). 

Painful Micturition. — Once tuberculous cystitis has set in, micturition 
becomes increasingly painful. First there is suprapubic pain if the bladder 
cannot be emptied immediately ; later a burning pain accompanies micturi- 
tion, and when secondary infection has occurred there is superadded agonis- 
ing pain after micturition referred to the tip of the penis or to the vulva, 
often associated with terminal haematuria (strangury). 

Renal pain is often absent, but sometimes the patient complains of a dull 
ache in the loin. 

Hsematuria. — In 5 per cent, of cases the disease is ushered in with pain- 
less hsematuria occurring from an ulcer situated on a renal papilla. During 
the haemorrhage, and after it has ceased, investigations may or may not 
demonstrate the presence of a renal lesion and tubercle bacilli in the urine. 

1 G is known also as the ‘putty kidney * and by the French as the ‘ cement kidney.* It is 
nature’s method of performing (ineffective!) autonephrectomy. 
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In the latter event more typical symptoms commence some months later. 
Apart from a few drops of blood at the end of micturition in cases com- 
plicated by severe cystitis, macroscopical hsematuria occurs only occasionally. 

A tuberculous kidney is oedematous and friable, and is therefore more 
likely to be damaged by trauma than is the normal pliable kidney. 

Constitutional Symptoms. — A continuous slight loss of weight is usual. Even- 
ing pyrexia to 99° F. (37-3° C.) occurs when the disease is fully established. A high 
temperature is indicative of a secondary infection or disseminating tuberculosis. 

On Examination. — It is unusual for a tuberculous kidney to be palpable 

When a patient with renal tuberculosis has an enlarged kidney which can be felt, 
it is by no means certain that this kidney is the one that is diseased, for compensa- 
tory hypertrophy sometimes renders the healthy kidney both large and tender. 

The prostate, vesicles, vas, and epididymis should be examined for 
nodules or thickening, which may indicate tuberculous invasion. 

Investigation : 

Bacteriological Examination of the Urine. — Prompt examination must 
be made of a midstream specimen taken first thing in the morning before 
contaminants can overgrow. When, after staining a specimen of the 
sediment with Ziehl-Nielsen’s stain, acid-fast bacilli are found, it is 
highly probable that they are tubercle bacilli, but the proof lies in culture or 
guinea-pig inoculation, either of which is reliable. Most important — 
specific therapy should never be started until a positive culture has 
been obtained. If this precaution is neglected, an exacting course of 
treatment may be started for a non-tuberculous condition, and at a later 
stage it is impossible to prove or disprove the diagnosis. 

In few fields of medicine is the diagnosis more exact. The microscope 
demonstrates tubercle bacilli in 72 per cent., the guinea-pig test in 94 per 
cent., and the culture medium in 98 per cent, of cases. 

A plain radiograph sometimes shows areas of calcification in the kidney 

Excretory pyelography reveals fairly typical changes (figs. 1446 and 
1447). The earliest manifestation is persistent irregularity and slight dilata- 
tion of a calyx from oedema of the neck of the calyx. Gross lesions of the 
cavernous type are readily apparent. In late cases, the contralateral ureter 
becomes dilated also; this is not necessarily an indication of disease on the 
opposite side, for the dilatation may be due to the cicatrised bladder causing 
obstruction to the ureter in its intramural course. 

Cystoscopy. — When increased frequency is the only symptom and it 
has not been present long, the bladder and the ureteric orifices are normal. 

A unilateral cloudy efflux is sometimes observed. Either more frequent efflux or a 
delay in excretion of indigo-carmine is indicative of the side that is diseased. In 
10 per cent, of cases there is an absence of efflux on the affected side, and no patho- 
logical changes in the bladder. These are examples of a closed ureter leading to 
so-called autonephrectomy, or a pyonephrosis. 

(Edema and pallor around a ureteric orifice are the earliest cystoscopic 
signs of vesical involvement. Infiltration follows, and the mucous mem- 
brane of the affected ureteric orifice pouts. Tubercles appear, usualiv 

Fran* Ziehl , 1867-1926. Neurologist, LUbeck. 

Friedrich Nielsen , 1866-1894. Pathologist , Dresden. 




Fig. 1446. — Excretory pyelogram showing 
a small localised lesion. Healing took 
place under conservative treatment. {Pro- 

lessor E. Wildbolz , Berne.) 


H*G. 1447. — Excretory pyelogram showing 
mole advanced renal tuberculosis with 
involvement of the ureter. Nephro-urctcr- 
ectomy was performed. {Professor Wildbolz.) 


lateral to the ureteric orifice, and later in the dome of the same half of the 
bladder. By confluence of a circumscribed group of tubercles, a tuberculous 
ulcer, which has an irregular periphery, may form. In long-standing cases, 
as a result of sclerosing peri-ureteritis, which causes shortening of the ureter, 
the ureteric orifice becomes displaced upwards and its mouth remains open 
(the so-called ‘ golf-hole ’ ureteric orifice). As the disease progresses, the 
capacity of the bladder steadily diminishes. At any stage, if a secondary 
inf ection supervenes, the intense generalised inflammation 
of the bladder wall obliterates many of the characteristic 
features of urinary tuberculosis just described above. 


Retrograde pyelography may be necessary when in- 
vestigating a suspicious pyuria if renal function is poor and 
tubercle bacilli have not been seen in the Ziehl-Nielscn film. 
Appearances, such as shagginess of a calyx or an abscess of the 
parenchyma connected to a calyx by a narrow neck, are often 
displayed by this method when excretory pyelograms appear 
normal. Retrograde pyelography is also of great assistance in 
cases of unilateral renal tuberculosis too advanced to concentrate 
dye given intravenously (fig. 1448). Remember, however, that 
the diagnosis depends on finding bacilli and not on the pyelo- 
graphic appearances. 

Examination of the Lungs. — A radiograph is neces- 



Fig. 1448. — 
Retrograde pyelo- 
gram showing ad- 
vanced tubercu- 
losis of the right 
kidney and ureter. 


sary to exclude active or previous pulmonary tuberculosis. 

Treatment. — Streptomycin, P.A.S., and I.N.A.H. are commenced as 
soon as the diagnosis has been established, and should be continued for a 
minimum of two years (p. 23). It is essential to have the patient under 
observation when commencing treatment. The liability to serious side- 
effects from streptomycin will usually become obvious within the first three 
weeks. Streptomycin must be given with great care and controlled by serum 
levels if renal function is impaired. Ideally the first six months, at least, 
should be spent in a ‘ sanatorium 5 where the patient becomes resigned to 
taking rather unpleasant drugs in large amounts (as other patients are doing 
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the same), and the problem of the patient who asserts that he is taking the 
drugs prescribed when in fact he is not, can be overcome. 

Prognosis in renal tuberculosis has improved enormously since the 
advent of chemotherapy and antibiotic treatment, and if the regimen detailed 
is carried out properly there should be a very low incidence of recrudescence 
of infection. 

Operative Treatment. — Some lesions are surrounded by so much necrotic 
and fibrous tissue that antibiotic agents do not reach the organisms in sufficient 
concentration to kill them. Unilateral lesions of this character, and those in 
which the disease is more advanced, call for operative treatment, the optimum 
time for which is after four to six months of antibiotic treatment. 

According to circumstances one of several operations is carried out. It 
must be emphasised that conservative surgery should be the aim, and several 
conservative procedures may prove necessary on one or both kidneys and 
ureters during the course of the disease. The fact that a horseshoe kidney 
is involved does not alter this principle, neither does the fact that one kidney 
may have been removed already. 


i. Renal Cavernotomy (Hanley). — As the primary lesion of the calyx heals (fig. 
1445 A and B) fibrosis tends to cause a stricture at the neck of the calyx. Radiological 
disappearance of such a cavity should be viewed with suspicion, and usually indicates 
that there is a closed pyocalyx which remains infected, as its avascularity prevents the 
drugs from reaching the tubercle bacilli present. Sometimes such a pyocalyx will 
re-open and discharge its contents some six months after starting treatment, but if this 
does not occur after a year and a calyx is radiologically ‘ missing a drainage operation 
must be undertaken. 

The kidney is approached as described on p. 1 1 19 and after clearing the perinephric 
fat, the abscess is aspirated with a syringe and wide-bore needle. The roof of the 

abscess is removed with scissors and its caseous 



Fig. 1449. — Renal cavernotomy 
completed. {After H. G. Hanley .) 


contents swabbed out until healthy granulation tissue 
is reached. Any bleeding from the cut edges is 
controlled with fine catgut stitches (fig. 1449). The 
wound is closed without drainage. As the cavity is 
closed off from the pelvis (if it is not, the operation 
is unnecessary), there is no leakage of urine. 
Multiple abscesses in both kidneys can be dealt with 
in this way. 

2. Nephro-ureterectomy. — The indication is a 
unilateral lesion with gross impairment of renal 
function on the affected side. 

In such advanced cases the ureter as well as the 
kidney usually proves to be diseased, and nephro- 
urcterectomy (fig. 145 1), in which, through a separate 
incision, the ureter is divided and ligated at its 
entrance to the bladder before commencing lumbar 
nephrectomy, is the operation of choice. By total 
removal of the ureter a possible source of continued 
infection of the bladder is removed, and the incidence 
of post-operative wound infection and sinus forma- 
tion is reduced. 


3. For Hydronephrosis. — This is due to tuberculous cicatricial contracture and 
healing of the bladder around the lower end of the ureter or at the pelvi-ureteric 
junction. A procedure similar to the Anderson-Hynes operation (p. 1087) should 
be performed. 

4. For Systolic bladder (syw. ‘ thimble bladder ’ (fig. 1493)). — This is due to 
healing by fibrosis and often leads to extreme frequency of micturition. The best 


Howard Granville Hanley , Contemporary. Surgeon , St. Peter's and St. Paul's Hospitals , London. 
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Fig. 1450. — Typical cavern- 
ous lesion upper pole; smaller 
lesion communicating with 
lower calyx. 

operation is the type of ileo-cystoplasty described by Hanley in which a 6-inch (15- 
cm.) opened-out loop of terminal ileum is sutured to the bladder, from which the 
dome has been removed to provide a maximum opening. 


Fig. 1451. — Tuberculous pyoneph- 
rosis. Nephro-urctcrectomy. 


ABACTERIAL PYURIA 

That sterile pyuria indicates urinary tuberculosis is almost axiomatic. Neverthe- 
less, a small group of cases of abacterial pyuria is definitely non-tuberculous. The 
symptoms simulate renal tuberculosis very closely, and it is only when repeated 
examinations of the urine, and in the male the seminal fluid, fail to reveal mycobacterium 
tuberculosis or other bacteria, and cultures and guinea-pig inoculations are negative, 
that the diagnosis can be made. Pyelography occasionally shows slight dilatation of 
the renal pelvis and ureter of one or both sides ; more usually this examination is 
negative. Cystoscopy reveals a severe cystitis and often diminished bladder capacity. 
Occasionally amoebiasis is responsible. 

Treatment. — Aureomycin usually cures 
the condition in three days. In cases resistant 
to this treatment 0-3 G. of neoarsphenamine 
intravenously weekly for four weeks is often 
successful. In rare instances, when amoebiasis 
is responsible, treatment with emetine hydro- 
chloride will eradicate the infection. 


NEOPLASMS OF THE KIDNEY 

Benign Neoplasms 

Adenoma. — Pea-like cortical adenomas 
are sometimes found at necropsy. They give 
rise to no symptoms, and are only of academic 
interest. 

Angioma may give rise to profuse hxma- 
turia (fig. 1452). 
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Fig. 1452.— Angioma of the kidney. 
Nephrectomy for profuse, painless 
lucmaturia extending over five years. 
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Truly benign tumours of the kidney are so rare that a good rule is that all 
neoplasms of the kidney which can be recognised clinically should be considered 
malignant and treated as such. 

Malignant Neoplasms 

Clinically neoplasms of the kidney are divided into two classes : 

In children between the ages of one and seven. 

In adults after the age of forty. 

Between the ages of seven and forty malignant neoplasms are unusual. 

IN CHILDREN 

Wilms’s tumour (syn. nephroblastoma) is a mixed tumour containing 
epithelial and connective tissue elements arising from embryonic nephrogenic 
tissue, situated originally in one or other pole of the kidney. In infancy 
such tumours are very occasionally bilateral. Far more common is a uni- 
lateral tumour. They usually occur during the first four years of life. 

Pathology. — Macroscopically. — On section the neoplasm is a greyish- 
white or pinkish-white colour; its consistence varies with the rapidity of the 
growth, i.e. the more rapid the growth, the softer the tumour. 

Microscopically it is composed mainly of two types of cells — epithelial and connec- 
tive-tissue. Cartilage, bone, and smooth or striped muscle fibres are occasional 
findings. The epithelial and connective-tissue cells exist side by side, but one type is 
usually predominant. Thus the tumour is composed of mixed cellular elements, 
some of which are radio-sensitive and some radio-resistant. Consequently, the 
radio-resistant elements show a continuance of activity in spite of radiotherapy. 

Clinical Features : 

Abdominal Tumour. — The symptomatology is always the same. An 
abdominal tumour (fig. 1453) appears and progresses rapidly, while the general 
health deteriorates. Examination of the abdomen reveals a mass which may 
be enormous ; the bulk of the tumour is on one side of the abdomen. 
Wilms’s tumour tends to grow within a capsule, pushing the rest of the 
kidney aside ; thus the reniform shape of the kidney is lost early. 

Pyrexia. — Half these patients have some elevation of 
temperature, which disappears if the tumour is removed. 

Hcematuria is a sign of ill omen. It denotes that the 
previously encapsulated tumour has burst into the renal 
pelvis, and all patients suffering from a Wilms’s tumour 
with this sign die within nine months (Scott). 

Pyelography shows gross deformity of some of the 
calyces. 

Metastases. — Wilms’s tumour metastasises early, 
mainly by the blood-stream to the lungs, less commonly 
to the liver, rarely to bones, and exceptionally to the brain. 
Lymphatic dissemination is much less common. 

Differential Diagnosis. — From a practical standpoint there is but one swelling 
with which Wilms’s tumour can be confused, and that is a retroperitoneal neuro- 
blastoma, but as the treatment is precisely the same such differentiation is an academic 

Max Wilms, 1X07-1918* l^rofessor of Surgery , Heidelberg. 

Lyall Stuart Scott , Contemporary . Surgeon-in-Charge , Urology Department > Victoria Infirmary, Glasgow . 
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Fig. 1453.— 
Wilms’s tumour. 
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exercise. However, if radiography reveals bone mctastascs, this distinctly favours a 
neuroblastoma. Although these abdominal tumours arouse considerable diagnostic 
interest, for fear of accelerating dissemination, multiple examinations by, for instance 
a class of students, must be forbidden. 

T rcatment. Immedicitc nephrectomy and post— operative radiotherapy. 
The earlier nephrectomy can be carried out, the better. A few hours may 
be necessary to correct anaemia by transfusion. Radiotherapy should be 
commenced immediately after operation, and 200 rads given daily to a total 
of 4,000 to 4,500 rads. 

Prognosis. — Under the age of one year 80 per cent, survive five years, 
over this age it drops to 30 per cent. Recurrences usually occur within a year, 
so a child surviving eighteen 
months is probably cured. 

Bilateral Cases and In- 
operable Cases. — Radio- 
therapy should be given to the 
renal areas. There is some hope 
that chemotherapeutic agents 
and particularly actinomycin D 
may prove of value in these cases. 

IN ADULTS 

i. Grawitz tumour (syn. 
adenocarcinoma; hyper- 
nephroma) is the commonest 
neoplasm of the kidney (75 per 

Cent.). It arises in the cortex, Fig. 1454. — Adenocarcinoma of the kidney, 

possibly from a pre-existing 

adenoma, probably per primam in cells of the uriniferous tubules. 

Pathology. — A tumour of moderate size is spherical in shape, and it often 
occupies one or other pole, the seat of election being the upper pole ; less 
often it is in the central portion of the kidney. On section it is character- 
istically yellow (due to lipoid) ; less often it is dull white, or semi-transparent. 
Haemorrhagic areas are often seen. The tumour is divided into numerous 
lobules by fibrous septa (fig. 1454). The larger the tumour the more exten- 
sive is central haemorrhage and necrosis. 

Microscopical Structure . — The most common appearance is solid alveoli of cubical 
or polyhedral clear cells, with deeply stained small rounded nuclei and abundant cyto- 
plasm con taining lipoids, cholesterol, and glycogen. The cells may also be arranged 
in the form of papillary cysts or tubules. In a much smaller percentage the cells are 
granular (dark). Clear and dark cells can co-exist in different parts of the same 
tumour. In all cases the stroma is scanty but rich in large blood-vessels, the walls of 
which often appear, in places, to consist of tumour cells. 

Spread.-— As the tumour enlarges, it encroaches upon a group of calyces 
and is prone to grow into the renal veins. Pieces of growth becoming 
detached are swept into the circulation, to become arrested particularly in the 
lungs (‘ cannon balls ’) and bones. Occasionally, when a secondary growth 

Paul GratvttM, 1860-1932 . Professor of Pathology , Greifsxoald, Germany . 
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appears in a long bone, it remains the only metastasis for perhaps a year or 
more. 

While spread by the blood-stream predominates, spread by lymphatics 
occurs also. If the tumour bursts through the renal capsule into the perirenal 
tissues, it then metastasises to the lymph nodes in relation to the hilum of the 
kidney, and from there to the para-aortic and other lymph nodes. 

Clinical Features. — Men are more often attacked 

I than women, the ratio being 2:1. Typically the first 
sign is intermittent haematuria. Clot colic may follow. 
Dragging pain in the loin is sometimes a leading 
symptom. Occasionally the first manifestation is a 
palpable renal swelling. In the adult male a rapidly 
oncoming varicocele is a rare but impressive sign. 1 

Atypical Cases. — (a) In 25 per cent, of cases the 
primary growth remains ‘ silent ’, the patient presenting 
because of secondary deposits such as a painful en- 
largement of a bone (fig. 1455), a spontaneous fracture, 
persistent cough, or haemoptysis. 

(1 b ) Occasionally persistent pyrexia (100 ' to 102 
F. (37-8° to 38-9° C.)) is the only symptom, there being 
no infection to account for the temperature. It is 
presumably due to absorption of blood and necrotic 
material. Such pyrexia usually disappears after 
nephrectomy: should it persist metastases are present. 

Fig I455 Radio _ (c) In a small group of cases the patient presents on 

graph showing me- account of lassitude and is found to be extremely anaemic, 

tastases from a and anaemia being out of proportion to that which could 
Grawitz tumour. ° r r 

be expected from the haematuria, if such be present. 

( d l) ‘ Polycytha:mia ’ occurs in 4 per cent, of cases. The sedimentation 
rate is always raised above the 1 to 2 mm. found in idiopathic polycythaemia 
vera. The blood count will return to normal after nephrectomy, but a 
return of the polycythaemia has been known with development of metastases. 

Early Diagnosis. — By the time a patient has the classical triad of symp- 
toms, viz. haematuria, pain, and a palpable renal tumour, he nearly always has 
metastases. It is therefore of paramount importance to endeavour to make 
an early diagnosis, and any one of these symptoms calls for a thorough renal 
investigation. Patients with haematuria should be examined cystoscopically 
while the bleeding is in progress. If blood is seen issuing from one ureteric 
orifice, and there is a clear efflux from the other, the information gained is 
of considerable importance, but is by no means conclusive evidence of a renal 
neoplasm. Extremely suggestive is bleeding occurring from a palpable 
kidney. 'When blood is not seen issuing from a ureter, but an enlarged 
middle lobe of the prostate or a papilloma of the bladder is discovered, it 
must not be assumed that the source of the haemorrhage has been found. 


1 A left-sided varicocele is more likely, as the left spermatic vein joins the left renal vein. 
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Investigation must proceed until each 
kidney has been proved to be normal or 
culpable. 

Pyelography. — The early diagnosis 
rests almost entirely on pyelography. 

Excretory pyelography may be in- 
conclusive in early cases, because of lack 
of precise definition, and in late cases be- 
cause there is poor or absent concentration 
of the medium, but at all times it is of 
great value in determining the function 
of the contralateral kidney. The presence 
of a projection in the cortical outline is 
important. 

Retrograde pyelography is often re- 
quired because of the better delineation 
it affords. The principal pyelographic 
changes are: 

(a) Filling defects due to invasion of one or more of the minor or major 
calyces. Very characteristic is failure of the medium to enter one major 
calyx. 

(b) Elongation and compression of one or more calyces and sometimes of 
the renal pelvis causing the * spider-leg * deformity (fig. 1456). In congenital 
cystic kidneys the ‘ spider legs ’ are broader, more clearly cut, and involve 
most if not all of the calyces; also, the condition is bilateral. 

(c) Displacement of the renal pelvis and the distorted calyces downwards 
in growths occupying the upper pole. Growths of the lower pole often 
displace the ureter inwards. 

(d) In advanced cases (which may give no shadow on excretory pyelo- 
graphy) the interior of the calyces and renal pelvis are so encroached upon 
that they are represented by a few, irregular, widely separated shadows. 

A radiograph of the thorax should always be taken before deciding the best 
course of treatment. It is not rare for a hitherto unsuspected metastasis or 
metastases in a lung to be revealed in this way. 

Differential Diagnosis. — (a) Haemorrhage into a hydronephrosis, (b) con- 
genital cystic kidney with haematuria, or (c) a solitary cyst of the kidney can 
closely simulate a renal neoplasm, or (d) aneurysm of a renal artery. 

Treatment. — In cases without metastases the treatment is nephrectomy 
with removal of the perinephric fat. 

The incision is a matter of personal preference, the objective being to gain wide 
exposure of the enlarged kidney and especially of its pedicle. The abdominal 
approach (p. 1119) is best for accomplishing the following manoeuvre. 

Preliminary Division of the Renal Pedicle. — It is advisable to deal with the 
renal pedicle before manipulating the kidney, otherwise blood-borne metastases may 
occur as a direct result of the operation. Before undertaking ligation and division 
of the renal pedicle the renal vein should be palpated delicately between the finger 
and thumb for a tumour-thrombus which, if present, calls for opening the vein and 



Fig. 1456. — Pyelogram in a case of 
hypernephroma of the left kidney. The 
•nly symptom was one attack of painless 
haematuria. 
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extracting the thrombus. Similarly, should thrombus be seen within the severed 
renal vein, while the assistant compresses the inferior vena cava, the ligature should 
be cut in the hope that the remains of the tumour will be swept out in the haemorrhage 
that ensues, or that it can be extracted before reclosing the vein (Donovan’s man- 
oeuvre, p. 71). 

In other respects the details of the operation are those described on p. 1119. 

When an extremely large tumour is encountered the incision can easily be extended 
upwards into the thorax. 

Radiotherapy: 

Pre-operative irradiation sometimes renders a large tumour smaller but, because 
of the uncertainty and the delay in operation entailed, pre-operative irradiation is 
not often advised. 

Post-operative irradiation has been proved statistically to be of value. 

In inoperable cases radiotherapy often results in dramatic regression of a metastasis, 
but too often the improvement is only temporary, and there follow other metastases 
that are less radio-sensitive. 

Cytotoxic chemotherapy (e.g. methotrexate vinblastine) may have a place during 
surgery to kill circulating cells, and, in conjunction with super- voltage therapy, in 
treating metastases. 

Prognosis. — Even some of the largest neoplasms have been followed by 
a permanent cure. In operable cases 44 per cent, of the patients are alive 
and well after three years, and 30 per cent, after five years. If there is 
macroscopic involvement of the renal vein or its branches, the prognosis is 
poor. 

Grawitz Tumour with a Solitary Metastasis. — A number of patients with 
a solitary metastasis in a long bone have been treated with varying success by wide 
local excision and bone graft, or by amputation in addition to nephrectomy. In not 
a few the neoplasm of die bone has received prior treatment in the belief that it 
was a primary bone tumour, the true nature of the growth being revealed by the 
pathological examination. On several occasions a solitary metastasis in the lung has 
been removed by lobectomy, and in a few instances a metastasis has been excised 
from other situations. 

2. Papilloma of the renal pelvis is similar in structure to papilloma of 
the bladder. It tends to invade the kidney proper, and to take on malignant 
characteristics. It also spreads down the ureter and may invade the bladder. 

Clinical Features. — Haematuria is often con- 
tinued for months at a time. A renal swelling is 
absent, except in rare cases where the pelvi- 
ureteric junction becomes occluded and a haemo- 
nephrosis results, in which event there is lumbar 
pain. Clot colic may occur. 

Pyelography reveals a characteristic filling 
defect of the renal pelvis (fig. 1457). 

Treatment. — Nephrectomy with extended 
ureterectomy is the correct treatment. The in- 
tramural portion of the ureter along with the 
ureteric orifice must be excised in continuity by 
sleeve resection of the bladder wall. 

3. Squamous-celled carcinoma of the renal 
pelvis is the least common variety of malignant disease 



Fig. 1457. — Pyelograph 
showing a papilloma of the 
right renal pelvis. ( Professor 
Carl Krebs , Aarhus , Denmark .) 
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of the kidney. In some instances it appears to be preceded by leukoplakia, and in 
most cases a stone or stones are present. 

Unless the stone gives rise to symptoms, this is the most elusive of all renal neo- 
plasms, for it causes indefinite abdominal pain which finally becomes localised in 
the region of the involved kidney. Hsematuria is slight, or to be found only on 
microscopical examination of the urine. Excretory pyelography shows a kidney 
excreting little or no medium. Retrograde pyelography sometimes reveals a deformed 
renal pelvis. Owing to diagnostic difficulties, by the time nephrectomy is performed 
there are often widespread metastases that are radio-resistant. This neoplasm has 
the worst prognosis of any renal neoplasm. 

Primary neoplasms of the ureter are rare, and similar to those of the renal 
pelvis. The symptoms are identical with those of a neoplasm of the renal pelvis, 
although hydronephrosis, haemonephrosis, and pyonephrosis are more 
frequent accompaniments. Occasionally a portion of a papillomatous 
growth can be seen protruding from a ureteric orifice. Usually the 
diagnosis is made by pyelography. 

For a localised tumour the treatment is wide ^resection of that part of the 
ureter containing the tumour, followed by bridging the gap by means of an 

isolated segment of ileum, viz. * — 

In the case of papillomas of the ureter, and other diffuse neoplasms, nephro- 
ureterectomy, including that segment of the bl§dder containing the intra- 
mural portion of the ureter, is required. On the whole, the prognosis of 
tumours of the ureter is very poor, largely on account of late diagnosis. 



EXPOSURE AND REMOVAL OFTHE KIDNEY 

The kidney lies in a deep recess beneath the rigid bulwarks of the 
thoracic cage and, having regard to the possibility of a short renal pedicle, 

no single incision will meet all requirements. 

The Oblique Lumbar Incision (Morris). — The 
patient is placed in the lateral ‘kidney* position 
(fig. 1458), and is held in this position by a broad 
band of adhesive strapping, which is fixed to one side 
of the table and passed over the pelvis to the other 
side. The arm-rest also steadies the patient, and, in 
addition, relieves the chest of the weight of the arm, 
which would otherwise embarrass respiration. The 
incision commences i inch (1-25 cm.) below and 
A inch lateral to the angle made by the twelfth rib with the outer border of the 
sacrospinalis, and it passes downwards and outwards towards the anterior superior 
iliac spine (fig. 1459) and all muscular layers are incised until the extraperitoneal fat 
is reached. If the access obtained is inadequate, the 
twelfth rib can be dislocated upwards or resected. The 
renal pedicle is cleared of fat so as to display its vascular 
components. After isolating the ureter, it is divided 
between hsemostats as far from the kidney as is convenient ; 
its distal end is ligated. Commencing inferiorly, a portion 
of the vascular pedicle is caught in a long hsemostat, care 
being taken to avoid the renal pelvis. A short heemostat 
is placed in juxtaposition nearer to the kidney, and the 
tissue between the hsemostats is divided. The process is 
repeated until all the pedicle has been severed, thus freeing 
the kidney. At the most, three such sectionings are 
required. Each moiety of the renal pedicle is ligated by 

transfixion with an aneurism needle, which makes slipping , 

impossible. Only when it is certain that haemostasis is complete are the ends 01 tne 
ligatures cut, and the wound closed, with drainage. 

Transabdominal nephrectomy is frequently employed for the removal of renal 
tumours, as it gives an unrivalled approach to the renal vessels which must be tied 

■Sir Henry Morris , 1844-1926 . Surgeon, Middlesex Hospital , London. 



Fig. 1459. — Morris’s 
incision. 



Fig. 1458. — Position on the 
operating table for exposure of 
the kidney by Morris’s incision. 
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before the tumour is handled, in order to prevent cells being displaced into the circula- 
tion by the manipulations. A transverse or paramedian incision is used. 

Subcapsuiar Nephrectomy. — In order to prevent damage to densely adherent 
structures such as the duodenum, colon, and spleen, the kidney may be removed by 
incising the capsule along the convex border and dissecting it free to the hilum, 
where it is again incised to allow access to the renal pedicle. 

Partial Nephrectomy (Semb). — A wide lumbar exposure with resection of 
the twelfth rib is required. Bleeding is controlled by compression of the appropriate 
branches of the renal vessels. The stages of the excision are shown in fig. 1460. 





Fig. 1460.— (A) Incising the anterior wall of the kidney ; cuff of capsule turned back. 
(B) Isolating the trunk of the affected calyx. (C) Closing the renal parenchyma. (D) Ap- 
proximating sutures over the flap of capsule which has been returned to cover the stump. 

(After C. Semb.) 


Transplantation of the Kidney. — This operation is still in its infancy. At pre- 
sent it is likely to be permanently successful only if a patient with chronic progressive 
bilateral renal disease (e.g. chronic nephritis) is fortunate enough to have a healthy 
identical twin, a situation which has been taken advantage of on many occasions. 
Cadaver kidneys and kidneys from other donors (with a similar blood group to the 
patient) can be made to function for many months, providing rejection by the 
immunological reaction of the host is suppressed by such substances as Actinomycin 
D and 6-mercaptopurine. The blood-vessels of the donor kidney are anastomosed to 
the common iliac vessels and the ureter implanted into the bladder, so that the new 
kidney lies in the pelvis. 
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CHAPTER 46 

THE URINARY BLADDER 



Fig. 1461. — The 
shape of the bladder 
when empty. (After H. 

H. iierrtsh .) 


SURGICAL ANATOMY AND_ PHYSIOLOGY 

Surgical Anatomy. — Possessing an anterior* superior and posterior surface 
(fig. 1461) and being lined by transitional epithelium, the average bladder is capable 
of holding approximately between 400 and 500 ml. of urine without over-distension. 

The greater part of the thickness of the bladder wall is * 
made up of a muscular coat of unstriated museje, known as 
the detrusor muscle, the fibres of which are arranged in 
three more or less distinct strata. 

The internal layer is thin, and its fasciculi haw a reticular 1 
arrangement. 

The middle layer is thicker than the others, and consists 
of densely interlaced fasciculi running mainly in a circular 
direction. When hypertrophy of the musculature of the 
bladder occurs it is the fasciculi of this layer that stand out 
and give rise to the characteristic trabeculation of the bladder 
wall (fig. 1522). While this layer is virtually absent within 
the limits of the trigone, its fibres are so well marked 
below that structure as to warrant their being accorded the 
dignity of the term sphincter vesicse. The trigonal muscle is a separate entity 
derived from a prolongation of the longitudinal layer of each ureter. In the trigone 
the muscular strands from each side decussate} and eventually are inserted into the 
wall of the posterior urethra. 

The external layer is composed mainly of longitudinal fibres, home ol the fibres 
of this layer are prolonged in the pubo-prostatic ligaments (see below). 

Supports of the Bladder.— Several parts of the related pelvic fascia are described 
as true ligaments of the bladder. One of these is the rectovesical portion of the 
pelvic fascia, which supports the bladder posteriorly. At the base of the bladder this 

fascia is united closely to the muscular tunic, but it thins 
out rapidly as it is reflected upwards. The two lateral true 
ligaments of the bladder are indistinct, but the anterior, 
or pubo-prostatic ligaments, are well defined, and are of 
great surgical importance. Bach stretches from the front of 
the prostate and adjacent portion of the bladder to the lower 
part of the periosteum of the pubis. 

The urachus and obliterated hypogastric arteries, together 
with the folds of peritoneum overlying these structures, 
help to moor the bladder, and are called the false (“^dian 
and lateral umbilical) ligaments of the bladder. 
Condensation of fascia around the blood-vessels passing to 
the bladder (fig. 1462), is known as the superior and in- 
ferior vascular pedicles. 

Arteries.— The superior and inferior vesical arteries are 
derived from the anterior trunk of the internal iliac artery. 

* Branches from the obturator and inferior gluteal arteries, 

and in the female from the uterine and vaginal arteries, also help to nourish the b a er 
Veins form a plexus on the antero-inferior surface of the ^der.jn female 
the prostatic plexus (fig. 1520) is continuous with the ve P 5 
into the internal iliac vein. 



Fig. 1462. — Coronal 
section through the lower 
third of the bladder of a 
male, showing the in- 
ferior vascular pedicles. 


L Reticular (Lat. reticularis ) = resembling a net. 


s.p.s. — 71 
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Lymphatics accompany the veins, and drain into the lymph nodes along the 
internal iliac vessels. Some lymphatics from the fundus pass to lymph nodes situated 
at the promontory of the sacrum. 

Physiology. — Micturition is partly a reflex and partly a voluntary act. The nerves 
concerned in micturition are: 

The sympathetic fibres , which arise in segments twelfth dorsal to third lumbar. 
These fibres pass via the presacral nerve and the sacral sympathetic chains to the 
inferior hypogastric plexus, and thence to the bladder. 

The parasympathetic innervation, which is derived from the anterior primary 
divisions of the second, third and fourth sacral segments. These fibres pass through 

the pelvic splanchnic nerves to the inferior hypo- 
1 gastric plexus, from which they are distributed 

Qy j to the bladder. 

The somatic innervation also comes from the 
second, third and fourth sacral segments as the 
pudendal nerves which pass, not to the bladder 
itself, but to the sphincter urethra (striated 

ETCH IM PULSE w m . * V 

SSsYMiSraETM^lH^b^ muscle). 

rituscw coNmaSjMd While the sympathetic nerves convey afferent 
painful stimuli of over-distension from the bladder 

i ^ to the brain, it is unlikely that either set of auto- 

pudendal ns nomic nerves convey to the bladder any cortical 

Fig. 1463. — The nervous control impulses, such impulses being transmitted via 
of the bladder. The sympathetic the pudendal nerves to the sphincter urethra, 
innervation has been omitted for the relaxing the latter. At the same time stretching 
sake of simplification. of the muscle fibres by distension of the bladder 

initiates a reflex which is mediated through the 
parasympathetic nerves, and the detrusor muscle contracts. The neurogenic theory 
therefore ascribes the act of micturition to a stretch reflex which, if the time or place 
are not propitious, can be inhibited by cerebral control (fig. 1463). 


PUDENDAL Ns 


Fig. 1463. — The nervous control 
of the bladder. The sympathetic 
innervation has been omitted for the 
sake of simplification. 


ECTOPIA VESIC/E ( syn . EXSTROPHY OF THE BLADDER) 

/Etiology. — Incomplete development of the infra-umbilical part of the anterior 
abdominal wall, associated with incomplete development of the anterior wall of the 
bladder, is the embryological origin of the condition. 

Clinical Features. — Ectopia vesicae occurs 
once in 50,000 births, and may be complete or 
incomplete. In the more common complete 
variety, because of the pressure of the viscera 
behind it, the deep-red posterior bladder wall 
protrudes through the defect (fig. 1464). If 
the exposed mucous membrane, which bleeds 
readily, is drawn gently upwards, the paler, 
wet trigone is displayed, and effluxes of urine 
from the ureteric orifices can be seen. There J 
is a well-defined line of demarcation between 
the protruding mucous membrane and the 
adjacent skin, and, especially after reducing 
the extruded bladder wall beneath the muco- FlG - 1464*— Ectopia vesica in a 

cutaneous junction, the firm edge of the teric orifices. <o.n.Adhia,F.R.c.s„ 

hernial ring can be felt. Usually the urn- Bombay.) 
bilicus is absent. There may be umbilical and inguinal hernias. The rectal 
sphincter is often lax. The sex ratio is about four males to one female. 
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In the male , the completely epispadiac penis is broader and shorter than normal, and 
not infrequently bilateral inguinal hernia* are present ; the prostate and seminal vesicles 
are rudimentary or absent, whereas the testes are normal and descend more often than 
not. In the female , the clitoris is cleft and the labia minora are separated anteriorly, 
exposing the vaginal orifice. In both sexes there is separation of the pubic bones 
(fig. 1465), which are connected by a strong ligament, and, except for the fact that 
the patient has a waddling gait, this bony defect causes no disability; indeed, in 
those female sufferers who become pregnant, it 
facilitates delivery. The linea alba is as wide 
as the separation of the pubic bones. In the 
rare incomplete form the pubes are united 
and the external genitalia are more normal. 

The lot of a patient with ectopia vesicse is 
particularly unfortunate. A portable urinal 
seldom keeps him dry for long, and the odour 
of urine always accompanies him. Frequently 
the extroverted vesical mucous membrane 
becomes ulcerated and painful. It undergoes 
metaplastic changes, and sometimes becomes 
the seat of an adenocarcinoma. Attempts to 
prevent recurrent attacks of ascending pyelo- 
nephritis by chemotherapeutic and antibiotic 
agents are only partially successful ; 50 per cent, of those afflicted die of renal failure 
before the age of thirty. 



Fig. 1465.-— Showing the separation 
of the pubes in a case of ectopia vesicae. 
( The late Professor Grey Turner , London.) 


Treatment 

{a) Diversion of urine (p. 1156), into the colon, followed some months later by 
cystectomy. The operation is undertaken between four and six years of age. 

( b ) The best long term results would seem to follow diversion into an ileal conduit 
(p. 1159), with excision of the bladder , at the age mentioned. Renal function is likely 
to be better maintained than following uretero-colic anastomosis, and there are no 
problems of rectal control (see clinical features). 

(c) Iliac Osteotomy and closure of abdominal wall. — In recent years, attempts to 
reconstruct the bladder and sphincters by operation within the first year of life have 
shown that it is possible to obtain a sound mid-line abdominal scar by commencing the 
operation with osteotomy of both iliac bones just lateral to the sacro-iliac joints. The 
bladder can be closed, and the reconstructed urethra displaced behind the pubis, 
which now meets in the mid-line. However, the ultimate results in respect of con- 
tinence, freedom from urinary infection, and stone formation are disappointing, 
though in males the procedure may be a useful method of keeping the patient dry 
with an appliance. It is better, if this is the intention, to make no attempt to produce 
continence at the bladder neck. 

(d) Lowsley y s operation (p. 1159) may be of value if the anal sphincter is normal, but 
it does result in a lower bowel devoid of normal afferent sensation. 

Results. — Comparatively few who have undergone successful uretero-sigmoidal 
implantation for ectopia vesicse live for twenty years. The causes of the untimely 
demise are (1) stricture at the site of anastomosis and bilateral hydronephroses, 
(2) recurrent pyelonephritis and (3) hyperchlorsemic acidosis (p. 1 1 58). Many different 
methods of implanting the ureters have been devised (fig. 15 1 5); a ll a ^ m at reducing 
the risks of stenosis and reflux. 


RUPTURE OF THE BLADDER< 


Extraperitoneal 80 per cent. 
Intraperitoneal 20 per cent. 


The past fifty years have witnessed a complete reversal in the ratio of intra- 
peritoneal to extraperitoneal rupture of the bladder, brought about by (a) a 
reduction of intraperitoneal rupture due to greater national sobriety (an 
inebriated person is likely to become embroiled in a quarrel and receive a 
blow on the abdomen, or fall on some hard object, whilst his bladder is over- 
distended), and (b) by the increased frequency of traffic accidents with their 
toll of fractured pelves. 
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Intraperitoneal rupture of the bladder is seventy times more common in males than 
in females. This remarkable discrepancy can be accounted for partly by the more 
commodious pelvis of the female, and less inebriety. 

A rare type of accident causing rupture of the bladder, peculiar to the female, is 
pillion riding, or falling in a squatting position on to a projecting object, the anterior 
vaginal wall receiving the brunt of the violence. 

Extraperitoneal Rupture. — Ten per cent, of fractured pelves are com- 
plicated by a ruptured bladder. A lateral crushing injury resulting in severe 
disruption of the architecture of the true pelvis and tearing of the bladder 
from its ligamentous moorings, is the usual cause. A bladder containing 
even a small quantity of urine is not immune to such violence, but a full one 
is extremely vulnerable. 

After the initial shock has passed off, one of the first symptoms is an intense 
desire to micturate, but either no urine is passed or only a few drops of blood- 
stained urine with great effort. The spasms recur at intervals. Extravasa- 
tion occurs into the prevesical space, causing a tender swelling above the 
pubis (fig. 1466) ; later, the extravasated urine passes up the anterior abdom- 
inal wall between the fascia transversalis and the peritoneum, causing 



Fig. 1466. — Hxtra- 
peritoncal rupture 
of the bladder. 


necrosis of the intervening connective tissue. In the male, extraperitoneal 
rupture of the bladder can be distinguished from intrapelvic rupture of the 
urethra, for in the latter the prostate is impalpable or felt with difficulty 
(fig. 1558). 

About 35 per cent, of patients with a fractured pelvis, without rupture of 
the bladder or urethra, suffer from retention of urine, and 30 per cent, pass 
urine containing blood, due to bruising of the bladder wall or to tearing of its 
mucous membrane. 

Intraperitoneal Rupture. — There is sudden, agonising pain in the 
hypogastrium, often accompanied by severe shock and perhaps syncope. 
However, especially if the patient was ‘ drunk and distended in a few minutes 
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the shock subsides and the pain lessens, so that the patient may continue 
with his orgies, but the abdomen commences to distend. Us uall y the 
patient has no desire to micturate. On examination varying degrees of 
abdominal rigidity and, after a few hours, abdominal 
distension are present. In spite of the fact that the / 1 .- A 

patient has not passed urine since the accident, there 
is no dullness above the pubes corresponding to a /lllitE'llflfek 

distended bladder. Usually there is tenderness in 
the hypogastrium. If the amount of urine in the 
peritoneal cavity is considerable, shifting dullness can 
be elicited. Rectal examination often reveals a l lffiK S'' g , 

bulging in the rectovesical pouch. When the urine 
is sterile, symptoms and signs of peritonitis are Fig - 1467 — intraperi- 
delayed for hours. SS ^"STa. ° C ?E 

Confirming a Suspected Diagnosis. — Retro- ‘ ear . 18 . near iy always 
grade cystography is the only reliable ; method of ongltu lna • 
proving the integrity or otherwise of the bladder. It should be carried out 
at the same time that radiographs of the bony pelvis are taken. A catheter 
is passed with full aseptic precautions. This may recover a small amount 
of blood-stained urine, which supports the diagnosis. 
■■P|PP||B| 120 ml. Sodium Chloride Injection B.P. with 40 ml. 

BpS' 7m 35 per cent. Hypaque (diatrizoate) are injected with a 
: .jr ,, bladder syringe. Particularly characteristic of extra- 

peritoneal rupture is the ‘ tear-drop ’ bladder (fig. 1468) 
due to its elevation by extraperitoneal extravasation of 
blood and urine. 

Treatment. — When there are reasonable grounds for 
suspecting rupture of the bladder, operation should be 
‘tear G dro 6 *biaZier undertaken without delay. 

of C Extraperitoneal Intraperitoneal Rupture. — Lower laparotomy is per- 
rupturc. (.Dr. 3. n. formed. Urine is removed by suction, after which the 

Florida.)"’ Sarau " a ’ patient is placed in Trendelenburg’s position. The edges 

of the rent, which is usually situated in the posterior part 
of the dome of the bladder, are trimmed and sutured by two layers of inter- 
rupted catgut stitches, and the operation completed by stitching a large 
Malecot catheter into an extraperitoneal suprapubic incision in the bladder. 
The latter ensures intravesical tension being kept at a minimum during 
healing of the sutured tear. Unless obvious infection is present the perito- 
neum can be closed without drainage. The abdominal wall is repaired 
around the Malecot catheter, not omitting drainage of the prevesical space. 
Following the operation, antibiotic therapy is given until the urine is proved 
sterile after removal of the catheter in 8-10 days. 

Extraperitoneal Rupture. — Suprapubic cystostomy is performed, and the 
prevesical space is drained. It is unnecessary to attempt to suture the tear, 
which from its situation at the base of the bladder may prove difficult, and 
which in any case will heal readily. 

- in'rafwri.nealrvp'urea/sheUadder 

Achif[s~StlemeMa‘Ucot, 1852- t. He invented his catheter while Interne del Hipttaux de Parts. 


Fig. 1468. — The 
‘ tear-drop* bladder 
of extraperitoneal 
rupture. (Dr. J. E. 
Kickltghter , Sarasota , 
Florida .) 
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Prognosis. — When operation is performed within twelve hours the mortality is 
approximately n per cent. ; when operation is delayed to twenty-four hours the 
mortality rises to 55 per cent. As in the days of ancient Greece, when the condition 
was regarded as inevitably fatal, without operation the mortality is 100 per cent. 

WOUNDING OF THE BLADDER DURING OPERATION 

Operations in which the bladder is liable to be injured are (1) inguinal or femoral 
herniotomy (especially during the performance of the low operation for strangulated 
femoral hernia); (2) hysterectomy (particularly panhysterectomy by either the 

abdominal or vaginal route) and (3) excision of the rectum. 
In all these operations, to minimise this accident the 
bladder must be emptied after the patient has been 
anaesthetised. If the injury is recognised at the time of its 
infliction, the bladder must be repaired in two layers and 
urethral catheter drainage maintained for seven days. If 
it is not so recognised, the treatment is similar to that of 
rupture of the bladder. 

When accidental perforation of the bladder occurs 
during endoscopic resection of a bladder tumour, or the 
prostatic capsule is perforated during transurethral pros- 
tatectomy, for practical purposes the perforation is always 
extraperitoneal. When the accident is recognised at the 
time, drainage of the bladder with a large urethral catheter, 
and the administration of antibiotics, usually suffice. If 
the accident is not recognised at the time, suprapubic 
drainage of the prevesical space in the case of an anterior perforation (fig. 1469 (1)), 
or perineal drainage of the pararectal space for a posterior perforation fig. 1469 (2)), 
is urgent and imperative. 



Fig. 1469. — Perforation 
by a diathermy cutting 
loop (see text). 


RETENTION OF URINE 

Retention of the urine is either acute or chronic, the latter leading ulti- 
mately to retention-with-overflow. 

Acute retention is often acute-on-chronic retention, for, except in post- 
operative and traumatic cases, it seldom occurs unheralded. 

.Etiology. — The condition is comparatively rare in women and children, 
and the most frequent causes are : 

In the male In the female In the male child 


Prostatic enlargement. 
Urethral stricture. 
Post-operative retention. 


Retroverted gravid Meatal ulcer with 
uterus. scabbing. 

Disseminated sclerosis. 

Hysteria. 


Other causes . 

Following spinal anaesthesia. 
Blood-clot in the bladder. 

Rupture of the urethra (p. 1 1 86). 
Neurogenic (injury or disease of the 
spinal cord). 

Faecal impaction in the rectum. 


Acute urethritis or prostatitis. 
Urethral calculus (p. 1199). 

Ring around the penis (p. 1205). 
Phimosis. 

Certain drugs (p. 1 129). 

Muscular atony from advanced age. 


Clinical Features. — The patient has not passed urine for some hours, 
and is unable to do so. The swelling caused by a full bladder often can be 
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seen in a thin person ; it is somewhat tender to palpation, and dull to per- 
cussion above the symphysis pubis. Spasms of acute pain occur periodically 
as the muscle of the bladder contracts. An attempt is made to elicit the cause 
of the retention; this is most frequently due to vascular engorgement of an 
already enlarged prostate (p. 1163), but the floor of the urethra should be 
palpated for the induration characteristic of a stricture, and the reflexes in 
the lower limb and perianal sensation, tested. 

Treatment. — It is of paramount importance never to relieve, or attempt to 
relieve, acute retention and forthwith send the patient home. He must always 
be confined to bed immediately, and kept there for at least twenty-four hours 
after relief has been obtained. The blood urea must be estimated. Once 
the patient is in suitable surroundings, the effect of administering a dose of 
Omnopon to relieve anxiety, and a hot bath to diminish internal congestion, 
is tried. In many cases the patient is abfe to pass urine into the bath. If 
this fails, catheterisation is attempted. This should always be performed 
with full aseptic ritual (p. 1166). If the blciod-urea level is raised, the catheter 
will have to be left indwelling, and a pubic thave before catheterisation greatly 
facilitates ease and comfort in retaining the catheter in position with strap- 
ping. A small (12F) pre-sterilised plastic catheter (Jaques), is employed; if 
this is unsuccessful, a Tiemann’s hard rubber catheter (fig. 1470) should be 
tried. If the catheter is to be left indwelling, a Gibbon catheter (fig. 1477), 
or a small Foley catheter (fig. 1471) should be used. This often succeeds 
in passing the obstruction. Should this catheter not be available, or fail, and 



Fig. 1470. — Tiemann’s catheter. Fig. 1471. — Foley’s catheter. 


the case is one of a suspected enlarged prostate, a large bi-coude' gum-elastic 
catheter (fig. 1472) is tried. On the other hand, when the case is one of 
urethral stricture, a gum-elastic olivary catheter (fig. 1473) is selected. If 
the catheter passes the obstruction, the bladder can be emptied completely. 



Fig. 1472.— Bi-coudi catheter. Fig. 1473 —Olivary catheter. 

(The bevel indicates the direction of the bend at the 
opposite end of the catheter .) 

All catheters (and gum-elastic bougies) are calibrated in the French scale (F.),“ and 
as the narrowest part of the urethra is the external urinary meatus, unless there is 
reason to believe that the urethra is stricturcd, it is usual to choose a 
catheter with a diameter a little less than that of the orifice, viz. v • ,0F ‘w I6R 

012F.Al8F. 

If, after a reasonable attempt with catheters, the bladder has not 
been entered, one of four courses may be adopted , according to circumstances . 


1 coud 6 (adjective) —bent; coude (noun) = elbow. 

* The French scale is also known as Charri&re’s scale, so 
(1803-1876), a Paris surgical-instrument maker. 


called after Joseph Charrifcre 
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1. Suprapubic Puncture. — Suprapubic puncture with a lumbar puncture needle 
or an ‘ intracath ' (p. 90) is a useful method of relieving acute retention when cathe- 
terisation has failed. If the bladder is allowed to refill after it has been punctured, 
leakage into the prevesical space may follow. 

2. Suprapubic Catheterisation (Riches' Technique).— A catheter is inserted into 
the bladder suprapubically through a 4-inch (125 cm.) incision made under local 
anaesthesia 1 inch (2 5 cm.) below the level at which the anterior surface of the blad- 
der curves upwards and backwards 
to form the dome. The fibres of the 
linea alba are divided in the length 
of the incision. After the special 
catheter has been mounted on its in- 
troducer (fig. 1474 (a), (£)) it is passed 
through the incision until its sharp 
point touches the surface of the 
bladder, and the instrument is passed 
into the bladder with a short, sharp 
thrust directed backwards and down- 
wards. The introducer is removed 
and the advancer (fig. 1474 (c)) is 

passed down the lumen of the catheter and its expander is opened. Thus the catheter 
is carried towards the trigone, and the advancer is removed. A stitch secures the 
catheter to the skin, and this is reinforced with a strip of adhesive plaster. 

3. Immediate Prostatectomy. — Possibly immediate prostatectomy in cases of 
benign enlargement of the prostate in relatively fit patients. 

4. Urethral instrumentation (p. 1194), in the case of a urethral stricture. 



Fig. 1474. — (a) Riches’ suprapubic catheter 
introducer; (6) the catheter stretched on the 
introducer ; (c) the advancer. 


CHRONIC RETENTION 

In such cases the distension of the bladder is painless. 
The blood urea must be estimated before any attempt is 
made to relieve the retention. If it is below 70 mg. per 
cent, treatment is as outlined for acute retention. Above 
this figure slow decompression is advisable (p. 1166). 

RETENTION WITH OVERFLOW 

In this condition the patient has no control of his urine, 
small amounts passing involuntarily from time to time, 
overflowing from a bladder which is distended to its 
maximum capacity. It may follow a neglected acute 
retention, or chronic retention. 

Retention with overflow is referred to also under the 
headings of 4 false incontinence ’ (p. 1131) and 4 prostatic 
enlargement' (p. 1164). 

The general principles which govern the treat- 
ment of this condition are similar to those of acute 
retention, but decompression of the bladder must 
be carried out very slowly (p. 1166). 

THE INDWELLING CATHETER AND THE CLOSED 
SYSTEM OF CATHETER DRAINAGE 

The incidence of ascending infection is nearly 
halved by connecting the catheter (urethral, supra- 
pubic or perineal) to sterile tubing conducted to a 
sterile collecting bottle (fig. 1475), and employing 
irrigations only if clot retention occurs. When a 
catheter has been in situ for five or more days, some 



Fig. 1475. — The essen- 
tials of continuous bladder 
drainage. The indwelling 
catheter has been intro- 
duced, using aseptic and 
antiseptic precautions (p. 
1166). The sterile con- 
necting tubing leads to the 
collecting bottle. This 
bottle should contain a 
suitable disinfectant, e.g. 
formaldehyde to keep the 
contents sterile. Alterna- 
tively, a closed sterile 
plastic container fitted 
with a non-return valve 
may be used. 


Sir Brie Riches, Contemporary. Emeritus Surgeon and Urologist, The Middlesex Hospital , London . 
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degree of urethritis is likely to supervene, though this has been much reduced 
by the use of catheters made from various non-irritant plastic substitutes for 
rubber. To change the catheter in the presence of 
urethritis entails a grave risk of infection from the 
anterior to the posterior urethra, and thence to other 
parts of the urogenital system (fig. 1476). 

SPECIAL FORMS OF RETENTION OF URINE 

Post-operative Retention of Urine.— Retention 
of urine can be encountered after any operation. It is 
common after operations on the anal canal and perineal 
region, and is due to reflex spasm of the urinary 
sphincters. After operations on the pelvic viscera, 
retention of urine is so common that it is usual to fore- F]o j _ Co 
stall it by inserting a catheter before or at file conclusion plications 47 liable to 
of the operation. i follow changing a 

When the patient is an elderly male, prostatic the presence of ure- 
obstruction, hitherto latent, should be suspected, iAf,er c ■ G ■ 

_ , . . 1 •, 1 • ... Scorer.) 

Many patients cannot urinate while lying or sitting m 
bed. Another extremely common cause is sedation: when a sufficient 
quantity of an analgesic drug to relieve pain is administered, frequently the 
desire to micturate is suppressed until the sympathetic nerve fibres are 
stimulated from overdistension of the organ. 

Treatment. — If the male patient, while supported, is permitted to sit on 
the edge of his bed, he is often able to empty his bladder. The sound of 
running water is often helpful. Parasympathetic stimulating drugs, e.g. 
Carbachol, may be prescribed, but they should be avoided after operations on 
the gastrointestinal tract. If after a reasonable trial the patient cannot pass 
urine, he or she must be catheterised. 

Acute Retention due to Drugs other than Sedatives. — A number of the newer 
drugs are prone to induce or precipitate retention of urine. Propantheline bromide, 
used to decrease secretion and motility in peptic ulcer, antihistamine drugs, antihy- 
pertensive drugs, anticholinergic drugs and I.N.A.H. compounds (chemotherapeutic 
agents for tuberculosis) have all been reponsible for producing acute retention of urine. 
Indeed, ‘ drug retention ’ has become a clinical entity. 

Retention of Urine due to Lesion of the Spinal Cord. — The bladder, 
the nervous control of which is disrupted because of a complete or incomplete 
lesion of the spinal cord, passes through various stages of dysfunction 
(p. 408). 

The Atonic Neurogenic Bladder. — Immediately following the injury 
the detrusor muscle becomes paralysed, the sphincter vesicae contracted 
tightly and the sphincter urethrae relaxed. The only factor permitting any 
evacuation of the bladder is the elasticity of its walls. In lesions situated 
above S.2 (fig. 1463) to below D.4-6, because the sympathetic innervation 
of the bladder is intact, the patient can appreciate when the bladder becomes 
filled to capacity. If allowed to do so, the bladder becomes greatly distended 
and paralytic overflow incontinence ensues. This phase (due to spinal shock) 
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lasts for days, weeks or even months. As recovery from spinal shock takes 
place, depending on the level of the lesion, automaticity or autonomy of 
bladder function occurs, but before it does so it passes through two inter- 
mediate phases. 

{a) Phase of Ineffectual Emptying Contractions . — Contractions of the 
detrusor muscle occur, but because the sphincter vesicae remains in spasm, 
small quantities only of urine are voided frequently. This phase is of a few 
hours’ duration. 

(b) Phase of Hypertonicity . — The detrusor passes into spasm. The 
sphincter vesicse relaxes physiologically and the sphincter urethrae reflexly. 

The Automatic (. syn . Reflex) Bladder. — When the lesion is situated 
above the centre of micturition the bladder empties reflexly every one to four 
hours, the amount of residual urine varying from case to case. When the 
filling reaches a certain point the detrusor muscle contracts reflexly — a 
condition similar to that seen in early infancy. 

The Autonomous Bladder results when a lesion is situated at 
a level that will destroy the centre for micturition (fig. 1463), or a lesion in the 
cauda equina. Emptying of the bladder is dependent upon the precarious 
and inefficient control by the nerve plexus situated between the muscular 
strata of the bladder wall. Continual dribbling is the outcome, but the 
bladder can be emptied by manual compression. Residual urine, however, 

is never absent and dilatation of the ureters 
and, eventually, of the renal pelves and calyces 
results. 

Treatment. — The most practical solution of 
the problem of how best to relieve retention of 
urine during the vigil of the period of atonicity, is 
to pass, with the strictest aseptic precautions, a 
catheter of Portex tubing 15 mm. in diameter 
which is so designed that it can be retained by its 
wings in both the male (fig. 1477) and in the 
female (Gibbon). It is advisable to introduce the 
tubing at the earliest possible time, as there is evi- 
dence that over-distension prejudices the eventual 
development of detrusor contractions (Ross). Especially important is early 
drainage in the female, for otherwise wet beds favour the development of 
bedsores. Should the tubing become blocked with mucus, it can usually be 
freed by suction applied with a needle and syringe to its distal end. A high 
fluid intake (6 pints (3 litres) in the twenty-four hours) must be insisted upon. 
Usually chemotherapeutic and antibiotic agents are held in reserve in case 
infection supervenes. 

The state of automaticity is heralded by return of bulbo-cavernosus 
reflexes (erections) and anal reflexes, and should the catheter tubing become 
blocked, urine will be passed alongside the catheter. 

With the return of detrusor activity bladder training is commenced. At 
first the catheter is clipped off and released at regular, but lengthening, in- 

Nortnan Otway Knight Gibbon , Contemporary. Consulting General Surgeon, Walton Hospital, Liverpool. 

James Cosbie Ross , Contemporary . Senior Surgeon , Royal Southern Hospital , Liverpool. 



Fig. 1477. — Portex Gibbon 
catheter in place. 


THE URINARY BLADDER 1I3I 

tervals. Later the catheter is removed, and reflexes are initiated by the 
patient lifting himself in his chair or bed, again at regular intervals by the 
clock. Drinks are given during the day, but none after seven p.m. (19.00 hrs.). 

Enhancing or Initiating Automaticity in Refractory Cases.— Cysto-urethro- 
graphy is invaluable m determining (1) spasm of the sphincter vesica:, (2) contracture 
of the prostatic urethra, (3) prostatic shelf obstruction and (4) spasm of the sphincter 
urethrae. 

Transurethral resection of narrow strips of the vesical neck and prostatic urethra 
between five and seven o’clock is often very successful in types of obstruction 1 , 2 
and 3. Pudendal neurectomy sometimes abolishes spasm of the sphincter urethra: 
For this operation the patient is placed in the jack-knife position (p. 984) and the 
pudendal nerves are exposed as they leave Alcock’s canal and resected. In the few 
cases that do not respond to pudendal neurectomy, endoscopic resection of a portion 
of the sphincter urethrae is likely to succeed. 

The State of Autonomy. — Manual expression of urine by the patient, 
if he has the use of his arms, plus contracture of the abdominal muscles, if 
they are not paralysed, is the only (but often tolerably successful) method 
of avoiding life-long urethral or suprapubic catheter drainage. 


Persistent Retention of Urine following Excision of the Rectum. — In io 

per cent, of cases retention of urine persists for three months or more. Probably, 
owing to the absence of cystomctric substantiation of damage to the parasympathetic 
nerve supply to the bladder, the retention is due to mechanical factors, notably sagging 
of the bladder into the space formerly occupied by the rectum. In most cases the 
retention can be cured by transurethral resection of the prostate. Usually the prostate 
is not enlarged, and consequently the resection can be carried out easily and quickly. 
Therefore, if after two weeks the patient is unable to empty his bladder and his general 
condition is satisfactory, transurethral prostatic resection should not be postponed. 
Thus the patient is spared what would probably be a long period of invalidism and the 
risk of urinary infection. 


INCONTINENCE OF URINE' 


< 


FALSE INCONTINENCE - RETENTION WITH 

OVERFLOW 


TRUE INCONTINENCE^ 


PARTIAL 

COMPLETE 


False incontinence has been dealt with already (p. 1128). 

Partial Incontinence. — The patient is unable to exercise full control, 
and loses urine without warning. There are two main varieties : 

1. Stress incontinence is not uncommon in women. The pubococcy- 
geal muscle plays an important part in maintaining control of urination in 
women. Weakness of that muscle due to overstretching or partial tearing 
of it during labour is the principal cause of stress incontinence, but weakness 
of the muscles of the pelvic floor in general, and of this muscle in particular, 
sometimes occurs in nulliparae. Expulsive acts, such as coughing or sneezing, 
may be sufficient to cause a leakage of urine. 

Treatment. — In the absence of an obvious cause requiring operative 
treatment on its own merits, e.g. fibromyomas, prolapse of the uterus, non- 
operative treatment can be recommended, and if carried out conscientiously 
for a sufficient length of time, the results are often extremely good. The 
treatment consists of voluntary exercises (drawing- in of the perineum) to 
tighten the rectal and vaginal sphincters carried out a dozen times three times 
a day, regardless of where the patient is, or what she is doing. Faradism to 
the pelvic musculature is also beneficial. 

Benjamin Alcock published the details of his canal in 1836. He was dismissed from his post as Professor of Anatomy 
at Cork in 1856 ( for breach of Anatomy Acts), and disappeared m Amertca . 
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Operative Treatment. — In patients with considerable bulging of the anterior 
vaginal wall (cystocele), anterior colporrhaphy frequently improves continence. In the 
absence of a cystocele an operation to rectify sagging of the bladder neck can be under- 
taken in cases in which there is little or no improvement after a course of exercises. 

Everard Williams’ operation for stress incontinence is simple, and gives as 
good results as more complicated procedures. A Foley’s catheter having been intro- 
duced into the bladder, the bladder neck and adjoining portion of the urethra are 
exposed via the retropubic route. The lower part of the bladder and the intrapelvic 
portion of the urethra are mobilised, but there is no necessity to separate the urethra 
from the vagina. Three chromic catgut sutures are introduced on either side, each 
traversing the wall of the urethra or that of the bladder neck, being careful not to 
penetrate the mucous membrane. The sutures are then passed through the fascia 
covering the deep surface of the pubic bones near the symphysis. When the sutures 
are tied they suspend the bladder neck and the proximal part of the urethra. 

2. Enuresis in Children. — Nocturnal enuresis is usually a continuance of 
infantile bed-wetting. Occasionally it commences months or years after 
voluntary micturition has been established. In 4 per cent, of cases involun- 
tary micturition is only diurnal ; in 12 per cent, of cases it is both nocturnal 
and diurnal. In all patients who have reached the age of four or over, a 
cause for the involuntary micturition should be sought : 

1. The urine should be examined for pus and organisms. 

2. Phimosis or atresia meati should be corrected; likewise vulvitis or vaginitis. 

3. Radiography and excretory pyelography may reveal a hydronephrosis, an 
ectopic ureteric orifice or a urinary calculus. Voiding cysto-urethrography is 
invaluable for detecting urethral valves (p. 1184). 

4. Urethroscopy sometimes shows inflammation of the verumontanum, in which 
event periodic dilatation with a urethral bougie is sometimes beneficial. 

5. Thread worms should be eliminated. 

6. Spina bifida and epilepsy can cause enuresis (p. 41 1). 

In the great majority (over 90 per cent.) no cause for the enuresis is dis- 
covered, in which event the condition is described as primary enuresis. 

Treatment. — Many forms of treatment have been advocated, and the 
literature on this subject has become voluminous. The results of treatment 
are difficult to assess, as the majority of sufferers gain control at or before 
puberty. One routine is recommended here: — The importance of not re- 
lieving the bladder immediately during the day-time is explained to the child 
as soon as he or she is old enough to understand that an effort must be made 
to increase the time between the urge to micturate and voiding. The 
objective is to increase the bladder capacity by such training. Belladonna- 
containing medicines (e.g. Bellergal) and ephedrine in small doses are given 
at bed-time to prevent deep sleep; this can be continued for several weeks 
without harmful effect, by which time many patients have learned to arise 
when the bladder is full. In refractory cases the advice of a children’s 
psychologist should be sought. 

Complete Incontinence. — The urine dribbles away without fully dis- 
tending the bladder. This is the result of either extensive damage to the 
sphincter urethrae, or a central nervous lesion affecting its nerve supply (the 
pudendal nerves). Rupture of the urethra, difficult labour, perineal pros- 
tatectomy, and also, but less frequently, retropubic prostatectomy and endo- 
scopic resection, account for a certain number of cases. The remainder are 
due to organic spinal or cerebral disease, which include in early life some form 


Everard Williams , Contemporary . Formerly Obstetric Physician , Charing Cross Hospital , London . 
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of spina bifida, in middle life disseminated sclerosis or tabes dorsalis, and 
late in life a cerebrovascular accident. 3 


Appliances for the Relief of Incontinence.— In the female it is impossible to 
fit any apparatus that will keep the patient dry. An indwelling Foley catheter (fie 
1471) is the simplest solution. Diversion of urine (p. 1156) is the alternative. In 

the male the choice lies 
between a dribble-bag and 
an incontinence clamp 
(fig. 1478). Should these 
prove unacceptable, an 
attempt may be made to 
pleat the bulbo-cavernosus 
muscle with silk sutures 
(Millin), or to pass a 
sling of gracilia muscle 
around the bulb (fig. 

1479 ). 




1478. — Cunningham’s 
penile clamp. 


Ueo-uretero*tomy (p. 1159).— The collection of 
urine from an altificial bladder into an ileostomy bag 
(especially if a plastic operation has been performed on 
the ileostomy evening so as to render it spout-like 
and covered with skin) is so much more water-tight than a portable urinal worn over 
the genitalia, and the incidence of pyelonephritis is so much less, that the substitution 
of an artificial for a normal non-functioning bladder is a change for the better, not 
only for the patient but for those with whom he or she lives (the uriniferous odour is 
reduced, sometimes to vanishing point). The operation is particularly successful in 
cases of incontinence due to spina bifida (Wells). 


Fig. 1479. — Transplanta- 
tion of the gracilis muscle to 
make a new sphincter urethra:. 


VESICAL CALCULUS 

Definition. — A primary vesical calculus is one that develops in sterile 
urine ; it often, but not necessarily, originates in a kidney and passes down 
the ureter to the bladder, where it enlarges. 

A secondary vesical calculus occurs in the pre- 
sence of infection. 

A vesical calculus can occur also by the deposition 
of urinary salts upon a foreign body in the bladder. 

Incidence. — Until the twentieth century vesical cal- 
cuius was one of the most prevalent disorders among the 
working classes, and the incidence was especially high in 
childhood and adolescence. Owing to improved diet, 
especially an increased protein-carbohydrate ratio, primary 
vesical calculus is comparatively rarely encountered. The 
most remarkable fall in incidence is among children. 

Composition and Cystoscopic Appear- 
ance. — Most vesical calculi are composite, but have 
one component in excess, and assume the appearance of that variety (see 
also p. 1089). 

1. Oxalate calculus is a primary calculus that grows slowly. Usually it is 
of moderate size, and is solitary. Its surface is uneven (mulberry type fig. 
1482); sometimes it bristles with spines (fig. 1480). Although calcium 

1 ‘ Jack-stone * - the kernel of the fruit of the jack tree. These fruit stones are used for 
a game played by children in the U.S.A. 

Terence John Mittin , Contemporary. Honorary Consulting Surgeon , All Saints Hospital , London. 

Charles Alexander Wells , Contemporary . Professor Hmerttus of Surgery , Liverpool. 



Fig. 1480.— ‘Jack- 
stone * 1 calculus. This 
type of vesical calculus is 
typically found in a post- 
prostatic pouch. 
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oxalate is white, the stone is usually dark brown or black because of deposits 
of blood pigment upon it. 

2. Uric acid and urate calculi are round or oval, fairly smooth, and vary 
in colour from pale yellow to light brown : they may be single or multiple. 
These stones also are primary: they are not opaque to X-rays. 

3. Cystine calculus occurs only in the presence of cystinuria (p. 1090), and 
is radio-opaque due to its high sulphur content. 

4. Phosphatic calculus is composed of triple phosphates and occurs in urine 
infected with urea-splitting organisms. It tends to grow rapidly. In some 
instances it occurs on a nucleus of one of the foregoing types of calculus; 
much more rarely on a foreign body. In others the nucleus is composed of 
desquamated epithelium and bacteria. It is dirty white in colour, and of 
chalky consistency. 

A vesical calculus is usually free to move in the bladder. It gravitates to the lowest 
part of the organ, which, when the patient is erect or sitting, is the bladder outlet. In 
the recumbent position (as also at cystoscopy) the stone occupies a position behind the 
inter-ureteric ridge. Less commonly the stone is wholly or partially in a diverticulum 
or a post-prostatic pouch, and in either case the stone may be partially or completely 
hidden from view. 

Clinical Features. — Males are eight times more often affected than 
females. 

(a) Latent. — When a stone is situated in a post-prostatic pouch or a diver- 
ticulum of the bladder, it is usually discovered unexpectedly at cystoscopy 
or on X-ray examination. 

(b) Typical. — Frequency is the earliest symptom. Unlike other forms 
of frequent micturition, it is not much in evidence during the night. 
After micturition the patient does not feel satisfied that the bladder is 
empty. 

Pain is most in evidence in cases of spiculated oxalate calculus. It occurs 
at the end of micturition, and is usually referred to the tip of the penis or 
to the labia majora ; more rarely to the perineum or suprapubic region. 
Pain and discomfort are much in evidence during exertion, and are aggravated 
by jolting movements (e.g. riding in a vehicle). If the patient lies down, the 
symptoms tend to pass off because the stone falls away from the sensitive 
portion of the bladder, the trigone. Thus he usually sleeps peacefully 
through the night. In young boys, screaming and pulling at the penis with 
the hand at the end of micturition are indicative of vesical calculus. 

Heematuria is characterised by the passage of a few drops of bright red 
blood at the end of micturition, and is due to the stone abrading the vascular 
trigone — a fact that also accounts for the pain. 

Interruption of the urinary stream by the stone blocking the internal meatus, 
occurs occasionally, and may be remedied by a change of posture. 

Acute retention of urine from a vesical calculus is extremely uncommon in 
adults, but not so in children. 

(c) Masked. — The symptoms of a concomitant persistent cystitis may over- 
shadow those that might be occasioned by the stone. 
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Fig. 1481. — Radiograph 
showing a vesical calculus. 


Rectal or vaginal examination, when accompanied by abdominal 
palpation, occasionally enables a vesical calculus to be felt. Unless the 
stone is large, rectal examination is negative in the 
adult male, but in a female or child a calculus of 
moderate size may be palpable. 

Examination of the urine will reveal blood, 
and possibly pus or crystals typical of the calculus, 
e.g. envelope-like in the case of an oxalate stone, or 
hexagonal plates with cystine calculi. 

Radiography. — In at least 92 per cent, of cases 
vesical calculus can be demonstrated on an X-ray 
film (fig. 1481). If the stone is not opaque, a 
filling defect may be visualised. Radiographs of 
the whole of the urinary tract should be taken, 
after which excretory pyelography is carried out ; the former will reveal or 
disprove the presence of opaque renal or uteteric calculi, while the latter will 

help to determine the normality or otherwise of 
the kidneys. 

Cystoscopy is essential for evaluation of the 
case. Frequently, on introducing the sheath of 
the cystoscope, a significant ‘ click ’ will be felt 
when a free-lying stone comes in contact with the 
instrument. As described already, cystoscopy 
usually determines the composition of the cal- 
culus (fig. 1482). Stones non-opaque to X-rays, 
e.g. uric acid, can be seen. 

In all cases the whole of the bladder wall is 
inspected: in primary calculus aseptic cystitis 
is basal; in secondary calculus bacterial cystitis 
is universal. In appropriate cases the exit of the bladder is examined for 
prostatic enlargement or contracture of the bladder neck. 

Treatment: 

Litholapaxy. — In most cases crushing the stone with a lithotrite is highly 
satisfactory. However, the contraindications to the method are as follows: 

< Prostatic obstruction. 

A urethral stricture that cannot be dilated suffi- 
ciently. 

When the patient is below ten years of age. 

•Vesical diverticulum. 

Cystitis that fails to respond to treatment. 
Contracted bladder. 

Other conditions requiring operation, e.g. enlarged 
prostate, new growth. 

A very large stone. 

■A very small stone, which should pass naturally. 
Too hard to crush— an oxalate calculus. 

Too soft to crush— a cystine calculus. 

A stone encrusting a foreign body. 



Fig. 1482. — A ‘ mulberry ’ 
oxalate stone in the bladder as 
viewed by a cystoscope. 


Contra- 
indications to { 
Litholapaxy 


* Bladder 


’ Stone 
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Technique. — For several days before the operation a suitable drug is administered 
to reduce infection. While blind litholapaxy is preferred by those who have had 
much experience with the solid lithotrite, its only advantage is that, by reason of its 
solidity and greater strength, harder stones can be crushed than is the case with an 
instrument that contains a light and telescope incorporated in its shaft. Canny 

Ryall’s cystoscopic lithotrite enables the stone, and such 

fragments as are necessary, to be seized under vision. The 
instrument, with its obturator in place, is introduced into 
the bladder, and rotated so that its closed jaws point down- 
wards. The obturator is removed and the bladder is 
irrigated with boric lotion by means of two 6-ounce (200-ml.) 
syringes until the lotion is returned clear. The bladder is 
then filled with not more than 10 ounces (300 ml.) of the 
solution, and after inserting the telescope, the stone is seen. 
Fig. 1483. — A cysto- The screw on the handle of the instrument is turned, and the 

scopic lithotrite. jaws thereby opened. The distal blade is hooked over the 

centre of the stone (fig. 1483) and by rotating the screw 
handle the proximal movable blade is advanced so that the stone is grasped firmly. 
The ocular end of the lithotrite is depressed, thereby lifting the calculus away from 
the bladder wall. After withdrawing the telescope slightly, to prevent damage to 
the light bulb, the screw is turned slowly, breaking the stone. Large fragments are 
crushed into small ones by repeating the ~ 

manoeuvre. With the jaws closed, the litho- A 1 

trite is rotated so that TT T 3 ? - -- — 


the jaws point upwards. 


Fig. 1484. — An evacuating cannula. 


and after removing the telescope and allowing the lotion to 
escape, the instrument is withdrawn. 

Evacuation of the Fragments . — An evacuating cannula (fig. 
1484), the largest that the urethra will take, is passed, and 
6 ounces (200 ml.) of lotion are introduced into the bladder. 
The evacuator (fig. 1485), filled with lotion and with its tap 
closed, is fitted on to the cannula. The tap is opened and the 
bulb is elevated so as to depress the beak of the cannula to- 
wards the base of the bladder, after which the bulb is com- 
Fig. 1485. — Modified pressed slowly. The bulb is then permitted to expand, and 
Bigelow’s evacuator. the returning lotion carries with it sand and fragments of the 
stone which, being heavier than the lotion, drop into the glass 
receptacle. Compression of the bulb and aspiration is continued until no further 
fragments fall. The beak of the cannula is turned to the left and to the right, and 
suction is applied in these situations. To save time in emptying and refilling two 
evacuators can be used. If at any time the bulb fails to expand, this may be due 
to blocking of the eye by bladder mucosa, in which event release can be effected by 
further compression of the bulb and slight rotation of the instrument. Blockage 
of the cannula by fragments of the stone can sometimes be remedied in the same 
way, but more often they must be dislodged by detaching the evacuator and 
passing the obturator of the cannula. When no more fragments can be aspirated, 
the evacuator is detached and the bladder is irrigated until the lotion is returned clear. 
The cystoscopic lithotrite is reintroduced, and if no fragments remain, a Foley’s 
catheter is passed. After the patient has been returned to bed the catheter is con- 
nected to a sterile bottle. Usually the catheter can be removed in twenty-four 
hours. As soon as it is assured that the patient is passing urine without difficulty, he 
can return home. Suitable drugs should be given until the urine is sterile. 

Suprapubic Lithotomy. — The alternative to litholapaxy is removal of the stone 
through a suprapubic incision, after which the bladder is closed and drained by a 
urethral catheter. 

Lithotomy in Special Circumstances. — A stone associated with an enlarged 
prostate can be removed in the course of a suprapubic or retropubic prostatectomy. 
When the stone is associated with contracture of the bladder neck, it can be re- 
moved in the course of an open operation for that condition. 

Fr&re Jacques de Beaulieu, 1651-1714, was the most famous Journeyman Lithotomist ; he 
mainly practised the perineal operation using a bread-knife. 

Edward Canny Ryall, 1865-1934 . Senior Surgeon , All Saints * Hospital for Genito-XJr inary Diseases, London. 
Henry Jacob Bigelow , 1818-1890. Surgeon, Massachusetts General Hospital , U.S.A. 
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A very small stone sometimes can be removed by means of an evacuator after 
passing the largest-sized cannula commensurate with the calibre of the urethra. 
For stones too large to pass through the cannula but small enough to pass through 
the urethra* removal by seizing the stone in the jaws of a cystoscopic rongeur (fig, 
i486) is ideal. 

FOREIGN BODIES IN THE BLADDER 


A piece of catheter or bougie may become broken and remain in the bladder. 
The variety of foreign bodies which have been removed from the bladder is astonish- 
ing, e.g. manicure sticks, hair-clasps (fig. 1487), hairpins 
and candle-grease. The presence of such objects in the 
bladder is usually accounted for by urethral masturbation, 
or attempts to produce a miscarriage. Occasionally a 
foreign body enters through the wall of the bladder, e.g. 

a piece of rubber tubing after 
cystostomy; unabtorbable 
sutures used in an eftravesical 
pelvic operation. The diagnosis 
rests on cystoscopy, s^nd in the 
case of radio-opaqtfc foreign 
bodies on radiography. 

Complications of a For- 
eign Body in the Bladder: 

1. Cystitis, which is the most common complication. 

2. Perforation of the bladder wall. 

3. Vesical calculus. 

Treatment. — A small foreign body can be removed per 
urethram by means of an operating cystoscope or Young’s cystoscopic rongeur. 
When the foreign body is heavily encrusted, penetrating the bladder wall, or accom- 
panied by severe cystitis, the suprapubic route should be chosen. Paraffin wax can 
be dissolved by the introduction of equal parts of xylol and water into the bladder 
for half an hour. 




Fig. i486. — Young’s 
cystoscopic rongeur. 


Fig. 1487. — A hair-clasp 
in the bladder. 


DIVERTICULUM OF THE BLADDER 

Definition .— It is most important to distinguish a saccule from a diverticu- 
lum of the bladder. The normal intravesical pressure at the commence- 
ment of micturition is about 35 cm. of water. Pressures as great as 100 cm. 
are reached by a hypertrophied (trabeculated) bladder (fig. 1522) endeavour- 
ing to force urine past an obstruction. This pressure causes the mucous n- 
ing between the inner layer of hypertrophied muscle bundles to protrude, so 
forming multiple saccules. If one or more, but usually one, saccule is torced 
through the whole thickness of the musculature of the bladder wall it becomes 

a diverticulum. 


iEtiology . . 

(a) Congenital diverticulum is rare and unimportant. It is situated in the 
middle linf anterosuperiorly, and represents the unobhterated vesical end of the 
urachus. It empties with the bladder, and is symptomless. 

(b) Pulsion Diverticulum.— The causative obstructive lesion, in order of 
frequency, is contracture of the bladder neck, benign en rgemen o 
prostate, fibrous prostate, urethral stricture and congenita va ves 0 

posterior urethra. j u ... 

Pathology. — Usually the mouth of the diverticulum is situated above 
and to the outer side of one ureteric orifice. Exceptionally, it is n 

„ _ . ( r. Johns Hopkins School of Medicine, Baltimore, 

Hugh Hampton Young , 1870-1945. Emeritus Professor of Urology, Johns P 
U. S.A. 

S.P.S . — 72 
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the middle line behind the interureteric ridge. The size varies from 2-5 
cm., but may be larger. It is lined by bladder mucosa and the wall is com- 
posed of fibrous tissue only (compare traction diverticulum p. 1140). A 
diverticulum enlarges in a downward direction and sometimes may obstruct 
a ureter. 

Complications 

1. Recurrent Cystitis. — As the pouch cannot empty itself there remains a stag- 
nant pool of urine within it. Once infected, the infection persists and continues to 
reinfect the bladder. In long-standing cases peridiverticulitis causes dense adhesions 
between the diverticulum and surrounding structures. 

2. Vesical calculus due to stagnation and infection is present in 20 per cent, of 
cases, most often in the bladder, sometimes in the diverticulum as well, less often in 
the diverticulum only. On rare occasions a dumb-bell calculus fills the diverticulum 
and projects into the bladder. 

3. Hydronephrosis and hydroureter, consequent upon 
compression of the lower end of the corresponding ureter, are 
liable to be followed by pyelonephritis and pyonephrosis. 

4. Neoplasm arising in a diverticulum > 

is an uncommon complication. Unless the diagnosis is made at 
a very early stage, the prognosis is poor, because extravesical 
invasion through the thin wall of the sac occurs so readily. 

Clinical Features. — An uninfected diverticulum of the bladder may 
cause no symptoms whatsoever. The patient is nearly always a male (95 per 
cent, of cases), usually over fifty years of age. 

There are no pathognomonic symptoms of a vesical diverticulum ; 
they are those of lower urinary tract obstruction, recurrent cystitis, and 
pyelonephritis. Haematuria (due to cystitis, vesical calculus, or, rarely, a 
neoplasm) is a leading symptom in one-third of cases. In a few cases 
micturition occurs twice in rapid succession (the second act may follow a 
change of posture), and when the first specimen is clear and the second 
cloudy, diverticulum of the bladder should be strongly suspected. In 

cases of chronic retention of urine, two swellings 
may be recognised rising out of the pelvis, 
one being the bladder and the other the 
diverticulum. 

Cystoscopy is the usual means of discovering 
the diverticulum. Most often its orifice is seen 
as a clear-cut hole about the diameter of a lead 
pencil, the depths of which are black and un- 
illuminated (fig. 1488). With inadequate disten- 
sion of the bladder, sometimes the mouth of the 
diverticulum is seen closed, when the mucous 
membrane around the potential orifice is thrown 
into radiating pleats (fig. 1489); therefore, when 
searching for a diverticulum, it is important to have the bladder fully dis- 
tended. In heavily infected cases much irrigation is necessary before a clear 
view of the bladder wall can be obtained. The differential diagnosis of a 
diverticulum from sacculation of a trabeculated bladder is not difficult, for 
the orifice of the saccule is relatively large, and the shallow interior 



Fig. 1488. — Cystoscopic 
appearance of the orifice of 
a diverticulum and trabe- 
culation of the bladder. 
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can be seen. It is sometimes possible to pass an 
endoscope into a diverticulum and examine its 
interior. 

Excretory pyelography will not only ex- 
clude or reveal implication of the upper urinary 
tract, but in many instances the accompanying 
cystogram will give information regarding the 
size of the diverticulum. 

Retrograde cystography is employed only 
when the former fails to show the pouch dearly. 
The bladder is emptied of urine, and filled with 
a non-irritating radio-opaque medium. Radio- 
graphs taken before and after micturition show 



Fig. 1489. — Occasional 
appearance with inade- 
quate distension of the 
bladder. 



the dimension! and position of the diverticulum 
clearly (fig. 1490). 

Indications for Operation. — A vesical 
diverticulum gradually increases in size, and 
once infected the infection cannot be perm- 
anently eradicated. Therefore, unless the pouch 
is small and uninfected, it should be removed, 


Fig. 1490.— Diverticulum usually when the associated lower urinary tract 

gr f aJhy bladdCrShOWn bycyst °~ obstructive lesion is treated. 


Pre-operative Treatment. — When, as is usual, the urine is infected, suitable 
pre-operative antibiotic treatment is given. In the presence of gross sepsis and re- 
tention of urine, it is necessary to resort to an indwelling urethral catheter for forty- 
eight hours at a time, and give bladder washes. Only in exceptional cases, when the 
infection cannot be controlled by these means, is suprapubic cystostomy indicated, 
and then a second tube should be passed into the diverticulum and stitched to the 
orifice so that both cavities can be irrigated frequently. Suprapubic cystostomy 
renders subsequent diverticulectomy more difficult. 

Combined intravesical and extravesical diverticulectomy is the operation 
that is practised most frequently. Cystoscopy is performed, and a large ureteric 
catheter is passed up the ureter on the affected side, and left in place, 8 ounces (240 ml.) 
of lotion remaining in the bladder. With the patient in the Trendelenburg position, 
the anterior bladder wall is exposed through a suprapubic incision. The peritoneum 
is dissected upwards, and that side of the bladder bearing the diverticulum is cleared 
from surrounding structures with the fingers until some part of the pouch is brought 
into view. The bladder is then incised in the middle line near its dome, and emptied 
by suction. The interior of the diverticulum is packed with a strip of gauze, and 
with the fingers of one hand in the bladder and the recti muscles retracted widely, 
the diverticulum is freed from surrounding structures by gauze and sharp dissection. 
Usually the neck of the diverticulum can be separated from the ureter, and when the 
pouch is free it is severed from its attachment to the bladder with a diathermy knife. 
The resulting defect is closed in two layers. The cystostomy incision is sutured 
around a Mal&cot catheter, and the abdominal wall is closed, leaving a drainage 
tube in the extravesical space which housed the sac. 

An alternative method, if the sac is densely adherent, is to carry the incision in the 
bladder down to the rim of the diverticular orifice, then to detach the diverticulum, 
together with its fibrous rim. The incision in the bladder is closed and thediverti- 
eulum left in position with a corrugated drain into it for two to three days. The track 
fibroses rapidly after removal of the drain. 
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TRACTION DIVERTICULUM OF THE BLADDER (tyn. HERNIA OF THE BLADDER 

A portion of the bladder protruding through the inguinal or femoral hernial orifice 
occurs in 1*5 per cent, of such hemiae treated by operation (Sir Cecil Wakeley). The 
condition is relatively frequent in femoral and direct inguinal herniae. The dis- 
position of the diverticulum in the hernia varies, and in order of frequency is: 



Clinical Features. — In a few cases, in order to empty the bladder completely, the 
patient finds it necessary to exert pressure on the hernia. Suspicion of a bladder 
hernia can be confirmed by cystoscopy or cystography. 

Accidental Wounding of the Bladder during an Operation for Hernia. — 
When recognised at the time, the wound in the bladder should be closed by a double 
layer of catgut and an indwelling catheter is retained for a week or so. If the 
accident is not recognised at the time, unless early operation is undertaken to repair 
the rent and drain the prevesical space or peritoneal cavity, as the case may be, 
together with suprapubic cystostomy, the outlook is grave. 


BLADDER FISTULJE 

Vesico- vaginal fistula “ is the greatest misfortune that can happen to 
a woman, the more so because she is condemned to live with it, and cannot 
hope to die from it ” (DiefFenbach). 

Aetiology: 

1. Obstetrical Causes. — From time immemorial the usual cause has been 
protracted or neglected labour. 

2. Gynaecological Causes . — The operations chiefly concerned with this 
complication are total hysterectomy and anterior colporrhaphy. 

3. Radiotherapeutic Causes . — First and foremost is the radium treatment 
of carcinoma of the cervix uteri ; to a lesser extent irradiation of the pelvic 
viscera for other reasons is responsible. 

4. Direct Neoplastic Infiltration. — Exceptionally carcinoma of the cervix 
uteri ulcerates through the anterior fornix to implicate the bladder. 

When a wound of the bladder is recognised and repaired at once, leakage is uncom- 
mon, but escape of urine will quickly follow if such damage is passed unnoticed. 
However, most vesico-vaginal fistulas are the result of ischaemic necrosis of the bladder 
wall due to prolonged pressure of the foetal head in obstetric cases. In gynaecological 
cases the ischaemia is brought about by grasping the bladder wall in a haemostat, in- 
cluding the bladder wall in a suture, or perhaps even by local oedema or haematoma. 
Leakage due to necrosis of tissue seldom manifests itself before seven days after the 
operation. 

An intractable fistula following radium treatment of carcinoma of the cervix uteri 
may arise from avascular necrosis years after the apparent cure of the original lesion . 

Sir Cecil Wakeley , Contemporary. Consulting Surgeon , King's College Hospital , London . 

Johann Friedrich Dieffenbach t 1792-1847. Director oj the Surgical Division of the Chariti Krankenhaus % Berlin. 
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Clinical Features.— -There is leakage of urine from the vagina, and as a con 
sequence, excoriation of the vulva. Digital examination of thTvaX reveals* 
localised thickening on its antenor wall. On inserting a bivalved ISu£ ^uine 
will be seen escaping from an opening in the anterior vaginal wall Ub is3lv 
Possible to pass a bent probe from the vagina into the bladder. Cystoscopy is 
difficult, owing to the contraction of the bladder from cystitis and the escape of SrtaS 
from the fistula ; however, usually the tip of the probV that tos Sn passed c^ be 
seen emerging through an area of granulation tissue. 


Differential Diagnosis between a Uretero-vaginal and Vesico-vaginal Fistula —If a 
swab is placed in the vagina and a solution of methylene blue is injected through the 
urethra, the vaginal swab becomes coloured blue. In the case of a uretero-vaginal 
fistula the vagmal swab is not so coloured. Uretero-vaginal fistula is discussed on 
p. 1083. 


Treatment. Operation must be postponed until four to six months after the 
development of the fistula, so as to enable viable tissue in the neighbourhood to re- 
cover fully, and for scar tissue to consolidate. The fistula is exposed via the vagina; 
the edges are freshened and a longitudinal repair of tantalum wire used to traverse the 
bladder wall (not mucosa) and the whole thickness of the vagina. Parallel vaginal 
incisions may be used to relieve tension on the suture lines. The bladder is drained 
by No. 4 polythene tubing (Chassar Aloir) fofr fourteen days, unless the urethra is 
primarily affected, when a suprapubic cystotomy is performed. 


Vesico-intestinal Fistula 

Congenital (p. 979). 

Inflammatory . — Colonic diverticulitis is the most common inflammatory cause. 
Other inflammatory causes are Crohn’s disease, pelvic appendix abscess, tuberculous 
peritonitis and suppurative parametritis. 

Neoplastic . — Carcinoma of the pelvic colon ulcerating into the bladder or, more 
rarely, carcinoma of the bladder ulcerating into the colon or rectum. 


Clinical Features.— The condition is more common in men than in women, 
owing to the interposition of the uterus. In cases due to colonic diverticulitis some- 
times there are inaugural bladder symptoms due to the inflamed diverticulum imping- 
ing upon the bladder (p. 901). Once a vesico-intestinal fistula has penetrated the 
full thickness of the bladder wall, in addition to intractable cystitis, the patient passes 
gas per urethram (pneumaturia). Occasionally faecal matter is passed with the urine, 
and more rarely still urine is passed via the bowel. 


There is often an inflammatory or neoplastic mass to 
be felt in the recto-vesical or utero-vesical pouch. 

Cystoscopy. — That a vesico-intestinal fistula is 
present may be obvious (fig. 1492). Ii the fistula is 
small and its edges smooth, it is likely to be in- 
flammatory. Other methods of ■ destination which 
may help in determining accurately the situation of 
the fistula are retrograde cyscography and a barium 
enema. 

Treatment. — A defunctioning colostomy is made 
above the fistula as the first step. Inflammation is 
allowed to subside over two to three months. At 
laparotomy the communication is separated, the hole 



in the bladder being closed and patched with f ig . ^92. — Cystoscopic view 

omentum, and the segment of diseased bowel resected, of a vesico-intestinal fistula. 
A temporary suprapubic cystostomy completes the Bubbles of gas can be seen 
operation. The colostomy is closed two weeks later, issuing from the orifice of the 
Cases due to Carcinoma . — By the time a fistula be- fistula, 
tween the bowel and the bladder has developed, as a _ 

rule, the growth is inoperable or requires pelvic evisceration for its attempted e* saica- 
tion. As so often these patients are unfitted for this major procedure, it is best tc 
leave the patient with the defunctioning colostomy performed in the first mstan . 
Exceptions do occur, and occasionally it is warranted to undertake segmental resect 
of the colon and a partial or complete cystectomy. 


Janus Marion Sims , 1813-1883, while a country Practitioner at Montgomery , Alabama , was the first to succeed tn 

John Chassar Moir , Contemporary. Nuffield Professor of Obstetric and Gynacrto&, Oxfwd. 

Burrtll B. Crohn, Contemporary , Gastroenterologist . Mount Stnat Hospital , Nero York , U.b.A 
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CYSTITIS 

Both acute and chronic cystitis occur at all times of life, and in both sexes, 
but they are especially common in women. 

Predisposing Causes 

1. Incomplete emptying of the bladder, such as occurs in prostatic ob- 
struction, urethral stricture, stenosis of the external urinary meatus, diverti- 
culum of the bladder, pregnancy (and more particularly the puerperium), 
cystocele, also injuries and diseases of the spinal cord. 

2. The presence in the bladder of a calculus, foreign body, or neoplasm. 

3. Lowered general resistance from intercurrent disease and avitaminosis. 

Avenues of Infection 

1. Descending from the kidney along the lumen of the ureter. 

2. Ascending from the urethra is the usual cause. The shortness of the urethra is 
held responsible for the comparatively common occurrence of cystitis in females. 
The passage of urethral instruments is a source of cystitis in both sexes, more especially 
when residual urine is present in the bladder. This does not necessarily imply that the 
instrument was unsterile, but rather that instrumentation awakens a latent infection 
in the posterior urethra. 

3. Lymphogenous. — The rich lymphatic network at the base of the bladder which 
communicates with the prostate, the seminal vesicles or the cervix uteri, and the 
rectum, provides an avenue by which organisms can reach the bladder from these 
commonly infected structures. 

4. From Adjacent Structures. — Fistulous communications with the intestine, the 
vagina, and the Fallopian tube, or by suprapubic cystostomy. 

5. Hcematogenous. — Metastasis from a distant focus is exceptional. Interstitial 
cystitis is regarded as a probable example. 

When cystitis has been brought under control, every endeavour should be 
made to search for, and if present, treat a primary focus of infection or remove 
a predisposing cause. In many cases none can be found. 

Bacteriology. — Esch. coli is the commonest infecting organism. Less frequently 
Streptococcus fcecalis , Staphylococcus aureus. Staphylococcus albus, B. proteus or Ps. 
ceruginosa is responsible. B. proteus and Staphylococcus albus arc urea-splitting 
organisms that cause persistent alkalinity of the urine. Tuberculous cystitis is 
considered under ‘ Special Forms of Cystitis ’, p. 1143. 

The presence of pus cells without organisms calls for repeated examina- 
tions for the M. tuberculosis and the gonococcus (an exceedingly rare cause of 
cystitis). Having eliminated these possibilities, the condition may be one 
of abacterial cystitis (p. 1143). 

Clinical Features. — The severity of the symptoms varies greatly; 
those of acute cystitis are usually the more distressing, but some chronic 
cases vie with them in intensity. 

Frequency is the outstanding symptom, both during the day and at night. 
The desire to urinate occurs from every hour to every few minutes, and often 
it is so urgent that if the bladder cannot be emptied forthwith, incontinence 
results. In severe cases, because of infection and loss of sleep, the patient 
looks drawn and haggard. 

Pain varies from mild to agonising. When the inflamma tion is situated 
in the dome of the bladder, pain is referred to the suprapubic region, while 

Gabriel e Fallopio , 1523-1562. Professor of Anatomy , Surgery and Botany, Padua, Italy . 

Theodor Escherich , 1857-1911 . Professor of Paediatrics, Vienna. 
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when, as is often the case, the inflammation involves the trigone, pain is 
referred to the tip of the penis, the labia majora, and the perineum. 

Hamaturia. — The passage of a few drops of blood-stained urine or blood- 
stained debris at the end of micturition is a frequent accompaniment. Less 
often the whole specimen is blood-stained, but more so at the end. 

Pyuria is always present, except in some cases of trigonitis and interstitial 
cystitis (p. 1145). If urine is passed into two glasses, the second is the 
more cloudy. 

On examination there is tenderness over the bladder suprapubically, 
per rectum, or per vaginam. In the acute stage it is necessary to differentiate 
between cystitis secondary to pyelonephritis and primary cystitis. Absence 
of tenderness over the renal angles, and a normal or slightly elevated tempera- 
ture also point to a non-renal origin. The absence of a urethral discharge 
or a tender swelling of the prostate eliminates a primary focus in the 
urethra or the prostate. A mid-stream specimen of urine (in the male and in 
the female) should be sent for bacteriological examination with a request that 
the organisms responsible be tested regarding their sensitivity to antibiotics. 
The only other investigation permissible at this stage is excretory pyelography, 
and normal renal shadows substantiate a non-renal origin of the infection. 

Treatment should be commenced forthwith, and modified if necessary 
when the bacteriological report is to hand. The patient is urged to drink 
plentifully, and in severe infections it is a good practice to commence treat- 
ment with nitrofurantoin (100 mg. q.d.s. p.c). This drug has a broad 
spectrum of antibacterial activity and is particularly effective against Esch. 
coli and pathogenic cocci. Failure to respond, or early recurrence of infec- 
tion, indicates the necessity for further investigation to exclude predisposing 
factors. 

Cystoscopy to confirm the diagnosis may be performed in women during 
the acute phase. The appearances may vary from hyperamia, sometimes 
with mucosal haemorrhages, to severe sloughing and ulceration of the mucosa. 
In men, cystoscopy to exclude predisposing causes should be delayed until 
the infection has been controlled. 

SPECIAL FORMS OF CYSTITIS 

Acute Abacterial Cystitis (syn. Acute Hemorrhagic Cystitis). — The patient, 
a young man or woman, presents with symptoms of severe cystitis. Pus is present 
in the urine, but no organism can be cultured therefrom. The condition, which 
sometimes is associated with abacterial urethritis, commonly follows recent venereal 
exposure. While tuberculous cystitis always must be ruled out by cultural or 
biological tests, the fact that excretory pyelography shows normal excretion on both 
sides strongly favours acute abacterial cystitis. In 60 per cent, of cases, by special 
cultural methods the pleuro-pneumonia-like organism, which frequently accompanies 
acute abacterial urethritis, is found. . 

Although this is a self-limiting disease its course can be shortened by the antibiotic 
therapy recommended for abacterial urethritis (p. 1191)- When cystoscopy is 
performed after the acute symptoms have abated, abundant mucosal haemorrhages 
are seen, and presumably at its height the infection causes a haemorrhagic cystitis. 

Uretero-trigonitis is a common form of recurrent lower urinary tract 
infection in women. Cystoscopy shows increased vascularity of the trigone. 
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oedema of its mucous membrane (most marked towards the apex) and, in 
severe cases, there is a pseudo-membrane limited to the trigone. Inflam- 
matory polypi may be present at the bladder neck (fig. 1582). Later the 
urethra becomes narrowed. 

A primary focus of infection must be sought; the most common being (a) 
the cervix uteri (chronic cervicitis or a cervical erosion) or (b) the intestinal 
tract, notably chronic colonic diverticulitis. No examination is complete 
without examining the cervix with a speculum, and if the cervix is healthy 
a barium enema is necessary for evidence of diverticulitis. 

Treatment. — In addition to the usual measures, urethral polypi should 
be destroyed by light fulguration and the urethra dilated, if necessary. 
Cervicitis or a cervical erosion is treated by excising the glandular tissue of 
the cervix with a diathermy loop. Diverticulitis is discussed on p. 901. 

Tuberculous cystitis is always secondary to renal 
tuberculosis, and unless treated early is a particularly 
relentless form of chronic cystitis. 

Cystoscopy shows that early tuberculosis of the 
bladder commences around one ureteric orifice or in 
the neighbourhood of the trigone, the earliest 
evidence being pallor of the mucosa, due to sub- 
mucous (Edema. Subsequently tubercles may be 
seen, and in long-standing cases there is much 
fibrosis, and the capacity of the bladder is so much 
reduced that it has earned the name of * thimble ’ 
bladder. This feature can be well shown by cysto- 
graphy (fig. 1493). 

Treatment. — Tuberculous cystitis usually responds rapidly to anti- 
tuberculous drugs (p. 23), but occasionally, in cases with advanced renal 
changes, may not subside until the involved kidney and ureter have been 
removed. Local treatment of persistent tuberculous cystitis consists of in- 
stillations of a substance inimical to M. tuberculosis. Among the best is 
B53, a soap derived from a branched fatty acid, having a high inhibitory 
index for the M. tuberculosis. A correctly buffered 0-5 per cent, solution 
containing local anaesthetic is instilled and retained for one hour. A fort- 
night’s course can be repeated after an interval of a week. 

When the bladder is considerably contracted, but free from ulceration, 
remarkable relief from the distressing frequency can be achieved by ileo- 
cystoplasty (fig. 1494), which is an extremely efficacious method of increasing 
the capacity of a contracted bladder. When, in addition, tuberculous con- 
tracture threatens to implicate the remaining kidney by back pressure, as 
shown by dilatation of the ureter on excretory pyelography, the ureter is 
implanted into the newly constructed pouch of intestine (p. 1159) with every 
hope of conserving renal function as well as rendering the patient symptom- 
free. 


Fig. 1493. — Retrograde 
cystograpli showing ex- 
ceedingly contracted 
(‘ thimble *) bladder in a 
case of tuberculous 
cystitis. 


B53 (Hinconstarch) is produced in the laboratories of the Irish Medical Research Council. 
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Ileocy stoplas ty. After pre-operative sterilisation of the intestines (p. 921) a 6- 
inch (15-cm., segment of ileum with &n ample blood supply as demonstrated by 
transillumination is disconnected, leaving its mesentery J 

intact, and the continuity of the intestine is restored by 
anastomosis. After closing the ends of the donor seg- 
ment and opening it longitudinally it is anastomosed to 
the dome of the contracted bladder (fig. 1494). 

Interstitial Cystitis (syn. Hunner’s Ulcer; Elusive 
Ulcer). — For practical purposes Hunner’s ulcer can be 
said to be a condition peculiar to women. The 
symptoms commence in the early forties. It can cause 
more pain, mental anguish and associated neurosis 
than does carcinoma of the bladder; as a consequence, 
the incessant painful micturition it occasions sometimes 
leads to drug addiction and even suicide. 

iEtiology is still as obscure as it was when Guy Hunner 
first described the condition in 1914. Certainly it does 
not commence as ar ordinary pyogenic infection of the 
mucous membrane, but rather as an infection of the 
paravesical tissues secondary, it is suggested, t ip infection of the adnexae, or even to 
infection from z. more distant focus such as the nasopharynx. Some believe the 
condition is due to an attenuated M. tuberculosis which so far has defied isolation. 
In a number of instances the symptoms have commenced three or four months 
after a pelvic operation. 

Pathology. — As a result of the paracystitis, fibrosis of the vesical musculature 
ensues, leading to contracture of the bladder and areas of avascular atrophy of the 
mucous membrane. Finally, ulceration of the mucosa occurs in the least vascular 
portion of the bladder, namely the fundus. Often the capacity of the bladder is 
reduced to 1 to 2 ounces (30 to 60 ml.). The characteristic linear bleeding ulcer 
is a crack due to splitting of the mucous membrane when the bladder is distended under 
anaesthesia for cystoscopy. 

Microscopically, inflammation of all coats of the bladder is present with granu- 
lation tissue in the submucosa underlying the ulcer. The muscularis is hypertrophied 
and the peritoneum in proximity to the area of maximum disease is thickened. 

Clinical Features. — Bladder capacity becoming much reduced, increased fre- 
quency, eventually every hour both day and night, is the leading symptom. Pain, 
relieved by micturition and aggravated by jarring and overdistension of the bladder 
is the second and most characteristic symptom. In early cases the urine is crystal 
clear and sterile ; in later cases it contains ordinary pyogenic bacteria in under half the 
specimens examined ; in the remainder the urine remains sterile. In 60 per cent, of 
cases hsematuria is a leading symptom. 

Cystoscopy. — The lesion appears in the roof of the bladder as a star-shaped area of 
intense cogestion in which a fissure (fig. 1495) can be seen when the bladder is distended. 

The ulcer, if ulcer it can be called, bleeds readily. 

Treatment is difficult and unsatisfactory. Local 
hydrocortisone and irrigation of the bladder with 
various sedatives have proved valuable. Hydrostatic 
dilatation under anaesthesia may give relief for some 
months. Light diathermy figuration of the ulcer may 
help. Complete relief may be obtained by urinary 
diversion, while ileo-cystoplasty after excision of the 
affected bladder wall, though frequently very satis- 
factory, is not always permanently successful in 
relieving all symptoms. . 

Alkaline encrusting cystitis is due to urea-splitting 
t . Fig . i495« , Hunner s organisms causing phosphatic encrustations on the 

ulcer , cystoscopy appear- bl * dder mucosa of elderly women. There are symp- 

toms of chronic cystitis and a plain X-ray shows the 
bladder outline. The encrustations may be curetted and removed via a cystoscope or 
a suprapubic cystotomy, or controlled by tidal lavage using a dissolvent solution r 
solution G (p. 1094), or £ per cent, acetic acid. 

Guy LeRoy Hunner , 1868-1957. Emeritus Professor of Gynacology, Johns Hopkins University, Baltimore, U.S.A. 




Fig. 1494 . — Ileocysto- 
plasty using a 6-inch seg- 
ment Of ileum. ( After D. o. 
Perris,) 
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Cystitis Cystica. — Glands are not found in the normal vesical mucosa. Under 
the influence of chronic inflammation, the surface epithelium sends down buds, 
resulting in minute cysts filled with clear fluid, most abundant on the trigone. Most 
of the cases are seen in wdmen, and the urine usually contains pus, and commonly 
E. colu An adenocarcinoma may originate in one of these cysts. 

BILHARZIASIS OF THE BLADDER 

Geographical Distribution. — The disease is endemic in the greater part of 
Africa, throughout Israel, Syria, Arabia, Iran and Iraq. It is met with frequently 
in Portugal and in Greece, and in the islands of Madagascar, Mauritius and Cyprus. 
Dwellers along the valley of the Nile have suffered from time immemorial. The 
condition also occurs along the shores of some of China’s great lakes. Marshes 
or slow-running fresh water provide a favourable habitat for the particular fresh- 
water snail (Bufiinus contortus), which is the intermediate host. 

Mode of Infestation. — The disease is acquired while bathing or standing in 
infected water. The free-swimming bifid-tailed embryos (cercariae) of the trematode 
Schistosoma hcematobium penetrate the skin by their motile and erosive secretory 
powers. Shedding their tails, which enabled them to swim, they enter blood-vessels 
and are swept by die blood-stream into all parts of the body. All perish save those 
that are carried to the liver. Once within the liver the survivors 
flourish by sustaining themselves on erythrocytes, and they develop 
into male and female worms. The female is long, smooth and 
slender and is furnished with two weak suckers anteriorly. The 
male is broader, shorter (n mm. in length), bosselated and pro- 
vided with a strong sucker at either end. Sexual maturity having 
been attained, the nematodes leave the hepatic nursery and 
enter the portal vein. Here the male bends into the shape of a 
canoe and in so doing a gutter (the gynaecophoric canal) is 
formed along its length. Into the groove a female nestles and, 
thus conjugating, the pair (fig. 1496) paddle their way against 
the stream towards the inferior mesenteric vein. The long 
journey is accomplished in short stages, the male’s suckers 
serving as anchors to the vein wall during periods of rest. Schisto- 
soma hcematobium worms have an affinity for the vesical venous 
plexus, and to reach it they must pass along the portal-systemic 
anastomotic channels, the most important in this respect being the venules in relation 
to the lumbar lymph nodes (Makar); other communications being venules in 
relation to the lower part of the ureters. 

Having reached one of the smaller radicles of the vesical plexus the pair can go 
no further coupled, so the female, now pregnant but still comparatively slender, parts 
from the male and moves forward until she enters a submucous 
venule so small that she completely blocks it. She now pro- 
ceeds to lay about twenty ova in a chain, and after each is 
deposited, by slightly withdrawing herself, the venule con- 
tracts upon the ovum. Each ovum is provided with a terminal 
spine (fig. 1497) which penetrates the vessel wall. Aided by 
muscular contraction of the bladder, and perhaps by secreting 
lytic fluid, some of the ova reach the lumen of the bladder; 
others die incarcerated in the mucous membrane. A heavily 
infected subject passes many hundreds of ova a day. If the 
ova reach fresh water, the low osmotic pressure of the new Fig. 1497.— A bil- 

environment causes their envelope to burst, and thus emerges harzia haematobium 
the miracidium, which is ciliated. To survive, the miracidium ovum, 
must reach and penetrate the intermediate host within thirty- 
six hours. Within the snail’s liver the miracidium enlarges and gives rise to myriads 
of daughter cysts, broods of which are set free on the death of the snail. A single 
miracidium begets thousands of cercarise to complete the life-cycle. 

Clinical Features. — After penetration of the skin there may arise urticaria, which 
lasts for about five days and sometimes recurs (swimmer’s itch). After an incubation 
period ranging from four to twelve weeks, high evening temperature, sweating, and 
asthma, together with leucocytosis and eosinophilia of over 10 per cent., sometimes 

Theodor Maximilian Bilharz , 1826—1862. Assistant Professor of Medicine , Cairo . 

Naguib Makar, Contemporary. Emeritus Professor of Urology , Cairo University , Cairo, Egypt. 




Fig. 1496. — Con- 
jugating male and 
female Schistosoma 
hcematobium trema- 
todes. {After A. Loots.) 
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last several weeks. Usually an asymptomatic period of several months supervenes 
before the ova laid in the bladder wall find egress and occasion the typical early sign 
and symptom of intermittent, painless, terminal hsematuria. Men are three times 
more often affected than women. Native patients of the peasant class rarely consult 
a doctor for this haematuria per se y so that many late cases are encountered. 

Examination of the Urine.— The last few millilitres of an early-morning speci- 
men of urine are collected and centrifuged. It is essential that ail receptacles be 
absolutely dry. The ovum is recognised without staining under the low-powered 
microscope. Examination on several consecutive days may be required. Even so, 
a negative result does not exclude bilharziasis, especially in patients no longer resident 
in bilharzial districts. 

Cystoscopy.— Dependent on the length of time the disease has remained un- 
treated, cystoscopy will reveal one or more of the following : 

1. Bilharzial pseudo-tubercles are the earliest specific appearance. The pseudo- 
tubercles are larger, more prominent, more numerous, more yellow and more 
distinctly grouped (fig. 1498) than those of tuberculosis. 

2. Bilharzial nodules (fig. 1499 ) are due to the fusion of tubercles in the presence 
of secondary infection. They are larger and gteyer than the foregoing. 



Figs. 1498. — Bilharzial tubercles ; 1499 Bilharzial nodules; 1500 ‘ Sandy patches’. 

{After N. Makar.) 




3. * Sandy patches * are the result of calcified dead ova with degeneration of the 
overlying epithelium. They occur in the first instance around one or both 
ureteric orifices (fig. 1500). Considerable calcification of this nature is visible on 
the radiograph. 

4. Ulceration is the result of sloughing of mucous mem- 
brane containing dead ova, or what is even more common, 
sloughing of a bilharzial papilloma. The ulcer is shallow 
(fig. 1501), bleeds readily, and its common position is the 
posterior wall of the bladder. 

5. Fibrosis is mainly the result of secondary infection. 

The capacity of the bladder becomes much reduced. 

Contracture of the bladder 
neck is also a common result 
of bilharzial fibrosis. 

6. Granulomas . — Bilhar- 

zial masses due to an aggre- 
gation of nodules form. They Fig. 1501.— Bilharzial 
are sessile, soft and bleed ulcer, {After n. m akar.) 
readily when touched. . 

7. Papillomas are distinguished from the foregoing by 
being more pedunculated (fig. 1502). They vary in size 
from that of a pea to that of a walnut, and they may be 
single or multiple. 

8. Carcinoma is a common end-result in grossly in- 

r? _ ... . fected bilharziasis of the bladder which has been neglected 

Fig. i 5° 2 . Bilharzial r vcars jt usually commences, not in a papilloma, but 
papilloma. (AfurN. Makar.) and is therefore a squamous-ceUed carcinoma. 


n 


Fig. 1501. — Bilharzial 

ulcer, {After N. M akar.) 


Napoleon’s troops who served in his march to the Pyramids suffered from hsematuria. 
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Treatment. — Lesions 1 to 6 inclusive can be expected to heal under 
general treatment by antimony preparations as described on p. 1003. It takes 
many months for dead ova to be expelled, and even after repeated courses 
and healing of the bladder lesion, living bilharzial worms have been found 
at necropsy in the portal system. In addition to general treatment, healing 
of bilharzial ulcers and granulomas is expedited by light diathermy coagu- 
lation. Bilharzial papillomas and, of course, carcinoma do not respond 
to general treatment: these lesions require the same surgical measures as 
non-bilharzial papillomas and carcinomas, in addition to general treatment. 

Other Complications and their Treatment: 

(a) Secondary bacterial cystitis is commonly present in cases of some standing and 
the treatment of it must be thorough and prolonged. 

( b ) Urinary calculi , especially vesical and ureteric, occur more frequently when 
bilharzial lesions of the bladder are present. Litholapaxy is contraindicated in cases 
where there is ulceration of the bladder wall. 

(c) Stricture of the ureters affects the last inch of the ureters. These strictures 
often respond to dilatation, but sometimes transplantation of the affected ureter 
into another pan of the bladder is necessary. 

(d) Prostato-seminal vesiculitis , like tuberculosis of these structures, is made worse 
by prostatic massage, and general treatment alone must be employed. 

(e) Contracture of the bladder , and contracture of the bladder neck y must be treated in 
the same ways as similar contractures of non-bilharzial origin. 

(/) Bilharzial urethral strictures are often accompanied by fistulse, and can be cured 
only by excision of the fistulous tracks and urethroplasty (p. 1196). 

NEOPLASMS OF THE BLADDER 

More than 95 per cent, of primary tumours of the bladder originate in its 
mucous membrane ; the remainder are connective-tissue growths — angioma 
(the least uncommon), myoma, fibroma, and sarcoma. These are too rare 
to merit further description, as also is a phaeochromocytoma arising in the 
bladder wall from accessory adrenal tissue. 

Another uncommon benign bladder tumour is an endometrioma, characterised 
by a localised, smooth, vascular projection on the bladder wall, sometimes containing 
chocolate-coloured cysts; and at other times translucent cysts of a bluish hue. The 
tumour enlarges and bleeds during menstruation. Treatment is partial cystectomy. 

Secondary involvement of the bladder can occur from extension of a malignant 
neoplasm of a neighbouring organ, particularly the large intestine (sigmoid and rectum), 
the uterus or an ovary. 

On rare occasions the first symptoms of a carcinoma of the pelvic colon are those 
of cystitis. Cystoscopy reveals a circumscribed area of intense inflammation, 
usually on the left side of the fundus. If the diagnosis is not made and treatment 
carried out at this stage, a vesico-intestinal fistula results (p. 1141). 

PRIMARY EPITHELIAL TUMOURS OF THE BLADDER 

iEdology. — Apart from the facts that epithelial tumours occur in aniline- 
dye workers, and workers in other industries using similar chemicals more 
frequently than in other persons ; that carcinoma of the bladder not infre- 
quently arises in cases of long-standing vesical bilharziasis, especially when 
it is chronically infected and encrusted; and that, as with epithelial 

John Ghristopherson, 1868-1955, Director of Civil Hospitals, Khartoum, introduced the 
treatment of bilharziasis by the intravenous injection of tartar emetic. 
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tumours of the tongue, leukoplakia must be regarded as a precarcinoma- 
tous condition, nothing is known as to the cause of tumours of the bladder. 

Some believe that these tumours are all due to a carcinogen (as yet un- 
identified) excreted in the urine, and that so-called recurrences are new 
neoplasms brought into being by the self-same carcinogen. Others maintain 
that some papillary neoplasms of the bladder are due to a filtrable virus and 
quote papillomata acuminata (p. 1209) as a pertinent analogy. 

Whatever the cause, it is an established fact that tumours of the bladder 
are increasing in frequency at a rate that cannot be accounted for either by 
improved methods of diagnosis or the ageing of the population. Also 
these tumours of the bladder are occurring at an earlier age than was the 
case twenty years ago. 

Tumours of the Bladder as an Industrial disease . 1 — Papillomas, and especially 
carcinomas of the bladder, occur with considerable frequency among aniline-dye 
workers and in workers in the rubber and several other industries where certain 
chemicals, notably aromatic amines and coal-tar products are used. Although in 
Britain the manufacture of /J-naphthylamine Was banned in 1952, as the bladder 
tumours take up to twenty years to develop, and as the exposure need not have been 
long, new cases due to absorption of /J-naphthylamine continue to occur and are to be 
expected for a number of years to come (Kennedy). Means have not been found 
for doing without other, though less potent, carcinogens, such as benzidine, a- 
naphthylamine and auramine, and new cases from absorption of these chemicals are 
bound to occur. 

Pathology 

Benign Villous Tumours. — A papilloma of the bladder commences as 
a single frond with a central vascular core — later it becomes tufted. From 
these tufts spring villi — long, finger-like projections composed of three or 
four layers of transitional epithelium surrounding a capillary vessel with 
a minimum amount of supporting 
fibrous tissue. Thus the fully de- 
veloped papilloma appears like a red 
sea anemone with delicate tentacles 
eddying to and fro with each and every 
movement of the bladder contents. 

Diffuse papillomatosis is a term 
used to signify a condition in which 
multiple small growths are dissem- 
inated over a relatively wide area of 
the bladder. Pedicle formation is not 
so pronounced as in the solitary variety. 

To justify a diagnosis of diffuse papillo- 
matosis a stage must have been reached 
when multiplicity has outstripped the 
ability to keep the bladder clear by 
endoscopic destruction of the neo- 
plasms. 

1 Workers exposed to this hazard should have a sample of urine centrifuged and examined 
for red cells and neoplastic cells at three-monthly intervals. 

Michael Leo Kennedy, Contemporary . Surgeon , Royal Infirmary , Huddersfield . 



Fig. 1503. — Papillary tumour with daughter 
implantations (‘ kiss cancer). 
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Malignant Villous Tumours. — Low-grade transitional cell carcinomas 
have exactly the same macroscopic appearance as the benign villous growths. 
As the degree of differentiation decreases, the appearance of the growth 
alters: (a) the villi are stunted, closely packed, and swollen, resembling a 
cauliflower; (b) the growth is sessile (90 per cent, of villous tumours are 
pedunculated); (c) the bladder wall immediately adjacent is more vascular 
and oedematous ; (d) the surface of the growth may ulcerate, show areas of 
necrosis, or become encrusted with urinary salts; (e) a bladder tumour ac- 
companied by cystitis is nearly always malignant; (/) submucosal lymphatic 



Fig. 1504. — The five stages of progression of a malignant papilloma of the bladder. Stage 
A, mucosal. Stage B, muscular. Stage C, peri-vesical. Stage D, fixity, with deposits in 
lymph nodes. Stage E (not shown), distant metastases occur. {After C. Dukes and K Manna.) 


nodules appear around the growth; ( g ) the depth of invasion of the bladder 
wall increases, and ureteric obstruction may occur. 

Multiplicity of the growth is not necessarily a sign of malignancy, provided 
the daughter growths are limited to two or three and the rest of the bladder 
mucous membrane is normal. When this number is exceeded and/or a 
patch of oedematous vascular mucosa is seen the growths must be deemed 
malignant. Unablated, this neoplasm, like other forms of vesical carcinoma, 
invades the bladder wall (fig. 1504) and gives rise to regional and distant 



Fig. 1505. — Nodular car- 
cinoma of the bladder, some- 
times known as the ‘bun- 
shaped * tumour. 


metastases. 

Solid tumours are always malignant and 
grow rapidly through the bladder wall. The 
surface, instead of being tufted, is bald from the 
outset. The tumour, which is sessile, becomes 
lobulated (fig. 1505), is deep red, and bleeds on 
being touched. It is liable to become covered 
with a powder of phosphates. Later the surface 
becomes ulcerated in places. Lymphatic metastases 
occur earlier than is the case in malignant villous 
tumours. Solid carcinoma is the second most 


common form of carcinoma of the bladder. 


A carcinomatous ulcer is similar in appearance to a carcinomatous ulcer 
elsewhere, and occasionally it arises in a patch of leukoplakia. This type of 
growth occurs in the base of the bladder and on the trigone. This is the 
most malignant carcinoma of the bladder. The frequency of carcinoma at 
various sites is shown (fig. 1506). 
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Primary adenocarcinoma of the bladder is rare 
(i per cent, of cases). It is a highly malignant tumour 
commencing in the fundus of the bladder of relatively 
young patients, and is believed to arise in the remnants 
of the urachus. Secondary adenocarcinoma of the 
bladder from a primary neoplasm in the stomach, 
colon, lung, rectum, or prostate is more common than 
one originating in the bladder. 

Metastases. — When a carcinoma has invaded 
the muscle coat (but no further) it is doubtful if 
metastasis occurs, though local recurrence is common. On the whole, vesical 
neoplasms are slow to metastasise and the incidence of distant metastases is 
relatively low, irrespective of the histological characters of the tumour. On 
the other hand, once the neoplasm has penetrated the musculature and has 
reached the prevesical fat, it disseminates by the lymphatics, to reach the 
lymph nodes along the external iliac and common iliac vessels, thence to the 
para-aortic and mediastinal lymph nodes. ' By the blood-stream they can be 
swept to the lungs, liver, bones or the brain. 

Clinical Features. — Papilloma. — Painless, profuse, paroxysmal haema- 
turia is the only symptom for a long period. The haematuria may last 
for a few hours or a few days, and then it ceases. After an interval of weeks 
or months, bleeding recurs ; as time progresses the intervals become shorter 
and the haematuria more severe and of longer duration. Eventually the 
resulting anaemia may be so severe as to necessitate blood transfusion. Clot 
retention sometimes occurs, as also dysuria if the growth obstructs the internal 
urinary meatus. A slight ache in one loin is not uncommon, and usually 
signifies a commencing hydronephrosis. Occasionally, when papillomas 
are multiple or large, there is increased frequency of micturition from a feel- 
ing of incomplete emptying of the bladder. Bimanual rectal or vaginal 
examination is entirely negative. In 80 per cent, of cases painless hxmaturia 
remains the only symptom and sign. 

Malignant Neoplasm . — In 95 per cent, of cases the initial symptom is 
intermittent haematuria, which eventually becomes continuous and associated 
with dysuria. It is a sad fact that in spite of this ominous sign more often 
than not twelve or more months elapse before the patient presents for treat- 
ment, and this is not always the patient’s fault. Occasionally (in carcino- 
matous ulcer) the first symptoms are those of severe cystitis. In all cases 
sooner or later cystitis supervenes, and painful, frequent, blood-stained 
micturitions are the dominating symptoms in established cases. As time 
goes on, stran g ury occurs at the end of each act of micturition. A late 
manifestation, due to nerve involvement, is pain referred to the suprapubic 
region, the groins, perineum, the anus, or down the thighs. 

Investigation : 

Examination of the Urine, — If necessary the urine is examined for 
microscopical evidence of blood. A midstream specimen should always be 
sent for culture. 
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Fig. 1506. — Sites of carci- 
noma Of the bladder. ( American 
Urological Association Statistics.) 
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Excretory Pyelography. — Occasionally the preliminary plain film shows 
a faint shadow of an encrusted neoplasm of the bladder. As a rule in cases 

of papilloma, excretory pyelography displays normal 
kidney function. When the neoplasm is obstructing 
a ureteric orifice, dilatation of that ureter will be 
apparent. In the case of a large neoplasm a filling de- 
fect of the bladder (fig. 1507) is likely to be revealed. 

Cystoscopy is the mainstay of diagnosis. It 
should be performed in every case of haematuria. 
The main cystoscopic appearances of bladder 
tumours have been described under * Pathology * 
(p. 1149). 

Following cystoscopy, but before any trans- 
urethral operation or biopsy is undertaken, the 
following important examination is made. 

Bimanual palpation under general anaes- 
thesia (recto-abdominally in the male and vagino- 
abdominally in the female), with the patient’s abdominal musculature com- 
pletely relaxed and the bladder absolutely empty, is of salient importance in 
determining the stage of progression of the neoplasm and the potentialities of 
a cure by any given method. When a tumour is impalpable, it is most un- 
likely that it has invaded the deeper layers of the bladder wall. While 
a very large papilloma sometimes can be felt, the tumour is mobile within 
the bladder (fig. 1508 (A)). When a localised but definite thickening can be 
felt, but which is as movable as one would expect the bladder to be, it is 



Fig. 1507. — Cystograph 
in a case of malignant 
tumour of the right side 
of the bladder. 



Fig. 1508. — Clinical assessment of the stage of progression of a bladder tumour by 
bimanual palpation. {After D. M. Wallace.) 


probable that the bladder wall is infiltrated, but not penetrated (fig. 1508 (B)). 
On the other hand, if in addition the mass is larger than would be expected 
from the cystoscopic appearance but is not fixed, extravesical spread (fig. 
1508 (C)) has certainly occurred. When a mass is easily palpable, fixed 
to the bony pelvis (fig. 1508 (D)) and firm to stony-hard in consistency, 
palliative measures alone are advisable (see Mist. Euphoria, p. 61). The 
degree of infiltration, as judged by bimanual palpation under anaesthesia, is 
a more valuable criterion of potential curability than the degree of malignancy 
revealed by histological studies. 

Biopsy. — The removal of a tiny piece of tissue is useless in most instances — the 
biopsy must be adequate, should include the underlying vesical wall itself, and is best 
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taken with a resectoscopc. Alternatively, special biopsy forceps (Riches or Lows- 
lcys), or cystoscopic rongeur forceps (fig. i486) may be used. 

Treatment: 

While the treatment of a solitary pedunculated papilloma is standardised 
except for comparatively minor details in technique, die same being true if a 
few seedlings are present, as we proceed from the probably malignant to the 
undoubtedly malignant bladder tumour, so the gulf of controversy as how 
best to treat the neoplasm widens. At the present time vacillation between 
ultra-radical operations and wholly conservative measures is to some ex- 
tent influenced, on the one hand, by the appearance of new isotopes or new 
methods of applying them, and, on the other, by better methods of diverting 
the urinary stream after removal of the bladder. 

Cystodiathermy.— The widely employed 
method of destroying benign papillomas is coagu- 
lation diath erm y applied by an electrode through an 
irrigating cystoscope. A small solitary papilloma 
can be treated satisfactorily employing local anaes- 
thesia of the urethra, the patient being ambulatory. 

For larger growths a general or spinal anaesthetic 
is given which permits more massive fulguration, 
but necessitates in-patient treatment. If daughter 
growths are present, they are fulgurated first. It 
is of great importance to attempt eradication of the 
growth at the first treatment. 

The patient is cystoscoped again in twelve weeks by which time necrotic 
tissue should have sloughed off, and the area epithelialised. Further treat- 
ment is carried out if necessary. Larger papillomas can be destroyed more 
quickly by Kidd’s diathermy cystoscope, which has a relatively large ball 
electrode incorporated on the beak of the instrument, viz. 



Fig. 1509. — Cystodia- 
thermy of a papilloma of the 
bladder. 


Excision with a resectoscope is indicated when the tumour is too large to be 
destroyed at one session of cystoscopic electro-coagulation, and especially for small 
papillary carcinomas with little or no infiltration. The instrument used is the 
McCarthy resectoscope (p. 1168). After the main part of the tumour has been 
sheared away, electro-excision of the base flush with the bladder wall is accompbshed 
Cautiously a slight gutter is then made beneath the base of the rumour, m to the 
muscle. Avoidance of downward pressure minimises the risk of perforation o 
bladder — the leading danger of this excellent method. . . • 

Transvesical Excision of a Large Villous Growth. -The bladder is 
distended with 1 : 2,000 silver nitrate solution and the viscus^is 

cision. The contents of 
^ the bladder having been 
evacuated by a trocar 
and cannula (fig. 151°), 
which permits suction 
Fig. 1510. of the fluid contents so 

thet none I. .pilled, the etfce. of the ebdomiml »■" »» gveted 
in silver nitrate solution or 60 per cent, alcohol, as a pre a 8 j tu e sur f aC c 
tion of the wound by detached tumour cells. The bladder p a > of - cc jj s ^ 

of the tumour is lightly coagulated (with the object of P r ^ 8 ssible. 

It is then picked upwith toothed dissecting forceps as near the bladder wall as po ssmie. 

Francis Seymour Kidd, 1S78-193 1 . Surgeon-in-Charge °{ .^^^^YoX^tycKn Medical School, New York, 
Joseph Francis McCarthy , Contemporary . Professor of Urology , New Yarn o,ya n 
U.S.A . 
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An innocent tumour can be elevated so that there is a substantial pedicle of norma 
mucous membrane. This is transected with the diathermy needle. After coagulating 
bleeding-points, the area from which the papilloma sprang is electro-coagulated 
In the case of a sessile neoplasm, a diathermy loop electrode (fig. 1511) allow 

excision of the tumour including a fraction of thi 
muscle layer. This accomplished, the cut surface 
is lightly ftdgurated. The bladder can then be closet 
with indwelling urethral catheter drainage. Drainage 
of the prevesical space is necessary. 

Follow-up. — After the papilloma has been de- 
stroyed, endoscopically or by open operation, it is 
essential that the patient be examined cystoscopi- 
cally, commencing at three-monthly intervals and, 
if there is no recurrence, gradually lengthening the 
interval to one year. In 30 per cent, of cases 
there is no recurrence. In the remainder there 
are recurrences, either at the site of the original 
lesion or in another part of the bladder, but as a 
rule they can be kept under control with regular 
Fig. 151 1.— Transvesical cystodiathermy. 



Fig. 1511. — Transvesical 
excision of a bladder tumour 
with diathermy loop elec- 
trode. {After A. R. C. Higham.) 


tA ,^ crmy « v?P . c ~ Local Radiotherapy. — When the lesion is 4 cm. or 

e. {After a. R. C. Higham.) i ess i n diameter, and when there is evidence of local in- 
vasion either on the pyelogram (hold-up or dilatation of 
one ureter), or on bimanual examination, it is wise to add local irradiation to the open 
diathermy excision described above. This may be achieved with radioactive gold 
grains or tantalum wire, inserted after the initial breach in the mucosa has been closed 
with 3/0 chromic catgut sutures. 

(а) Implantation of Radioactive Gold Grains ( 198 Au). — The gold grains are 

inserted by means of a repeater gun, which is loaded with a cartridge containing 
fourteen grains. This isotope has a half . 

life of two and a half days. The grains x \ 

sure implanted according to physical rules \ ] 

depending on the area to be irradiated. ft- - l I 

Stereoscopic films taken subsequently O * *[ 

enable the physicist to determine the ^ = ** 

dosage the tumour will receive. 

(б) Radioactive tantalum wire \ 

( 1M Ta) (Wallace) (fig. 1512) has a long k 

half-life (four months), and it therefore vi^4- - - - - v 

can be stored in the hospital ready for use h 

when required, instead of having to be — 

obtained from an atomic pile for each s p I Cffl. 

patient. The wire is bent hair-pin r / y V’y Vy T I T m 

fashion'with a loop provided at the blunt 4JZTTLJlTy_. — " 

end. Through the opened bladder the ^ ^ )° I CIU . 

sharp ends of the wire are drawn beneath "T* 

the base of the tumour by means of twin, | 

hollow needles, mounted on a boomerang — _ „ .. 

needle introducer which enters and . FlG - ^i^Inseruon of radioactive tantduni 

emerges some millimetres from the Eft W The curved twin hollow needles 
***>..; rril - (b) Insertion of the wire loop via the curved 

periphery of the neoplasm. The wire needles, (c) Position of wires relative to sir.' 
having been inserted, a plastic or rubber of tumour pedicle, 
catheter is passed from the external 

urinary meatus and its tip is attached to the loop of wire by a stitch. The bladder is then 
closed. Again, stereo-radiographs enable the physicist to determine how long the wire 
should be allowed to remain in position. They are removed by withdrawing the catheter 

David Mitchell Wallace , Contemporary. Surgeon , St. Peter's Hospital for Stone , London. 


c sfrf**-* 0 l_£ m * 

t 

Fig. 1512. — Insertion of radioactive tantalum 
wire, (a) The curved twin hollow needles, 
(b) Insertion of the wire loop via the curved 
needles, (c) Position of wires relative to sir.' 
of tumour pedicle. 


THE URINARY BLADDER 


1155 


Deep X-ray Therapy. — Th< 
and the linear accelerator which 
greatly improved this method of 
part of the pelvis to a high dose 

Undifferentiated carcinomas a 
are now good. It is desirable, ho 
employing cystography. 

Excision of a Part or the Whole of the Bladder: 

Partial Cystectomy (syn. Segmental Resection).--Its disadvantage is that many 
malignant tumours of the bladder are situated near the trigone, where the operation 
is inapplicable. That part of the bladder containing the growth, together with a 
surrounding inch of the whole thickness of healthy bladder wall, is excised. When 
the neoplasm is situated near a ureteric orifice, the ureter should be divided before 
the excision is carried out, and after the excision has been completed, transplantation 
of the ureter into the bladder is performed. The operation is of most value in sma ll 
lesions involving muscle in the vault of the bladder. 


IfoKW °[- P t n j trat j n 8 radiation such as Cobalt 60, 
enables a high depth dose to be obtained easily, has 
treatment. It is now possible to irradiate a limited 
level and largely spare the rest. 

re best treated by this method and the local results 
wever, that the tumour should be accurately localised. 


Subtotal Cystectomy. — Like total cystectomy, the operation is conducted intra- 
peritoneally. The whole of the bladder is mobilised to the entrance of the ureters 
into the bladder wall posteriorly and to withip a fingerVbreadth of the internal 
urinary meatus anteriorly. A new bladder is thin constructed, utilising a segment of 
ileum with its blood-supply intact, the graft being split along its length. This 
operation has a very limited application; usually a growth extensive enough to neces- 
sitate it has encroached on the trigone. 

Total Cystectomy. — The indications for total cystectomy are somewhat contro- 
versial. Provided the patient is fit to withstand this very severe operation it would 
be justifiable to undertake it in the following circumstances : (i) Profuse papilloma- 
tosis uncontrolled by other methods ; (2) Multiple tumours of high-grade malignancy, 
believed to be confined to the bladder ; (3) Carcinoma involving the bladder neck 
in either sex ; (4) Recurrences in a small contracted bladder that has resulted from 
oft-repeated conservative operations; (5) Recurrence after partial cystectomy; (6) 
Recurrence or residual growth after adequate radiotherapy. 

Operation. — With the bladder empty, left lower laparotomy is performed, and 
the incision is carried down far enough to expose the symphysis pubis. The perito- 
neum having been opened, the iliac and para-aortic lymph nodes and the liver and 
the kidneys are palpated. Having decided to proceed, the operating table is tilted 
and the ureters are isolated and divided as low as possible in the same way as described 
on p. 1159. A suitable catheter is passed along the lumen of each ureter, and the 
urine is allowed to drip into a bottle placed away from the operation area. Haemorrh- 
age is reduced by ligating the internal iliac arteries. 

The bladder and its overlying peritoneum, together with the prostate and all the 
fascia and fat surrounding these structures (including the uterus in the female), 
and the greater part of the urethra, are removed en bloc. 

One of the most important steps of the operation is to find the correct plane of 
cleavage between the prostate and the rectum. This is accomplished by following 
the vas deferens proximally. En route this will lead to the superior and inferior vesical 
vascular pedicles, which are ligated and divided. 

For total cystectomy to be truly radical, the lymph vessels and nodes of the pelvis 
at least up to the bifurcation of the common iliac artery should be included, but of 
necessity this increases the operating time. 

Diversion of Urine. — For methods of diversion see below. 


URINARY DIVERSION 

This chapter closes with an account of the principles of this important 
subject, and includes indications, the methods employed and their attendant 
problems, and some operative details. 

Indications. — Diversion of the urine may be either (a) a temporary 
expedient to relieve distal obstruction, or (b) a permanent procedure when 
(1) the bladder has been removed, (2) the sphincters of the bladder have been 
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damaged or have lost their normal neurological control, (3) there is an in- 
curable vesico-vaginal fistula, (4) there is an irremovable obstruction, and 
(5) in cases of ectopia vesicae (p. 1122). 

Methods of Urinary Diversion (fig. 1513). 

The diversion may be achieved by any of the following methods, but the 
choice in each case will be decided largely by the primary disease. 

Pyelostomy or nephro- 
stomy, or urethrostomy (with 
indwelling catheters). 
Cutaneous ureterostomy. 
Suprapubic cystostomy 
(with in-dwelling catheter). 

Cutaneous vesicostomy 
(cystostomy). 

Suprapubic displacement 
of the urethra. 

Uretero - sigmoidostomy 
(a) in continuity, ( b ) making a 
rectal bladder and colostomy. 

Trigono-colostomy (a) in 
continuity, (b) into an isolated 
conduit. 

Ureteric transplantation 
into an isolated ileal or 
colonic conduit. 

Diversion of urine im- 
mediately raises the follow- 
ing problems: — 1. the collec- 
tion of the urine, 2. stricture- 
formation at any anastomosis, 
and 3. reflux and reabsorption 
of urinary solutes. The 
problems of infection are 
intimately related to all three. 

Collection of the Urine 
(a) Catheters. — In the 
past, indwelling catheters 
have been used for permanent diversion. They invariably result in infection 
and they often become blocked by phosphatic encrustation. There is now 
no place for permanent drainage of the kidneys or ureters. For temporary 
drainage the tubes should be of latex or a polyethylene plastic (polyvinyl 
plastics are irritant and predispose to a stricture). 

Bladder Drainage . — In elderly patients unfit for prostatectomy and in some 
terminal cases of carcinoma of the prostate, an indwelling Foley catheter 
(fig. 1471), changed every three weeks, is a satisfactory method of drainage. 



Fig. 1 513. — Diversion of urine. Favoured methods : 
(a) Ileal conduit, (b) Uretero-sigmoidostomy, (c) Rectal 
bladder with terminal colostomy, (d) Bilateral cutaneous 
ureterostomies, (e) Joined ureters— cutaneous open- 
ing, (f) Trigono-colostomy. 
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Alternatively, a St. Peter’s Hospital suprapubic drainage apparatus (fig. 
1514) incorporating a straight catheter which the patient or nurse changes 
daily is acceptable. 

( b ) Cutaneous Stomas: Suprapubic Vesi- 
costomy and Urethrostomy . — Collection from a 
formal suprapubic vesicostomy (cystostomy), or 
from the urethra displaced on to the abdominal 
wall (e.g. for cases of multiple sclerosis in a 
woman), may be unsatisfactory because the local 
incisions result in creases which make it difficult 
to apply a water-tight collecting appliance. 

Cutaneous ureterostomies are very liable to Fig. 1514.— st. Peter’s 

. - . T .... . . Hospital suprapubic drainage 

stricture formation. In addition two opetungs apparatus. 

(fig. 1513(d)) and appliances add to the patient’s 

burden. Mobilisation of the ureters and the making of a central abdominal 
stoma (fig. 1513(2) can be successful, but Such a degree of mobilisation is 
attended by the high risk of sloughing of the distal ureters due to impairment 
of blood-supply. 

Ileal or Colonic Conduit. — At present the most generally useful form of 
diversion is to implant each ureter with as little mobilisation as possible into 
an isolated segment of gut (ileum or colon), which conducts the urine onwards 
to a cutaneous stoma (fig. 1513 (a)). Urine is then collected in an ileostomy 
bag. This form of diversion limits infection and avoids the problems of 
reabsorption of urine as contact-time with the mucosa is minimal. 

Siting of Stoma. — The site for the stoma must be chosen before operation. 
The ileostomy ring and bag are applied to the abdominal wall, and by trial 
and error the point at which the belt can support the ring and bag at all 
times and in all positions is found. Having checked this by sticking on a 
bag full of water and asking the patient to perform the type of movements 
which his work will entail, the site of the future stoma is marked indelibly on 
the skin. 

*(2) Colon and Rectum.— The advantage of diverting urine into the 
colon is that no collecting apparatus is necessary (fig. 1513 (b) and (f)). Clearly, 
however, the rectal sphincter must be competent. Before any uretero- 
sigmoidostomy is undertaken, the patient must prove that he can control at 
least six ounces (175 ml.) of fluid in the rectum. The disadvantage of the 
operation is that the renal tract is exposed continuously to infection from the 
faeces. This can be avoided by establishing a terminal left iliac colostomy, 
and closing the upper rectum to make a rectal bladder (fig. I 5 I 3 ( C ))* ^ 
prevents the urine refluxing retrogradely round the colon to the caecum, 
d iminishes reabsorption (see below), and protects renal function. 

Stricture Formation 

Uretero-sigmoidostomy was first used by Chaput (1894). Subsequent modifica- 
tions included those made by Coffey and Grey-Turner. In these methods th 
ureters were cut obliquely and pulled into the gut by a sotch— the ends were not 
stitched to the gut wall. Stenosis was not uncommon. Nesbit, Cordonmer, ana 
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Leadbetter all recognised that these strictures could be prevented by anastomosing 
mucosa to mucosa (fig. 1515). 


Reflux of Urine and Reabsorption of Urinary Solutes 

Reflux of Urine . — Pressure within the colon can interfere with drainage, and so 
force air, fasces, and organisms up to the renal pelvis. Daniel has demonstrated that 
a high intra-colonic pressure (over 24 cm. water) results in all these complications 
being more likely. For many years it had been noted that the left kidney was much 
more likely to cease functioning after uretero-sigmoidostomy than the right kidney. 
As the left kidney is implanted into the sigmoid and the right often in the upper 
rectum, the former is more likely to be subjected to higher intra-colonic pressures. A 
sigmoid myotomy performed from the upper rectum to the splenic flexure may help 
to overcome this problem. 

Reabsorption of Urinary solutes depends upon two factors, (1) reflux of urine 
round the colon and even into the terminal ileum (fig. 1513 (b) and(f)), (2) because 
the colon is acting as a reservoir, the urine is in contact with gut wall for a longer 
period. Biochemical disturbances are rare if a rectal bladder is made (see above). 

The biochemical changes associated with transplantation into the colon are due to a 
combination of reabsorption of chlorides and urea, and progressively diminishing 
tubular function as a result of chronic pyclo-nephritis. Diarrhoea with loss of 
potassium-containing mucus may exacerbate the loss of potassium. 

The typical changes are a hyperchlorasmic acidosis with potassium depletion, and 
they occur in every patient with a uretero-sigmoid diversion. When severe, the patient 
develops loss of appetite, weakness, thirst, and diarrhoea. He becomes listless, and 
respirations are rapid, deep, and unremittent. Coma may ensue. Mild acidosis, 
unrecognised over a long period, produces osteomalacia from calcium reabsorption. 
Bone pain and pathological fractures are common. 

Renal impairment from pyelonephritis and reabsorption from the mucosa arc 
infrequent complications if the diversion is into an ileal or colonic conduit. 

Treatment . — (a) Prevention . — 


I 





8 




Fig. 1515. — Methods of 
uretero-colic anastomosis. 1 . 
Incision in the sero-muscular 
layer, which, on dissection, 
exposes an area of submucosa 
and mucosa which looks 
rather like a fish. 2. The 
ureter is laid along the ‘ fish * 
and inserted through the 
opening into the lumen made 
in the ‘fish’s head \ 3 . Lateral 
view of completed anasto- 
mosis. 4. Coffey type. 5. 
Grey Turner type. 6. Nes- 
bit, 7. Cordonnier, and 8. 
Leadbetter types entail a 
careful mucosa to mucosa 
anastomosis. The last named 
includes a submucosal tunnel, 
and is probably the best 
anastomosis for preventing 
stricture formation and re- 
flux. 


Patients should be instructed to 
empty the rectum two-hourly by 
day, and in cases where acidosis 
is present, a rectal tube should be 
inserted at night to drain the urine 
continuously. The patient should 
avoid added salt in the diet, and 
he should take a mixture of potas- 
sium citrate and sodium bicar- 
bonate t.d.s. (two grams of each 
either as crystals or tablets). 
Regular biochemical analyses, in- 
cluding calcium, are required. 
The patient should be told to 
report if he loses his appetite or 
develops weakness. 

( b ) In established hyperchloremic 
acidosis , the patient should be 
given suitable doses of sodium 
bicarbonate (8 4 per cent. — 1 
meq/ml.) intravenously to correct 
the pH (p. 96), with suitable 
amounts of potassium, also 
intravenously, if necessary. 
Furadantin, ampidllin, or the 
antibiotic should be 


appropriate 

given to correct the inevitable pyelonephritis which will be present. Later, conversion 
to an ileal conduit should be considered. 


Operative Details 

Uretero-coHc Anastomosis. — The preparation of the colon is the same as that 
described on p. 921. The abdomen is opened by a right lower paramedian incision. 
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The patient is then placed in the Trendelenburg position and the right ureter is 
sought as it crosses above the bifurcation of the common iliac artery. An incision 
is made through the peritoneum overlying the medial side of the ureter, thus avoiding 
damage to the ureteric vessels which always approach the duct from the outer side 
(Daniel), and the ureter is identified and dissected from its bed towards its entry 
into the bladder. The ureter is then divided and its distal stump ligated. The 
proximal end is trimmed obliquely and split upwards for one centimetre. An inci- 
sion 3 cm. long is made in the anterior wall of the bowel and the peritoneal and 
muscular coats are divided, but not the mucous membrane (fig. 1515(3)). Anincision 
is made into the extreme lower end of the exposed mucous membrane and the full 
thickness of the ureteric wall is joined by interrupted 4/0 chromic catgut sutures to 
the mucosal opening. The incision in the outer coats of the bowel is approximated 
over the ureter (Leadbetter anastomosis). Suturing the peritoneal incision around 
the ureteric implant extraperitonealises the site, and a drain is left down to the area. 
The left ureter is implanted into the colon above in a similar manner , A full-sized 
Foley’s catheter (fig. 1471) is inserted through the anus no farther than the rectal 
ampulla, the balloon then being inflated. This permits all urine to be measured 
until the third day, when the catheter is removed. There must be a full fluid intake. 
If oliguria or anuria supervene, treatment is as described on p. 1067. 

Ileo-ureterostomy (Ileal Loop Conduit).-*A coil of ileum, approximately 6-9 
inches (15—25 cm.) long, and one foot from theileo-caecal valve, with its blood supply 
intact, is isolated. The left ureter is brought through the pelvic mesocolon, and after 
the ureter has been cut obliquely, end-to-side anastomosis is performed between the 
ureter and the intestine. The right ureter is also cut obliquely, and it is joined to an 
elliptical opening made in the side of the coil. In each case the anastomosis may be 
effected by the method of Nesbit (fig. 1515(6). The coil of intestine is tacked 
lightly to the peritoneum of the anterior abdominal wall at the level of the pelvic 
brim. The distal end of the coil is brought 
out through a stab incision in the right lower 
abdomen, and, because of the anchoring of 
the intestine to the peritoneum, the opening is 
made a little lower than is the case when ileostomy 
is performed for ulcerative colitis. The method 
of anchoring the ileostomy opening to the 
abdominal wall, and the after-care of the orifice 
so formed, in no way differs from that described 
on p. 907. 

Lowsley’s Operation.— The rectosigmoid 
junction is divided completely and its lower end 
closed. The ureters or the trigone are implanted 
into the excluded lower segment, so that the 
rectum functions as a bladder. The sigmoid 
colon is mobilised sufficiently for it to be drawn through the perineum immediately 
anterior to the anus. Thus both the original anal canal and the new anal canal are 
encompassed by the external sphincter ani muscle (fig. 1516). 



Fig. 1516.— Lowsley’s operation. 
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Fig. 1517. — 
The prostate to- 
wards the end of 
the fourth month 
of intra-uterine 
life. SV — semi- 
nal vesicle, PU = 
prostatic utricle. 
C After B. J . Bvatt.) 





Fig. 1518 . — Distribution of the nor- 
mal glands of the prostate, transverse 
Section. (After J. C. B. Grant,) 


CHAPTER 47 

THE PROSTATE AND SEMINAL VESICLES 

Embryology* — The prostate arises from the primitive urethra as a series of solid 
buds (fig. 1517); in a matter of weeks these become canalised. Budding takes place 
into the surrounding mesenchyme, which become the muscular and connective tissue 
of the gland. The buds are arranged into five groups — anterior, 
middle, posterior, and two lateral. These are the forerunners of 
the lobes of the prostate. 

Skene’s tubules opening on either side of the female urethral 
orifice are the homologues of the prostate. 

Surgical Anatomy. — The 
prostatic glands (fig. 1518) 
lie in a fibromuscular stroma 
and their ducts open into the 
posterolateral grooves on 
either side of the verumon- 
tanum. The epithelium is 
columnar. Commencing 
peripherally, and passing 
centrally, beneath the 
anatomical capsule lie the long 
branched prostatic glands 
proper. This region is 
named the carcinomatous 
zone. Beneath this envelope, 
and separated from it by an indefinite capsule, lies another mass of secreting elements, 
also branched. These are the submucosal glands — and the zone that they occupy 
is known as the adenomatous zone. Still nearer the urethra are the unbranchcd 

urethral glands whose mouths open directly into 
the urethra. 

Into the prostatic urethra, therefore, open the 
prostatic ducts proper, the ducts of the sub- 
mucosal and mucosal glands, as well as the com- 
mon ejaculatory ducts and the prostatic utricle. 
No wonder that chronic infection of the prostatic 
urethra is difficult to eradicate! 

Certain relationships and divisions of the 
prostate as seen on sagittal section are set out in 
fig. 1519. The middle lobe is that part of the 
prostate included between the common ejaculatory 
ducts and the prostatic urethra: it contains more 
secretory glandular element (as opposed to muscle 
and fibrous tissue) than the lateral lobes. 

An enlarged prostate is invested with three 
capsules: (1) The compressed outer zone = the 
false capsule 1 (2) The anatomical capsule — the 
true capsule 1 and external to this (3) The prostatic sheath of pelvic fascia . Between the 
anatomical capsule and the prostatic sheath lies the prostatic venous plexus (fig. 1520). 
The prostatic sheath is contiguous with the strong fascia of Denonvilliers that separates 
the prostate and its coverings from the rectum. 

Physiology. — That the prostate is purely a genital organ is evinced by the fact that 
in such animals as manifest a seasonal sexual life, the organ is rudimentary except 
during the rutting season. That normal adult prostatic epithelium undergoes 
atrophy after castration was known to John Hunter. 

Alexander J. C. Skene , 1838-1900. Surgeon, Long Island College Hospital , Neto York. 

Charles Pierre Denonvilliers , 1808-1872. Professor of Anatomy , Paris. 

Jo/m Hunter , 1728-1793. Surgeon, St. George's Hospital , London . 
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Fig. 1519. — The surgical sub- 
divisions and relationships of the 
prostate. 
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FIG. 1520. — The prostatic venous plexus. 


Hormonal Influences. — The prostate 
is governed by two testicular hormones, 
one male (androgenic) and the other female 
(oestrogenic). Normally the preponderant 
testicular hormone is androgen, which is 
supplemented by androgens secreted by the 
adrenal glands (fig. 1521). 

CEstrogens cause retrogressive changes 
in the testes and prostate gland. For 
example, most capons are produced by 
implanting oestrogen pellets into the neck 
of the bird rather than by castration. 

Elaboration and Secretion of Acid 
Phosphatases. — Enzymes that split 
organic phosphates and are most active 
about pH 5 , are present in many human 
tissues, but their concentration in the adult 
prostate is several hundred times greater than in any other organ or tissue. This high 
level is not achieved until after puberty. V#hile the function of this enzyme is 

speculative, it is highly suggestive that the acidity which 
is most favourable fdr its action corresponds to that of the 
vagina at the time of ovulation. Most of the acid 
phosphatase secreted by the prostate drains along the 
prostatic ducts into the urethra, so that the blood level of 
this enzyme remains low. When the cells producing this 
^1 ^ enzyme cannot discharge their products externally, the 

(jj scrum acid phosphatase rises. 

/ Acid phosphatase estimations are made on plasma or 

“ — — serum, free from haemolysis. The blood sample must be 

taken in the morning before breakfast, and on no account 
after a heavy meal, since lipoid-rich serum gives inaccurate 
estimations. For forty-eight hours prior to taking the 
sample of blood for phosphatase determination, rectal 
examination must be avoided since digital palpation of the 
prostate is liable to produce a transient rise in the serum 
acid phosphatase level. The normal range of findings is 0-5 King-Armstrong units 

per 100 ml. of serum. . 

The serum acid phosphatase is usually raised in carcinoma of the prostate with meta- 
stasesy but is seldom above normal if the growth is confined to the gland, and almost 
never in benign prostatic hyperplasia. On the other hand, slightly increased values 
are not uncommon (1) in acute prostatitis, (2) after prostatic massage, (3) Paget s 
disease of bone; (4) hepatic cirrhosis and (5) retention of urine. 


^5wTUITARY 
(gonadotropic 

INC) 





Fig. 1521. — Prepon- 
derant hormonal control 
of the prostate. C After 
L. N. Pyrah, F.R.C.S . , Leeds.) 


BENIGN ENLARGEMENT OF THE PROSTATE 

“ When hair becomes grey and thin , when atheromatous deposits invade the arterial 
walls , when there has formed a white zone about the comedy at the same time y ordinarily 
I dare say invariably — the prostate increases in volume .” (Sir Benjamin Brodie.) 

Benign enlargement of the prostate usually occurs in men 1 over fifty years 
of age; most often between sixty and seventy. In Indians prostatic enlarge- 
ment is less frequent, and occurs more often in a younger age-group, in 
Negroes it is rare, while in Asiatics it is exceptional. The reason for these 

discrepancies is unknown. 


1 It is interesting to note that the ageing dog is prone to prostatic 
master, does not often develop retention of urine. Due, however, to t e gSP 
the enlarged prostate the dog’s rectum is compressed. This engenders a feehng ^ 

tinuous fullness in the rectum, and induces painful strai ^ 8 A s 1 ^^? e S V ei ODec i an d benign 
boestrol. The prostates of eunuchs are small and completely under- P > 
enlargement of the prostate is unknown. 
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Theories of causation of benign enlargement of the prostate : 

The Hormonic Theory. — As age advances the male hormone diminishes while 
the quantity of the oestrogenic hormone is not decreased equally. According to this 
theory the prostate enlarges because of predominance of the oestrogenic hormone. 
Prostatic enlargement can be regarded as involutionary hyperplasia akin to fibro- 
adenosis of the breast, due to a disturbance of the ratio and quantity of the circulating 
androgens and oestrogens. 

The Neoplastic Theory postulates that the enlargement is a benign neoplasm. 
As the prostate is composed essentially of fibrous tissue, muscle tissue, and glandular 
tissue, the neoplasm is a fibro-myo-adenoma. It follows that should the glandular 
element (adenoma) predominate, that part of the gland which is richest in secretory 
glandular tissue, to wit the middle lobe, will be maximally affected. When the fibrous 
element is most in evidence, the small, hard fibrous prostate is produced. 

Pathology. — Hyperplasia affects the glandular elements and connective 
tissue, but in variable degrees. In this respect the changes are very similar to 
those occurring in the breast in * chronic mastitis ’, where adenosis, epitheliosis, 
and stromal proliferation are seen in differing proportions. Benign adeno- 
matous hyperplasia affects the submucous group of glands, forming a nodular 
enlargement — the typical * lateral ’ lobes — which compresses the external 
group of glands into a false capsule (fig. 1518). 

As the prostate enlarges extravesically, it tends to displace the seminal 
vesicles, so that instead of lying on the base of the bladder, these struct- 
ures become a direct posterior relation of the upper limit of the prostate. 
When the hyperplasia affects the subcervical glands a ‘ middle ’ lobe develops 
which projects up into the bladder within the internal sphincter (fig. 1519). 
Sometimes both lateral lobes also project into the bladder, so that when 
viewed from within, the sides and back of the internal urinary meatus are 
surrounded by an intravesical prostatic collar. 


SECONDARY EFFECTS OF PROSTATIC ENLARGEMENT 


Urethra. — That portion of the urethra lying above the verumontanum be- 
comes elongated, sometimes to as much as twice its normal length. The canal 



Fig. 1522. — Trabeculation of the 
bladder from prostatic obstruction. 
(The late Professor K. A . L. Aschoff \ Freiburg .) 


is compressed laterally, so that it tends to 
become an antero-posterior slit. The 
normal posterior curve may be so ex- 
aggerated that it requires a coude, bi- 
coude, or even a fully curved metal 
catheter to negotiate it. When one lateral 
lobe is enlarged predominantly, lateral 
distortion of the prostatic urethra 
occurs. 

Bladder. — The musculature of the 
bladder hypertrophies to overcome the 
obstruction. When viewed from within, 
bands of muscle fibres can be seen — 
trabeculation (fig. 1522). Between these 
hypertrophied bundles there are shallow 
depressions, i.e. sacculations. Some- 



Fig. 1523. — Calculi in a post- 
prostatic pouch behind the 
hypertrophied middle lobe of 
the prostate as viewed through 
the cystoscope. (After H. H. Young.) 
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times one of the saccules (rarely two or more) continues to enlarge, and 
forms a diverticulum . 

When the middle lobe projects upwards into the bladder it acts as a dam 
to the last ounce or more of urine, which remains in the post-prostatic 

pouch (figs. 1519/1523). Calculi (fig. 1523) 

are prone to form in this stagnant pool of 
urine. 

The enlarged prostate may compress the 
prostatic venous plexus; the resulting con- 
gested veins (vesical ‘ piles ’) at the base of 
the bladder are apt to cause haematuria. 

Unless the obstruction is relieved, a time is 
reached when bladder hypertrophy gives piece 
to atony, the tired muscle making no attempt 
to overcome the obstruction. 

Ureters and Kidneys. — Increasing in- 
travesical pressure, or in some cases difect 
pressure of the intravesical portion of the 
prostate on the ureteric orifices, causes gradual 
dilatation of the ureters, followed by some degree of bilateral hydro- 
nephrosis. When bladder hypertrophy wanes, the sphincter mechanism 
around the ureteric orifices ceases to function, permitting reflux of urine 
from the bladder into the dilated ureters, with increasing damage to the 
renal parenchyma. As a result of ascending infection, or more rarely from 
the blood-stream, acute or chronic pyelonephritis supervenes. 

Sexual Organs. — In the early stages of prostatic enlargement there is 
increased libido. Later, impotence is the rule. 

Clinical features are variable and depend upon the lobes affected. 
Frequency is the earliest symptom. At first it is nocturnal, the patient being 
obliged to get up to micturate twice or more during the night, usually com- 
mencing at 2 or 3 a.m. Frequent micturition at this stage is probably due to 
vesical introversion of the sensitive prostatic mucous membrane by the 
intravesical enlargement of the prostate. The frequency becomes progres- 
sive, and is then present both by night and by day. When the vesical sphinc- 
ter becomes stretched, a little urine escapes into the normally empty prostatic 
urethra, causing an intense reflex desire to void, and urgency is added to the 
frequency. Later, as residual urine increases, frequency becomes more and 
more in evidence, and there is terminal dribbling. Finally, in neglected 
cases, frequency is further encouraged by cystitis, and polyuria due to rena 

inefficiency. . 

Difficulty in Micturition .— The patient notices that he must wait patiently 
for urination to start; it is useless to strain (cf. urethral stricture an rous 

prostate — pp. 1193 and 1170). < u 

The stream is variable, often weak, tending to stop and start, and dribble 


towards the end of micturition. 

Pain occurs with cystitis or acute retention of urine. 


When hydronephro- 
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sis commences there may be a dull pain in the loins. A feeling of weight in 
the perineum, or a fullness in the rectum, are occasional complaints. 

Acute retention of urine is sometimes the first symptom to compel the 
patient to seek relief because of the intense pain it produces. The post- 
ponement of micturition is a common precipitating cause (e.g. a non-corridor 
train), as also is indulgence in alcoholic liquors, particularly when he goes out 
of doors on a cold night, as congestion of internal organs then tends to 
occur. Confinement to bed on account of some intercurrent illness or 
operation is another cause of acute retention of urine (p. 1126). 

Retention with Overflow. — The patient complains that urine constantly 
dribbles away. It is exceptional for him to have noticed the swelling caused 

by the distended bladder and he experiences no 
pain (fig. 1524). 

Hcematuria. — A drop of blood at the beginning 
or end of micturition is not unusual. Occasion- 
ally alarming hsematuria occurs from a ruptured 
prostatic vein (p. 1163), or from an erosion on the 
enlarged prostate itself. Incrimination of an en- 
larged prostate as the source of haematuria before 
excluding other causes has resulted in the term 
* decoy ’ prostate. 

Renal Insufficiency. — The patient presents him- 
self with signs of renal failure (p. 1067). 

Examination. — The patient lies on a couch 
and the abdomen is examined. In patients with 
a long history, varying degrees of chronic reten- 
tion of urine will be found on palpation, percussion, 
and sometimes on inspection. The renal areas are 
palpated for tenderness and possible enlargement 
of the kidneys. The state of the tongue is noted; 
a dry brown tongue and a urine of low specific 
gravity indicate a considerable degree of renal 
insufficiency. The external urinary meatus is ex- 
amined to exclude stenosis, and the epididymes are palpated for signs of in- 
flammation. 

Rectal examination is carried out and, in the absence of a full bladder, 
bimanually in the dorsal position. In benign enlargement of the lateral 
lobes, increase in their size is evident. They are smooth, convex, and 
typically elastic, but because all grades of fibroadenomatosis occur, the fibrous 
element may give the prostate a firm consistency. The rectal mucosa can be 
made to move over the prostate. On bimanual palpation an intravesical lobe 
can sometimes be felt. By exerting pressure on the apex of the prostate by 
the finger in the rectum, it will be found that a gland which is the seat of 
benign enlargement possesses a definite degree of mobility. Residual urine 
in a post-prostatic pouch may be felt as a fluctuating swelling above the 
prostate. It should be noted that if there is a considerable amount of residual 



Fig. 1524. — Retentior 
with overflow. The patient*! 
only complaint was that hi 
4 wet his trousers *. Not< 
the distended bladder. 
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urine present, it pushes the prostate downwards, making it appear larger 
than it is. 6 

When possible, the act of micturition should be watched. Loss of pro- 
jectile power is significant. The urine is passed into two glasses; mere 
inspection of it is often helpful. It is later examined chemically, and a 
mid-stream specimen may be sent for bacteriological examination. 

The nervous system is examined by testing the reflexes and the reactions of the 
pupils, to ehmmate a neurogenic lesion. Tabes and disseminated sclerosis mav eive 
symptoms similar to those of prostatic obstruction. 


Examination of the Blood . — A blood urea estimation, a blood count, 
and a Wassermann reaction are all important, the first two being essential. 

Excretory pyelography is omitted only if the patient shows clinical signs 0 f 
renal failure, or if the blood urea estimation is high. It affords a great deal of 
information without resorting to instrumentation and it is an excellent test of 
renal function. The preliminary radiograph may show a renal calculus, or a 
stone in the bladder, or in a diverticulum thereof. Stones in a post-prostatic 
pouch are sometimes not evident until cystoscopy has been performed. 

The pyelogram will exclude or confirm the presence of hydrometers and 
hydronephroses; a vesical diverticulum may be shown and if a film is taken 
after micturition, residual mine will be revealed. Sometimes an intravesical 
enlargement of the prostate is outlined by the medium. Nevertheless, 
complete reliance must not be placed on radiological evidence of residual 
mine as the patient may have difficulty in passing mine in the radiological 
department, especially if a female radiographer is nearby! 

Cysto-urethroscopy. — Cysto-urethroscopy is an essential preliminary to 
prostatectomy, especially when the operation is not transvesical, to exclude 
the presence of a growth, a diverticulum, or non-opaque stones. It may 
also be necessary in order to make a diagnosis when the gland is small, 
and sometimes to distinguish between a urethral stricture and a bladder- 
neck obstruction. Cysto-urethroscopy should be delayed in the presence 
of infection, a distended bladder, or when there is mild renal impairment 


(blood urea between 40 and 100 mg. per cent.) 

until immediately before operation. (f _ 

The patient must empty his bladder just prior . .. 555 SE 

to the examination, so that the amount of residual ^ / F" . yo 

urine present in the bladder can be measmed. / ’ 

After irrigation, if necessary, the bladder is dis- j 
tended and is first examined. Trabeculation / srMf 
and sacculation are the significant findings. 

The presence of cystitis will have been antici- Fig I525 ._ Marion’s sign, 
pated by the examination of the urine. Norm- 
ally the posterior edge of the internal urinary meatus and a ureteric orifice 
cannot both be seen in the same cystoscopic field. In cases of moderate en- 
largement of the middle lobe this becomes possible (Marion’s sign, fig. 1525). 
Should the intravesical projection be considerable, the ureteric orifices and the 
inter-ureteric bar are hidden completely beneath the prostatic shelf. 




-Marion’s sign. 


Augut von Wassermann , 1866-1925 . Director of the Kaiser Wilhelm Institute for Experimental Therapeutics , Berlin. 
Jean Baptiste Camille Georges Marion, 1869-1960. Professor of Urology , P acuity of Medicine, l arts. 
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THE MANAGEMENT OF RETENTION 

Acute retention initially is very painful. Chronic retention is painless. It 
is safe to decompress an acute retention rapidly. It may not be safe to de- 
compress a chronic retention rapidly. If the kidneys are hydronephrotic, 
reactionary hypersemia may lead to bleeding from the kidney, impaired blood 
flow to the tubules, and an acute tubular necrosis. In chronic retention an 
urgent blood urea estimation is essential, and if above ioo mg. per cent, slow 
decompression should be the rule. Below this level it is better to avoid 
instrumentation until the cystoscopy immediately prior to prostatectomy. 

Catheterisation. — Where there is a possibility that the catheter may be left 
indwelling, wash and shave the pubic, perineal, and scrotal regions. Anaes- 
thetise the urethra with i per cent. Xylocaine combined with 0-5 per cent, 
chlorhexidine in a methyl-cellulose base. Allow three minutes for the 
anaesthetic and the antiseptic effects to take place. With strict aseptic 
precautions pass a size 8, 10, or 12 F. plastic catheter by a non-touch technique 
(Gibbon-type if it is to be left indwelling, p. 1130). Collect a specimen of 
urine for culture. 

Slow decompression can be obtained by joining such a catheter to a bottle 
and arranging the end of the inlet into the bottle at such a height, 7 to 10 
inches (18 to 25 cm.), above the pubis so that urine flows over only when the 
patient coughs or moves, thus raising his intra-abdominal pressure. The 
botde can be lowered 1 inch (2-5 cm.) every four hours. 

In cases of acute retention, especially where there is a history of over holding 
the urine, as on a long journey or after drinking alcohol, the bladder should 
be emptied and the catheter removed. Micturition may then be re-estab- 
lished. Failure to do so confirms the need for prostatectomy. 

Suprapubic Puncture. — If there is a long history of prostatism, and early 
prostatectomy is decided upon, relief of pain can be achieved by suprapubic 
needle puncture, running in a length of polythene tube with multiple side 
holes and connecting this to a sterile drainage bottle or bag. 

All catheters should be connected by straight connections to sterile tubes 
and drainage bottles, which should contain 4 ounces (120 ml.) of 40 per 
cent, formalin solution. Air vents should be protected by formalin tablets 
(fig. 1475). 

INDICATIONS FOR OPERATION 

(1) Prostatism. — Increasing difficulty in micturition, with considerable 
frequency day and night, delay in starting, and a poor stream — such are the 
usual symptoms for which prostatectomy is advised. It must be stressed 
that frequency alone is never an indication for prostatectomy, and also that the 
natural progression of benign prostatic enlargement is variable and rarely gets 
worse after ten years. A patient with symptoms for nine years is unlikely to 
get much more severe symptoms, while a s imilar degree of symptoms reached 
in three years is a greater indication for surgery. This fact may be helpful 
when considering the correct advice to give to elderly patients possibly suffer- 
ing from other disease. 
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(2) Acute retention which is unrelieved by passing a catheter, emptying the 
bladder, and immediately removing the catheter. 1 

(3) Chronic Retention .— A residual urine of 6 ounces (200 ml.) or more. A 
raised blood urea, hydroureter, or hydronephrosis demonstrated on urography. 

(4) Complications. Stone, infection, and diverticulum formation, which 
are often present in varying combinations. 

(5) Hemorrhage .— Occasionally venous bleeding from a ruptured vein 
overlying the prostate will not stop with catheter drainage, so prostatectomy 
must be performed as an emergency measure. 


Operative Treatment 

Until the commencement of the present century the accepted treatment of prostatic 
obstruction was a catheter-life. The patient passed the instrument himself, often 
lubricating it with saliva. The more affluent suf- 
ferers carried their catheters in their top hats, pearly 
20 per cent, of all sufferers died within three months. 

Some of the remainder acquired partial immunity to 
recurring bouts of infection. 

Nowadays a permanent catheter, either ure- 
thral or suprapubic, is a rarity. Prostatectomy, 
or more correcdy the removal of the adeno- 
matous hyperplasia, by one of the four routes, is 
practicable in the great majority of cases. 

The prostate can be approached (1) through 
the bladder (transvesical), (2) retropubically. 



(3) from the perineum, or (4) perurethrally 
(fig. 1526). 


Fig. 1526. — The surgical 
approaches to the prostate. 


Preliminary Vasectomy. — In all the operations about to be described, bilateral 
vasectomy (dividing the vasa deferentia) is advisable. It prevents infection from the 
prostatic bed spreading to the epididymes. This minor procedure can be under- 
taken as a preliminary step, or at the conclusion of prostatectomy. Technique . — 
Through a small incision over each superficial abdominal ring the vas deferens is 
isolated from the spermatic cord and a small piece resected, the ends being ligated 
with catgut. 

Transvesical Prostatectomy. — The bladder is opened, the prostate enucleated 
by putting a finger into the urethra, pushing forwards towards the pubes to separate 
the lateral lobes, and then working the finger between the adenoma and the false 
capsule. In Freyer’s operation (1901) the bladder was left open widely and drained 



Fig. 1527. — A boomerang needle. Fig. 1528.— Harris’s ligature carrier. 

by a suprapubic tube with a 16-mm. lumen, in order to allow free drainage of blood 
and urine. Harris (1934) advocated control of the prostatic arteries by lateral 
stitches inserted with his boomerang needle (fig. 1527 and 1528), and closure of the raw 
areas by stitching the mucosa of the posterior lip of the internal meatus to the urethral 

1 Wilson Hey recommended immediate prostatectomy as the treatment of choice in such 
patients who are usually fit, thus avoiding the dangers of infection by instrumentation ana 
the increased liability to venous thrombosis if catheter drainage and bed-rest are instituted. 
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mucosa, and narrowing the cavity with stitches in front of the urethral catheter which 
was left in to drain the bladder. The bladder wall was left completely closed and the 
wound drained. Wilson Hey (1944) also advocated a transvesical prostatectomy, 
stressing the importance of careful asepsis in this as in any other surgery. The 
catheter for drainage was passed retrogradely to avoid carrying urethral organisms up 
into the raw prostatic cavity. Mass ligatures of tissue for haemostasis was replaced 
by careful diathermy of bleeding points with insulated hsemostats (fig. 1529). Careful 
closure of the bladder enabled the urethral catheter to be removed on the fourth day. 

Retropubic Prostatectomy (Millin, 1945). — Using a low, curved transverse 
suprapubic incision, which includes the rectus sheath, the recti arc retracted to expose 
the bladder with its typical appearance of pale brown muscle bundles with a loose 
covering of fatty tissue and veins. With the patient in the Trendclenberg position 
the surgeon separates the bladder and the prostate from the posterior aspect of the 
pubis. In the space thus obtained the anterior capsule of the prostate is incised with 



Fig. 1529. — Insulated haemostat (Riches’ pattern). 



Fig. 1530. — McCarthy’s endoscopic 
prostatic resector. 



MIDDLE LOBE 


Fig. 1531. — Trans- 
vesical view showing 
the order in which 
strips are removed 
(middle lobe). ( After 
R . W. Barnes .) 


diathermy below the bladder neck, care being taken to obtain complete control of 
bleeding from divided prostatic veins. The prostatic adenoma is exposed and enu- 
cleated with a finger. A wedge is taken out of the posterior lip of the bladder neck 
to prevent secondary stricture in this region. The exposure of the inside of the 
prostatic cavity is good, and control of haemorrhage is achieved with diathermy and 

stitching before closure of the capsule over a 
Porges catheter (inserted per urethram) 
draining the bladder. 

Perineal Prostatectomy (Young). — A 

a- shaped incision in the perineum in front 
of the anus. The rectum is retracted back- 
wards to expose the posterior aspect of the 
prostate above the triangular ligament. This 
is incised and the adenoma enucleated. 
This operation is not popular in Britain 
because of the incidence of incontinence. 

Perurethral prostate resection, (P.U.R. 
or T.U.R.) is indicated when obstruction is 
due to a fibrous pros- 
tate, a median bar, or 
a carcinoma, and 
occasionally when a 
middle lobe is associ- 
ated with slight lateral 
lobe enlargement. It 
can be achieved with 
a McCarthy resecto- 

scope or a cold punch (figs. 1530, 1531, 1532, 1533). 

Strips of tissue are cut from the posterior lip of the bladder 
neck down to the verumontanum. Damage to the external sphincter will not occur if 
this is the lowest point of the resection. With the McCarthy resectoscope cutting 



Fig. 1532. — Transurethral resection 
showing the loop commencing to re- 
move a strip from the middle lobe of the 
prostate. (After R. M. Nesbit.) 



Fig. 1533. — Punch 
prostatectomy. The 
fenestrum engaging 
the tissue of the mid- 
dle lobe. 


Terence Millin , Contemporary. Honorary Consulting Surgeon, All Saints* Hospital London. 

Porges. Surgical Instrument Manufacturers , Paris , France. 

Hugh Hampton Young , 1870-1945. Professor of Urology , Johns Hopkins School of Medicine , Baltimore, U.S.A . 
Sir Eric Riches , Contemporary. Honorary Consulting Surgeon and Urologist , The Middlesex Hospital , London. 
Joseph Francis McCarthy , Contemporary. Professor of Urology , New York Polyclinic Medical School, U.S.A. 
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is accomplished by a high-frequency diathermy current applied to the loop. In the 
cas ? ” ie Thompson punch, a tubular knife moves across a fencstrum at the distal 
end of the sheath of a direct-vision cysto-urethroscopc. Magnification is less than 
with the resectoscope, but as less necrotic tissue is left behind, secondary htemor- 
rhage is less frequent . 


AFTER TREATMENT 

(1) Four ounces (120 ml.) of sterile normal saline are left in the bladder 

for one hour to dilute initial bleeding before continuous drainage is 
established. & 

(2) After one hour the catheter is joined via a sterile (non-tapered) con- 
nection to a sterile tube and a bottle containing 4 ounces (120 ml.) of 
formalin (fig. 1475). 

(3) Bladder wash-outs with full aseptic technique are only given if drain- 
age is unsatisfactory or bleeding excessive. 

(4) A high urinary output to ‘ wash out * the bladder is essential. 

(5) If the urine is infected, a suitable drug or antibiotic should be given 
pre-operatively to control bacteracmia and to reduce the danger of secondary 
hsemorrhage. 

(6) Early ambulation has diminished the incidence of venous thrombosis 
and pulmonary embolism. 

Complications. — Hcemorrhage may continue; transfusion is necessary if 
the blood pressure falls. Clot retention can occur if bleeding is heavy and it 
is not observed that drainage is poor. Suction applied with a Riches’s 
bladder syringe and irrigation with sterile normal saline will clear this. (No 
fluid must be put into the distended bladder until some has been sucked out. 
The use of a Bigelow’s evacuator in such instances is dangerous and may lead 
to rupture of the bladder.) 


Infection . — The routine employment of sulphonamide and appropriate antibiotic 
therapy before operation and during the post-operative treatment has considerably 
reduced complications consequent upon infection of the prostatic bed. 

Epididymitis . — Division of the vasa defer entia at prostatectomy almost eliminates 
post-operative epididymitis, but a localised inflammation of the spermatic cord or a 
small abscess at the site of the division sometimes occurs. 

Acute Pyelonephritis . — Ascending pyelonephritis can often be combated by anti- 
biotics, but bilateral infection occurring in kidneys, already the scat of some degree 
of hydronephrosis, is always serious. 

Renal Failure . — Oliguria or anuria which does not respond to treatment detailed 
on page 1069, is the most lethal complication of prostatectomy. 

Extraperitoneal perforation of the bladder is an occasional accident during transur- 
ethral prostatectomy. When the patient is under low spinal anaesthesia, immediately 
the perforation occurs he complains of severe suprapubic pain, often radiating towards 
the epigastrium. Such symptoms appearing after the patient has regained conscious- 
ness from a general anaesthetic are more difficult to interpret. When perforation of 
the bladder is suspected, immediate suprapubic cystostomy and drainage of the pre- 
vesical space should be carried out. If this operation is delayed more than twelve 
hours, the prognosis becomes grave, except in a few instances when extravasation 
occurs slowly with the formation of an abscess in one or other inguinal region. 

Incontinence of urine occurs in retropubic prostatectomy when the membranous 
urethra is drawn up and divided. Damage to the external sphincter can occur in 
transurethral resections. 

Later Complications 

Osteitis pubis is rare. It is probably due to pricking of the periosteum during 
operation, or to infection in the prevesical space. The symptoms do not appear 

Gershom Joseph Thompson , Contemporary. Senior Consultant , Mayo Clinic, Rochester, U.S.A. 

Henry J. Bigelow » 1816—1890 . Surgeon , Massachusetts General Hospital , c/.o./i 

S.P.S . — 74 
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until two or more weeks after the operation. There is pain and tenderness over the 
pubes, with inability to walk more than a few steps owing to painful spasms of the 

adductor muscles. An X-ray shows irregular 
rarefaction of the ischio-pubic rami 
(fig. 1534) and widening of the symphysis. 

This exceedingly painful state continues 
for many weeks. Spontaneous cure with 
recalcification of the rarefied bone occurs 
after several months. Earlier recovery can 
be achieved by incising the posterior aspect 
of the symphyses and curetting out the 
necrotic cartilage and bone. Penicillin and 
streptomycin are placed in the area and the 
wound is closed with a small corrugated 
drain which is removed after forty-eight 
hours. 

Post-operative stricture of the prostatic bed is a troublesome complication. Dilata- 
tion must be carried out regularly. More common now are strictures of the anterior 
urethra following the passage of a wide-bore resectoscope or punch. 

CONTRACTURE OF THE BLADDER NECK 

JEtiology. — The condition occurs in children of both sexes and in women 
as well as men. It may be due to a congenital muscular hypertrophy, or 
fibrosis of the tissues at the bladder neck and is then an aftermath of chronic 
prostatitis in men, or urethro-trigonitis in women. The former cause may 
give rise to symptoms at any age, usually in young children or early adult 
life, the latter after the age of forty-five. 

Clinical Syndromes: 

(a) Due to Muscle Hypertrophy . — Marion described a series of cases in 
which muscular hypertrophy of the internal sphincter in a young person had 
resulted in the development of a vesical 
diverticulum or hydronephrosis (Marion’s 
Disease, or prostatism sans prostate) (fig. 1535). 

Milder degrees of obstruction can occur 
without the development of these secondary 
effects (p. 1162). These patients have 
difficulty in micturition or may present with 
recurrent urinary infections. 

A severe degree of obstruction produces 
symptoms at birth or in early childhood. 

A distended bladder may be visible or easily 
felt. Many cases develop urinary infection. 

Ureteric reflux of urine associated with high 
intravesical pressure during micturition leads 
to loin pain and severe pyelonephritis with 
gross scarring and contraction of the renal 
cortex. 

(b) Due to Fibrosis . — The symptoms are 
similar to those of prostatic enlargement, but 
straining helps to expel the urine, and as a consequence an inguinal hernia 
may develop. There is no prostatic enlargement. Secondary effects of the 



Fig. 1535. — Contracture of the 
bladder neck causing ‘ prostatic ’ 
obstruction. {.After H. H. Young.) 



Fig. 1534. — Radiograph showing 
osteitis pubis following retropubic 
prostatectomy. (N. Af. Matheson } F.R.C.S., 
Ashfordy Middlesex.) 
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obstruction are in all respects similar to those seen in prostatic enlargement. 
Contracture of the bladder neck is the most common cause of a diverticulum 
of the bladder. 


Treatment: 


Dilatation.— Minor degrees of the condition sometimes respond satisfac- 
torily to intermittent dilatation by bougies and treatment of the chronic 
prostatitis, if it is still active. Otherwise operation is always needed. 

Transurethral resection is practised widely for this condition. The 
immediate results are brilliant, but early relapses so often follow, especially 
in women, that opinion is veering to open operation. 

Open Operation.— The principle of open operative treatment, like that of 
Johanson’s operation for urethral stricture (p. 1196), is to establish in 
the strictured portion of the 
canal one part of the circum- 
ference that is non-fibrotic 
and pliant. 

Sphincteroplasty is con- 
ducted through a retropubic 



incision. 


Fig. 1536.— -Bonnin’s operation for contracture of 
the bladder neck in the male. 


1 


Bounin's operation is suit- 
able for adult male patients. 

A V-shaped flap in the bladder (muscle and mucosa) is introduced into the anterior 
aspect of the vesical outlet, and the steps of the operation are shown in fig. 1536. 
When severe vesical atony is present, which is usual in cases of some standing, it is 

desirable to resect a large portion of the 
bladder. This is accomplished by mobilis- 
ing the antero-superior aspect of the bladder 
before incising it. To have the viscus well 
distended is most important. 

In women the shortness of the urethra 
makes the above operation very difficult. 
A vertical incision over the neck of the 
bladder extending into the urethra, which 
is sewn up transversely (fig. I537)> g ives 
excellent results. 

In children of both sexes the same 
operation as in women gives good results, and allows excision of obstructing valves, 
if such be present. 

Congenital Valves of the Prostatic Urethra (p. 1184). 


J 


Fig. 1537. — Vesical sphincteroplasty in 
the female. 



PROSTATIC CALCULI 

Prostatic calculi are of two varieties — endogenous, which arc common, and exo- 
genous, which are comparatively rare. 

An exogenous prostatic calculus is a urinary (commonly ureteric) calculus that be- 
comes arrested in the prostatic urethra. This is considered on p. 1199. 

Endogenous prostatic calculi are usually composed of calcium phosphate combined 
with about 20 per cent, of organic material. , . . 

Clinical Features.— Quite often prostatic calculi are symptomless, being discovered 
on radiography of the pelvis, during prostatectomy, or associated with carcinoma o 
the prostate or chronic prostatitis. The symptoms vary m severity and are a 
those of chronic prostatitis, or of prostatic obstruction. On rectal examination it is 
difficult to differentiate from carcinoma. On X-ray these stones often form 
shoe (fig. 1538) or a circle. 

Noel James Barmin , Contemporary . Surgeon, Queen Binabeth Hospital, Adelaide, Australia . 
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Treatment of Prostatic Calculi: 

Conservative Measures. — When the calculi are 
small and the symptoms are mild, the treatment of 
chronic prostatitis by prostatic massage and a course 
of sulphonamide often keeps the patient free from 
symptoms for months at a time. 

j| '1 p : Transurethral resection of the fibrous prostate 

w * * will release small calculi as the strips of prostatic 

tissue are excised, and many more are removed by 
the irrigation inseparable from transurethral resection. 
Others are passed per urethram at a later date. 

Retropubic Prostato-lithotomy. — After incising 
the capsule of the prostate longitudinally, the incision 
is deepened until the prostatic urethra is opened. 
Using a sharp curette, all the calculi and as much as 
possible of the infected prostatic tissue is removed. 
The bladder neck is then exposed, and a generous 
wedge of the posterior lip is resected with curved 
scissors. The operation is concluded in a manner 
similar to that of retropubic prostatectomy. Total prostatectomy may be necessary 
in cases where there are frequent acute exacerbations of a chronic prostatitis. 



Fig. 1538. — Radiograph 
showing endogenous prostatic 
calculi. 


Corpora amylaceae 

Corpora amylacca: are found in the prostates of elderly men and apes, but not 
in the prostates of animals lower in the phylogenetic scale than anthropoids. Corpora 
amylaceae occur also in the homologue of the prostate — the tubules of the bladder neck 
of women (Skene’s tubules). These bodies consist of amorphous debris and des- 
quamated epithelium. Often an intact epithelial wall of a prostatic duct forms their 
outer coat. They are always deeply pigmented, and are variously described as like 
poppy seeds, black pepper, or coal dust. Neither the composition nor the origin of 
the pigment is known. Probably corpora amylaceae are the forerunners of endogenous 
prostatic calculi. 


CARCINOMA OF THE PROSTATE 


Carcinoma of the prostate is the commonest malignant condition in men 
over the age of sixty-five years. About 20 per cent, of cases of prostatic 
obstruction prove to be due to carcinoma, to which must be added a sub- 
stantial number in whom the first and main symptoms are due to metastases. 
The incidence of carcinoma of the prostate has been increasing, due to an 
ageing population as well as to improved methods of diagnosis. Carcinoma 
of the prostate commences in one of the following ways : 

(a) In the posterior zone of the normal gland (fig. 1518). 

(b) Diffusely in one or other normal lateral lobes. 

(c) In association with benign enlargement. 

Prostatectomy for benign enlargement of the gland confers little protection 
to the subsequent development of carcinoma. 


Latent Carcinoma of the Prostate. — Serial sections of prostates obtained at 
routine necropsy has revealed carcinoma in that organ in no less than 15 per cent, of 
men over fifty years of age. True, many of these neoplasms are tiny and (if life had 
continued) might have remained latent for years. In men over ninety years of age, 
over three-quarters of the prostates are involved (Franks). It seems, therefore, 
that a seedling carcinoma is often present in the prostate of an elderly man, awaiting 
favourable conditions to become active. 


Non-latent Carcinoma of the Prostate. — Usually the carcinoma is 
spheroidal celled, with a varying degree of tubule formation, in which case 

Leonard Maurice Franks, Contemporary. Research Pathologist ♦ Imperial Cancer Research Fund , Royal College i 
Surgeons of England. 
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the tumour is a slowly growing one. The anaplastic type is more malignant 
and manifests itself more aggressively than an adenocarcinoma. 

Local Spread.— A growth commencing in the posterior zone of the gland is 
prevented (at least temporarily) from extending backwards by the strong 
fascia of Denonvilliers. Consequently it tends to grow upwards to involve 
the seminal vesicles. Further upward extension obstructs the lower end of 
one or both ureters, the latter terminating in anuria. Carcinoma commencing 
in a lateral lobe involves the prostatic urethra early: in advanced cases the 
base of the bladder is invaded. The rectum is involved occasio nall y by 
infiltration, and stricture of the rectal wall occurs. The mucosa does not 
ulcerate unless traumatised, e.g. by transcectal biopsy. 

Spread by the blood-stream occurs particularly to bones ; indeed, the 
prostate is the most common site of origin fqr skeletal metastases, being followed 
in turn by the breasts, the kidneys, the 
bronchial tree, and the thyroid gland. 

The bones involved most frequently 
by metastases of carcinoma of the 
prostate are shown in fig. 1539. The 
pelvic bones and the lower lumbar 
vertebrae are particularly common sites. 

The frequent proximity of skeletal 
metastases to the primary growth has 
been attributed to reversed flow from 
the vesical venous plexus to the emis- 
sary veins of the pelvic bones during 
coughing, sneezing, etc. 

Lymphatic Spread. — (a) Via lym- 
phatic vessels passing along the sides 
of the rectum to the lymph nodes 

along the internal iliac vein and in , 

the hollow of the SHCrum. (0) Via carcinoma of the prostate. (After Surifi Joly. 
lymphatics which pass over the seminal 

vesicles and follow the vas deferens for a short distance to drain into the 
external iliac lymph nodes. From both these situations the retroperitoneal 
lymph nodes, and later the mediastinal nodes, and occasionally the supra- 
clavicular lymph nodes, become implicated. 

Clinical Features. — Carcinoma of the prostate usually occurs at an 
earlier age than benign hypertrophy. More than half the patients present 
with acute or chronic retention of urine. 

Type 1. The Pathological. — The symptoms and signs are identical with 
those of benign enlargement. At histological examination 2 to 5 per cent, 
of prostates removed in the belief that they were benign prove to contain 
one or more areas of carcinoma. 

Type 2. The Clinically Doubtful.— The symptoms and signs are 
similar to those of b enign enlargement or fibrous prostate, but as a rule the 
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history is comparatively short (weeks, not months). A hard nodule or 
increased fixation of the gland favours the diagnosis of carcinoma. 

Type 3. The Clinically Certain. — The patient complains of pain in 
the perineum or suprapubic region, in addition to symptoms of prostatic 
obstruction. On rectal examination (see below) the findings leave no 
doubt as to the diagnosis. 

Type 4. The Occult. — Urinary symptoms are absent or slight. Pain 
in the back, or sciatica, is the main symptom. Bilateral sciatica in an 
elderly man is most often due to metastases in the spine from carcinoma of the 
prostate. (Edema of one or both legs, paraplegia, or a spontaneous frac- 
ture are occasionally due to metastases from a carcinoma of the prostate. 
Anaemia may be the presenting symptom. 

On account of destruction of bone marrow, bone metastases from carcinoma of the 
prostate can give rise to a haemorrhagic diathesis, and the patient suffers haemorrhage, 
often severe, not necessarily from the urinary tract. 


Rectal Examination. — Irregular induration, characteristically stony 
hard, in a part or the whole of the gland, with decreased mobility suggests 
carcinoma. Sometimes the rectal mucosa may be felt to be ‘ tethered ’ to 
the back of the prostate by infiltration of the carcinoma (Lett). Obliteration 
of the notch between the seminal vesicles, or of the groove between the lateral 
lobes, adds to the suspicion. If, in addition, the induration extends beyond 
the lateral limits of the gland, causing obliteration of the lateral sulci, or to the 
membranous urethra, the diagnosis is certain. Prostatic calculi and cal- 
careous changes secondary to tuberculosis of the seminal vesicles, present 
the greatest difficulties in the diagnosis of prostatic carcinoma. In the doubt- 
ful case an examination under anaesthesia may be helpful. 

Radiological examination to exclude or confirm the presence of 
prostatic calculi or pelvic and lumbar skeletal metastases is always necessary. 
Whereas osseous metastases from carcinomas of other organs are usually 
osteolytic, producing a rarefied ‘ moth-eaten ’ appearance, those in the 
lower lumbar vertebra: and pelvic bones from a carcinoma of the prostate 
are typically osteoblastic, resulting in increased density of the bone (fig. 
1540), and must be distinguished from Paget’s disease of bone (p. 246). 

Additional Aids to Diagnosis in 



Fig. 1540.— Osseous metastases 
of the pelvic bones in carcinoma of 
the prostate. (X.. N. Pyrah, P.R.C.S., 
Leeds.) 


Doubtful Cases. — One or more of the 
following procedures are often required 
to confirm or disprove a doubtful lesion : 

Serum Acid Phosphatase. — In about 40 per 
cent, of patients with carcinoma of the prostate 
the acid phosphatase raised above normal (i to 3 
King-Armstrong units). A reading between 3 
and 5 units is suspicious of carcinoma of the 
prostate, and above 5 units practically diagnostic. 
In patients with metastases, 10 K-A units 
per 100 ml. of serum is not uncommon. See 
also p. 1161. 

Exfoliate Cytology. — Prostatic massage l 
conducted in a systematic manner. The patien 


Sir Hugh Lett, 1876-1064. Consulting Surgeon, The London Hospital. 
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should stand with the legs apart, leaning forward and steadying him- 
self with one hand resting upon the examination couch; with the 
other hand he retracts his prepuce. Four slides, duly numbered 
are placed in readiness on the couch. 5 

Prostatic massage is conducted in such a way as to avoid com- 
pressing the seminal vesicles, viz. y 

4 drops being obtained and collected separately. In this way con- 
tamination with seminal fluid is likely to be avoided (Fergusson). 

The massage concluded, each slide is covered with another, similarly 
numbered. Each pair is slid apart, leaving a film of secretion upon it, and they are 
placed m fixative fluid. Procuring a prostatic smear for cytological examination should 
not be conducted within three days of a diagnostic rectal 
examination of the prostate. Pathologists with special 
experience can state whether or not the specimen con- 
tains carcinoma cells. 

Biopsy. — Needle, open, and transurethral biopsy are 
practised. 

Needle Biopsy . — TurkeFs or a similar instrument is 
passed as shown in fig. 1541. The cannula is removed 
and the trephine is passed through the needle and 
directed to a suspicious nodule. 

Open Biopsy . — Many believe that a formal biopsy 
through a fl -shaped perineal incision is the best method. 

Obviously a wedge of tissue obtained in this way gives 
the pathologist more scope in doubtful cases. 

Transurethral Biopsy (see below). 

Cysto-urethroscopy. — When there is a history of 
hsematuria, this examination is essential. There is 
often a grating sensation as the prostatic urethra is 
traversed. With the instrument in place, deep induration in the prostate is more 
readily appreciated by a finger in the rectum, and fixation of the gland becomes more 
evident. Puckering of the apex of the trigone, submucous nodes in the base of the 
bladder, or ulceration of an intravesical projection are late manifestations. In 
earlier cases there are no pathognomonic visible signs. 

Transurethral Biopsy . — Transurethral resection of the prostate has the advantage of 
removing the obstruction and providing large pieces of tissue, but it may not reach 
the posterior zone of the prostate, which is commonly the seat of early carcinoma. 

Vesiculography. — In comparatively early cases distortion of the topography of 
the ampullae of the seminal vesicles is extremely suggestive of carcinomatous infil- 
tration. 

Bone marrow aspiration (sternum or ilium) reveals metastatic carcinoma cells 
in a surprisingly high percentage of those cases where radiological examination 
revealed no evidence of secondary deposits. This investigation should be carried 
out in every case before radical prostatectomy is even considered. 



Fig. 1541. — Obtaining a 
specimen of prostatic tissue 
by means of TurkePs 
needle. 


TREATMENT OF CARCINOMA OF THE PROSTATE 

In spite of every endeavour, the diagnosis of carcinoma of the prostate 
usually is made late in the course of the disease, as the following statistics of 
the condition at the time of diagnosis testify: 

Neoplasm confined within the anatomical capsule of the prostate 5 per cent. 

Local spread 55 P er cent - 

Metastases present 4° P cr ccnt * 


Radical cure by surgery plays a very small part in the management of the 
condition. However, a great deal can be done to alleviate the symptoms. 
Huggins first showed the beneficial effects of castration or stilbcestrol. 


John Douglas Pergusson, Contemporary. Surgeon » St. Peter's Hospital f or Sto '«*> . 
Eric Francis Ttsrkel, Contemporary . Urologist , Gamble Clinic, Greenville , Mississippi* U.S.A . 
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Stilbcestrol causes improvement in 85 per cent, or more cases. Histological 
changes in many of the malignant cells may be apparent within forty-eight 

hours of commencing treatment. The 
cells become distended with glycogen, the 
nucleus becomes pyknotic, and moves to 
the edge of the cell, being extruded when 
the cell breaks up. 

Symptomatic changes occur in many 
cases within two weeks — there is less 
inrstilb«l^?h^py^tm° a n 0 80 dysuria, a better stream, less frequency, 
years of age with carcinoma of the and aches and pains may disappear. The 
prostate. prostate becomes smaller and softer, and 

these changes may be detected rectally in three to four weeks. Bone 
deposits may remain static and occasionally disappear. Dosage — up to 

25 mg. four times daily. * 

Side-effects of Stilbcestrol. — (i) Gynaeco- 
masia and pigmentation of the nipples is marked i L mi W 

with large doses and impotence is invariable. Jfflm w 

(2) Nausea and gastric upsets are occasionally 

present, and these are unrelated to dosage. (3) ^ 

(Edema of the ankles from salt retention may 
occur. (4) Excessive nasal secretion is com- 

plained of by some patients and disturbance of mMm/ 

vision by others. (5) Adrenal stimulation ele- K«KR 

vating the level of androgen secretion may occur. iCWflf/' 

In all such cases subcapsular orchiectomy Jffi/' 

(figs. 1543 and 1544), and cessation of oestrogen 

therapy can be tried, especially valuable in types 1! 1$ 

of side-effects 2, 3, and 4 previously described. ' || 

Alternatively T.A.C.E. (tripara-anisil-chlor- 

ethylene), which is said to stimulate the breast Fig . 1543 . —Subcapsular orchiectomy 
and adrenal less, may be tried. Dose — 12 to 24 in progress, 

mg. per day. 

Diencestrol is considered by some to be an improvement on stilbcestrol. It is a 
stronger preparation, and the dose is 45 mg. daily given by mouth. 


Subcapsular orchiectomy 
in progress. 

on stilbcestrol. It is a 
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Honvan (phosphorykted diethylstilbcestrol) is given intravenously. It is claimed 
that the acid phosphatase of the prostatic carcinoma cells splits the phosphate element 
of the preparation, thus releasing the oestrogenic hormone locally and favouring its 
direct action on the carcinoma cells, and the carcinoma cells only. At first roo m* 
are injected (it must be injected very slowly) three times a day for ten days The dose 
is then increased to 200 mg., and eventually (enfeebled patients excepted) to as much 
as 500 to 1,000 mg., until the twentieth day. The dosage is then gradually decreased 
until one 200— mg. injection is given weekly, and finally monthly. The intravenous 
injections, like all intravenous injections, require skilled administration Liver 
damage may occur. 


TREATMENT OF RETENTION IN CARCINOMA OF THE PROSTATE 

Acute retention due to a carcinoma of the prostate should be treated with 
an indwelling Gibbon catheter (p. 1 130) and 25 mg. stilboestrol four times daily 
for two weeks. Usually micturition will then be 


resumed. If after three weeks the patient cannot 
pass urine normally, then the obstruction sshould be 
relieved. This is usually done by a ttSms- (per) 
urethral resection (fig. 1545), but if the glind is also 
the seat of adenomas, a retropubic or transvesical 



Fig. 1546. — Ap- 
proximating the 
base of the blad- 
der to the mem- 
branous urethra. 


removal of most of the tissue may 
be considered. 

Chronic Retention. — Such 
cases should not be catheterised, 
especially if the urine is sterile when 
first seen. Infection once estab- 
lished is impossible to eradicate in 
the presence of a growth. The 
residual urine may decrease gradu- 
ally with treatment. Perurethral 



Fig. 1545. — A pas- 
sage is made through the 
carcinomatous prostate 
by a resectoscope. (Dr. 3 
K. Lat timer. New York.) 


(.After r.Mnitn, resection may be necessary if this does not occur. 

F.R.C.S.) J 


Radical Surgery for Carcinoma of the Prostate. — Total prostatectomy is 
performed either by a retropubic approach (Millin) or through the perineum (Young). 
After the prostate is removed the membranous urethra is anastomosed to the base of 
the bladder (fig. 1546). The advantage of the perineal over the retropubic approach 
is the ability to perform a biopsy as a preliminary part of the operation. 


Other Measures and Prognosis 

Treatment of Pain and Enlarged Lymph Nodes. — Severe pain from 
bone secondaries, but more usually from perineural lymphatic infiltration, 
can be difficult to control, as is oedema of a leg from enlarged lymph nodes. 
Deep X-ray therapy combined with intra-arterial nitrogen mustard given 
into the pelvic vessels via a retrograde catheter up the femoral artery (two 
doses of 10 to 15 mg . at weekly intervals) is most useful. 

Adrenalectomy is of little value. Pituitary ablation has occasionally been 
found helpful. 

Prognosis. — Patients who fail to respond to stilboestrol usually die within 
one year. On stilboestrol five-year survival amounts to 25 to 30 per cent. 
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Occasional survivals up to ten years are recorded, but ultimately nearly all 
patients die of the disease. 


PROSTATITIS 

In both acute and chronic prostatitis the seminal vesicles are usually 
infected, and when, as is often the case, the prostatic urethra is involved 
also, there is present a triad of pathological conditions, to wit : posterior 
urethritis, prostatitis, and seminal vesiculitis. Symptoms due to infection 
of any one of these structures may predominate. 

Acute Prostatitis 

JEtiology. — Acute prostatitis is common. — The usual organism res- 
ponsible is Esch. coli, but Staphylococcus aureus and albus. Streptococcus 
facalis, and the gonococcus may be responsible. As a rule the infection is 
hsematogenous from a distant focus, notably furunculosis, infected tonsils, 
carious teeth, or diverticulitis. In a minority of cases the infection 
ascends from the urethra or descends from the bladder or kidneys. 

Clinical Features. — Infection in most cases seems to be blood- borne, as 
general manifestations overshadow the local : the patient feels ill, shi vers, may 
have a rigor, has * aches ’ all over, especially the back, and may easily be diag- 
nosed as having influenza. The temperature may be up to 102° F. (39°C.). 
Dysuria is usual, but not invariable. The urine always contains threads in 
the first glass. Perineal heaviness, rectal irritation and pain on defalca- 
tion can occur, and sitting may be uncomfortable. A urethral discharge is 
rare. Frequency occurs when the infection spreads up to the bladder. 
Rectal examination reveals a tender prostate, one lobe may be swollen more 
than the other, and the seminal vesicles may be involved. A frankly fluc- 
tuant abscess is uncommon. 

Treatment. — Must be rigorous and prolonged or the infection will not be 
eradicated and recurrent attacks will ensue. Unless treated early, spread of 
the infection to the epididymes and testes is common. While awaiting cul- 
ture, the patient is put to bed, given copious fluids, and started on a broad 
spectrum drug such as tetracycline. As soon as the culture result is available 
the most suitable drug can be chosen and continued for ten days. It should 
be followed by a month’s course of a long-acting sulphonamide such as sul- 
famethoxypyridazine (Midicel) to prevent recurrence. Bed-rest for ten to 
fourteen days, avoidance of alcohol and intercourse for six weeks is essential. 

Prostatic Abscess. — In addition to the foregoing symptoms and signs, the 
advent of a prostatic abscess is heralded by the temperature rising steeply, rigors being 
not unusual. However, antibiotics disguise these leading features. Severe, tin- 
remitting perineal and rectal pain with occasional tenesmus often cause the condition 
to be confused with an ano-rectal abscess. Nevertheless, if a rectal examination is 
performed, the prostate will be felt to be enlarged, hot, extremely tender, and perhaps 
softened in one place. Retention of urine is likely to occur. 

Treatment. — The abscess should be drained without delay. It is true that if a 
catheter is passed to relieve acute retention of urine, sometimes the abscess is ruptured 
into the prostatic urethra. However, in most cases such drainage is insufficient, and 
is followed by intractable chronic prostatitis or a residual abscess. 
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W The *"*» can be drained b y penned re.ccrion-umooft* , he whole 
(i) The perineal mute i, preferable when there it marked peri-prott.tic ,p„„ d . 


CHRONIC PROSTATITIS 


, V7 ^ £ 1 tlolo ^ y * Thls . 1S f se( l uel of inadequately treated acute prostatitis 
Whde pus is present m the prostatic secretion, often the responsible organism 
is difficult to find. Smears show bacteria in about 40 per cent, and cultures 
are positive in 70 per cent, of cases. The predominant organisms are E 
coh, staphylococci, streptococci, and diphtheroids, in that order. Recently 
trichomonas has been found to be a cause of chronic prostatitis and may be 
common to both husband and wife. 


Pathology. The lumina of the duct! become blocked with epithelial 
debris and pus. This causes a soft enlargement of the organ. Later fibrosis 
occurs, and the prostate becomes smaller and harder. 


Clinical features are extremely varied, 

1. Causing Chronic Posterior Urethritis.— Prostatitis should not be diag- 
nosed unless, after irrigating the urethra and massaging the prostate, the 
resultant specimen shows fifteen or more pus cells per high power field. 

2. Causing Epididymitis. — Acute or subacute non-tuberculous epididy- 
mitis rarely occurs unless prostatitis is present. 

3. Pain: (a) Local pain is a dull ache in the perineum or rectum. It is 
increased by sitting on a hard chair. ( b ) Referred Pain. — Particularly com- 
mon is low back pain, sometimes extending down the legs (fig. 1547); such 
pain is usually attributed to lumbago, and many sufferers from prostatitis 
receive orthopedic treatment and physiotherapy without benefit. 

4. * Silent * Prostatitis. — Arthritis, myositis, neuritis, and sometimes iritis 
and conjunctivitis are on occasions explained only when pus has been 
obtained from the prostate (see diagnosis). 

5. Recurring attacks of mild pyrexia , lasting about three days and accom- 
panied by malaise. 

6. Sexual Dysfunction. — Premature ejaculations, prosta- 
torrhoea, and impotence are sometimes due to prostatitis. 

Many patients with sexual dysfunction due to chronic 
prostatitis become hypochondriacal. 

Diagnosis: (a) A three-glass urine test is valuable. If the 
first glass shows urine containing prostatic threads, prostatitis 
is present. 

( b ) Rectal examination of the prostate may or may not 
confirm the diagnosis. If the organ is soft and boggy, it is 
obviously abnormal, as also it is if the prostate is smaller and 
harder than it should be. In mild chronic cases no change 



can be detected, and reliance must be placed on pathological fio. 1547 — 
examinations of the prostatic fluid. fn teS chrordc 

(c) Examination of the prostatic fluid obtained by prostatic prostatitis. 
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massage. Normal prostatic fluid is slightly opalescent and viscid. A stained 
specimen shows many pus cells and sometimes bacteria. Non-stained films, 
in addition to revealing normal epithelial cells, may show trichomonads, if 
present. 

(d) Urethroscopy reveals inflammation of the prostatic urethra, and pus 
may be seen exuding from the prostatic ducts. The verumontanum is likely 
to be enlarged and oedematous. 

Treatment. — Antibiotic therapy must be administered in accordance with 
bacteriological sensitivity tests. The blunderbuss administration of anti- 
biotics in this condition is to be deprecated. Probably 0-5 G. t.d.s. of 
a suitable sulphonamide, e.g. Sulphatriad, for six weeks will effect 
as much as an expensive course of antibiotics. Where trichomonas is the 
responsible agent, a rapid response is obtained from administration of Flagyl 
(metronidazole) 200 mg. by mouth three times daily, after meals, for seven 
days to both partners. 

Massage of the prostate per rectum is a most important measure, the pros- 
tatic secretion and the contents of the seminal vesicles being emptied thereby. 
Usually eight strokes on each side are given daily for a week, and then at 
lengthening intervals as improvement sets in. In the later stage of treat- 
ment, which usually must be prolonged over months, urethral dilatation 
serves to open the prostatic ducts and permits better drainage. In most cases 
the infection will be eradicated by these measures. After apparent cure, 
prostatic massage is performed on at least two occasions, at monthly intervals, 
and the fluid examined for re-infection. 

TUBERCULOSIS OF THE PROSTATE AND SEMINAL VESICLES 

Tuberculosis of the prostate and seminal vesicles is associated with renal 
tuberculosis in at least 60 per cent, of cases. In 30 per cent, of cases there is 
a history of pulmonary tuberculosis within five years of the onset of genital 
tuberculosis. 

Tuberculosis of one or both seminal vesicles is more common than 
tuberculosis of the prostate, and is often discovered when examining a patient 
with chronic tuberculous epididymitis, there being no symptoms referable to 
the internal genitalia. On rectal examination the affected vesicle is found 
to be nodular and tender. In process of time tuberculous seminal vesicu- 
litis may lead to congestion and oedema of the base of the bladder, and later 
to basal cystitis. 

When the Prostate is Involved. — Rectal examination reveals characteristically 
one or more well-defined nodules, most often near the upper or lower border of one 
or both lateral lobes. Less frequently a larger solitary mass is felt occupying a more 
central position. Nodules in the prostate lack the stony hardness of carcinoma. 

A patient with tuberculous prostatitis usually presents with one or more of the 
following symptoms: 

A urethral discharge is occasionally the first symptom. Then the diagnosis has to be 
made from gonorrhoea and abacterial urethritis entirely on bacteriological findings, for 
the prostate at this early stage is likely to feel normal. 

Painful, sometimes blood-stained, ejaculations occur in 20 per cent, of cases. 

A mild ache in the perineum is not uncommon. 



THE PROSTATE AND SEMINAL VESICLES 


Il8l 


Infertility.— In patients with tuberculous prostatitis and/or bilateral seminal vesic- 
ulitis, fertility is very much reduced; it is safe to say that 80 per cent. ofXm are 
sterile. In this connection, owing to the considerable interest in male fertility at the 
present time, a number of very early cases of tuberculous prostato-vesiculitis are being 
discovered by culture of the semen. 8 


Urinary Symptoms .— In later cases, when the posterior urethra becomes involved 
from extension of tubercles from the prostate or by the discharge of a prostatic abscess 
there is painful, frequent micturition and sometimes terminal hsematuria. * 


Abscess Formation. — If a cold abscess forms in the prostate, it is felt as a slightly 
tender, soft swelling. Like other prostatic abscesses, it usually ruptures into the 
urethra, more rarely through the perineum or into the rectum. Occasionally an 
abscess of the prostate or seminal vesicle burst* into the bladder, and at cystoscopy 
a ragged, deep ulcer is seen alongside the trigone. 


Special Forms of Investigation: 

Even in cases without urinary symptoms a complete urological examination is 
necessary. 

Radiography sometimes displays areas of calcification in the prostate and/or the 
seminal vesicles. Large scattered areas of calcification in the prostate suggest tuber- 
culosis rather than endogenous prostatic calculi. 

Bacteriological examination of the seminal fluid yields positive cultures for 
tubercle bacilli in most cases of tuberculous prostatitis. 

Posterior urethrography often reveals one or more dilated prostatic ducts. 
Typically they are multiple and gaping. Dilated prostatic ducts are not specific for 
tuberculosis (they can occur in other forms of chronic prostatitis), but dilated ducts 
plus the finding of tubercle bacilli in the ejaculate establishes an absolute diagnosis. 

Transmission of genital tuberculosis to the female partner is exceptional, but it does 
occasionally occur in the form of tuberculous cervicitis. 

Treatment. — The general treatment given is as for renal tuberculosis (p. mi). 
On no account must a tuberculous prostate or seminal vesicle be subjected to massage. 
Urethral instrumentation should be avoided, or reduced to a minimum only to 
confirm the diagnosis. 

If a prostatic abscess forms, it is better to evacuate it by the perineal route than to 
permit it to rupture spontaneously. 

Considerable involvement of the prostate, which goes on to suppuration, is a com- 
paratively unfavourable form of genito-urinary tuberculosis. On the other hand, 
tuberculous seminal vesiculitis and non-suppurative tuberculosis of the prostate 
usually heal after an associated lesion of the kidney or epididymis has been eradicated, 
but stricture of the prostatic urethra may occur. 


AFFECTIONS OF THE SEMINAL VESICLES 

Acute seminal vesiculitis always occurs in association with prostatitis. Prior to 
ihe antibiotic treatment of gonorrhoea, gonococcal vesiculitis was common. When a 
seminal vesicle is distended it can be palpated per rectum as an acutely tender swelling 
above and lateral to the prostate. The treatment is discussed on p. 33. 

Abscess of a Se minal Vesicle. — In addition to the usual signs of acute 
prostatitis, pain is frequently referred to the suprapubic region. If on rectal 
examination the seminal vesicle is found to be greatly enlarged and tender, 
the abscess should be drained through an incision in the perineum, viz. — > 

The incision is deepened until the swelling is palpated, and a haemostat is 
then thrust into the abscess cavity. 

Chronic seminal vesiculitis is less frequently recognised than it should be, 
because the associated chronic prostatitis overshadows the symptoms of pain on 
coitus, haemospermia, aching in the sacral region, recurrent epididymitis, and, at 
times, associated disturbances of micturition and defecation. The treatment is the 
same as for chronic prostatitis, except that in rebellious cases vasotomy and irrigation 
of the vesicle is often rapidly curative. 

Tuberculous Seminal Vesiculitis.— The clinical features and treatment are 
discussed on p. 1180 and above. 
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Diverticulum of the seminal vesicle occurs occasionally. In such cases 
the kidney of that side is often absent, and the diverticulum represents an abor- 
tive ureteric bud. It is a cause of persistent infection of the urethra. 

A cyst of the seminal vesicle is uncommon. It should be removed by dissec- 
tion through an incision similar to that for perineal prostatectomy. 

AFFECTIONS OF COWPER’S GLANDS 

Cowperitis. — The diagnosis of Cowperitis is often wanting for lack of a simple 
examination. On passing the forefinger into the rectum and placing the thumb first 
on one side and then on the other of the median raph£ of the 
perineum, Cowper’s glands can be palpated (fig. 1548). In 
acute cases the least pressure causes excruciating pain. In this 
way the condition is differentiated from an ischio-rectal or peri- 
urethral abscess. Treatment. — In acute cases antibiotic ther- 
apy, and rest in bed, often brings about resolution. Should 
suppuration occur, incision and drainage is necessary. 

Fistula formation is the result of an abscess of the gland 
terminating in spontaneous rupture ; it is necessary to excise 
the fistula and the remnants of the gland. 

A cyst of Cowper’s gland either bulges into the urethra and 
causes disturbances of micturition, or gives rise to a unilateral swelling in the anterior 
part of the perineum. The cyst should be excised. 

William Cowper, 1666-1709. London Surgeon. Was the first in England to dissect a marsupial. He published 

anatomical works in a sumptuous fashion. 



Fig. 1548 — 
Palpating an en- 
larged gland of 
Cowper. 
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CHAPTER 48 

THE URETHRA AND PENIS 



Fig. 1549. — The male 
and female external geni- 
tals are undifferentiated 
until the end of the third 
month. 


THE MALE URETHRA 

Embryology. — From the internal urinary meatus to the sinus pocularis (uterus 
masculinus) the urethra is developed from the uDogenital sinus. This portion corres- 
ponds to the entire female urethra. Beyond the sinus pocularis the male urethra 
as far as the glans, is formed by fusion of the edges of the medial labial folds, which 
also form the corpus spongiosum (fig. 1549). The part 
traversing the glans is formed by canalisation of a down 
growth of a solid pencil of ectoderm. 

/ I ( U4 WAl LABIAL 

CONGENITAL ABNORMALITIES OF THE iftlETHRA 

Meatal Stenosis. — The external urinary nieatus, nor- 
mally the narrowest part of the male urethra, is occasionally 
the seat of congenital stenosis which is associated with 
phimosis (p. 1203). In the circumcised, meatal stenosis 
may also be acquired or increased by fibrosis following 
meatal ulceration. All degrees of narrowing are en- 
countered. When the opening is reduced to a pin-hole, 
back-pressure affects the whole urinary system. Pin-hole 
meatus is occasionally a cause of enuresis, and at any age it may result in chronic 
retention of urine (fig. 1550). 

Treatment. — Meatal stenosis, sufficient to (a) give rise to symptoms, (1 b ) prevent 
free drainage of the discharge in cases of urethritis, or (c) obstruct the passage of 

full-sized urethral instruments or a cys- 
toscopc, should be treated by meato- 
tomy. Lesser degrees of narrowing 
respond to dilatation wtih Hegar’s dila- 
tors. 

Meatotomy . — A fine-pointed scalpel is 
introduced into the urethral meatus, and 
a cut is made in a downward direction. 

In infants and children a metal bougie 
of suitable calibre is passed into the 
meatus each day for four days, and then 
weekly for one month. 

In adults it is preferable to unite the 
cut edges of the urethra to the skin of the 
glans penis with two or three catgut 
sutures. These stitches control haemor- 
rhage and prevent the lips of the meatus 
from re-uniting. Usually dilatation on two occasions at weekly intervals is sufficient 

in this instance. ... 

Congeni tal stricture of the urethra is very rare ; some cases are due to redupli- 
cation of the urethra. Usually the symptoms are delayed until adolescence. 1 reat- 
ment by dilatation is effective. . . , 

Congenital valves of the posterior urethra are often symmetrical and occur 
usually just below (fig. 1551), but occasionally above, the verumontanum. lney 
allow the ingress of a catheter but obstruct the outflow of urine. In a few instances 
the valves are incomplete and the patient may reach adolescent or adult li e w 
symptoms; however, in such cases the prostatic urethra is greatly dilated a 
ticula of the bladder are present. 

Alfred He far, 1830-1914. Professor of Obstetrics and Gynaecology, Preiburg 



Fig. 1550. — Pin-hole meatus causing chronic 
retention of urine (distended bladder outlined) 
in a man of fifty-one. Cured by meatotomy. 
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The valves are difficult to see at cysto-urethroscopy, 
because the irrigating fluid sweeps them into the open 
position. The most reliable method of confirming the 
diagnosis is voiding cysto-urethrography, by which is 
meant that radiographs are taken during attempts to 
micturate after the bladder has been filled with contrast 
medium. Alternatively* pressure above the pubes while 
the radiograph is taken achieves the same objective. 
In this way the dilated urethra above the valves is out- 
lined, as well as the bladder. 

Treatment . — Suprapubic drainage of the bladder is a 
life-saving measure; several weeks should intervene 
before attempting to remove the valves. At the second 
operation the retropubic space is displayed. A vertical 
incision is made into the bladder just above the pros- 
tate and continued downwards into the dilated pro static urethra. Bleeding-points are 
coagulated with a diathermy needle and the valves are picked up with toothed dis- 
secting forceps and excised with scissors. The incision into the bladder and urethra 
is closed with fine catgut sutures, and the bladder is drained by a suprapubic catheter 
for ten to fourteen days. Infection is controlled by antibiotic therapy. In older 
children and adults the valves can be excised transurethrally with a resectoscope. 

Because of their importance in the differential diagnosis of congenital valves of 
the urethra, the following causes of chronic retention in childhood are included 
here : 

Obstruction to the neck of the bladder (syn. Marion’s disease) is analogous 
to hypertrophic pyloric stenosis of infants, and gives rise to symptoms identical with 
those of congenital valves. The diagnosis can often be appreciated cystoscopically 
as a hypertrophied interureteric bar. Voiding cysto-urethrography demonstrates 
that the posterior urethra does not fill, and clarifies the differential diagnosis between 
the two conditions. Treatment consists in opening the bladder and performing a 
Y — V plasty (p, 1171). 

Neurogenic bladder must be excluded in both the above lesions. Spina bifida, 
and the accompanying lesions of the central nervous system, is the usual cause of 
retention of urine of neurological origin in childhood. As with obstruction due to 
congenital valves, cysto-urethrography shows the dilated prostatic urethra. In 
neurogenic obstruction, the case with which the bladder can be emptied by manual 
pressure above the pubis serves as a ready means of distinguishing chronic retention of 
urine due to this cause from other varieties. 

HYPOSPADIAS 

Hypospadias is the commonest congenital malformation of the urethra, 
and it occurs once in every 350 males. The external meatus is situated at 
some point on the under- surface of the penis or in the perineum. 

There are five degrees of the deformity, classified as follows : 

1. Glandular Hypospadias. — There is an ectopic opening on the undcr-surfacc 
of the glans, separated from a blind depression at the normal site of the ext- 
ernal urinary meatus. Sometimes a channel connects the ectopic to the normal 
meatus. 

2. Coronal Hypospadias. — The meatus is situated at the junction of the under- 
surface of the glans with the body of the penis. 

3. Penile Hypospadias. — The meatus opens at some part of the under-surface of 
the penis (fig. 1552). 

4. Peno-scrotal Hypospadias. — The urethra opens at the junction of the penis 
with the scrotum. 

5. Perineal Hypospadias. — The scrotum is split and the urethra opens between 
its two halves. This variety is sometimes associated with bilateral maldescended 
testes, in which event the sex of the child may be difficult to determine. 

Jean-Baptiste Camille -Georg a Marion % 1869-1060. Emeritus Professor of Urology , Faculty of AIedicine t Paris. 



Fig. 1551. — Congenital 
valves of the posterior urethra. 
( After D. Junes Williams.) 
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Glandular hypospadias is the most frequent 
variety, and is due to a failure of canalisation of 
the glans (see embryology). The other varieties 
are looked upon as an absence of the urethra 
and corpus spongiosum distal to the ectopic 
orifice, the absent structures being represented 
by a fibrous cord. In all except the first variety 
the penis is curved in a downward direction 
(chordee). The farther away the opening is from 
the normal position, the more pronounced is the 
bowing. In all cases the inferior aspect of the 
prepuce is poorly developed. 

Treatment. — In glandular hypospadias no Fig I552 ._ Penilc hypo . 
treatment is required, unless the opening is too spadias. The patient passes 
small, in which case meatotomy is performod. In S^onsmtedlJ Ce 

other varieties a plastic operation, of which there 

is a great variety, should be carried out* On this account circumcision 
during infancy should not be performed in these cases as the redundant 
skin will prove useful later. 

Stage 1. — Straightening the penis is undertaken preferably between one and a half 
and two years of age. A transverse incision is made on the ventral surface £ inch 
(1 25 cm.) distal to the misplaced external urinary meatus, and the skin on either side 
of the urethra is undermined, exposing the fibrotic corpus spongiosum, which is 
detached from before backwards by severing its fibrous attachment to the corpora 
cavernosa. This accomplished, the urethral orifice recedes towards the perineum; 
thus a coronal hypospadias becomes a penile, peno-scrotal, or perineal, and the penis 
is no longer tethered. The original transverse incision is further lengthened by 
carrying it into the under-surface of the prepuce on either side. The incision is then 
closed vertically, tension being relieved by making a longitudinal incision in the 
middle line through the skin of the dorsum of the penis and prepuce. The penis is 
wrapped in ribbon gauze soaked in flavine and liquid paraffin. 

Stage 2. — Denis Browne’s method of constructing a urethra is undertaken, preferably 
between five and seven years of age. Diversion of all urine from the seat of operation 
can be accomplished only by perineal urethrostomy. A Malecot catheter of correct 
size is passed into the bladder on a sound. The sound is withdrawn slightly, ana 
rotated so that its beak can be felt in the perineum. Strictly inthe middle line a sma 1 
incision is made, and the catheter is seen within the urethra. The wallof the catheter 
is grasped in a hsemostat while the assistant withdraws the sound. The butt end of the 
catheter is then drawn along the urethra and made to emerge in the perineum. Two 
cotton sutures are tied around the catheter and utilised to anchor it to the edges of the 

^Fcuhimir^a Nevi Urethra.— ton incision is made as outlined in fig. 1553 (*)• The 
flaps are undermined, special attention being paid to freeing the skin in the direction 
of die perineum, so Jhat when the flaps are united they he well forward of theold 
urethral opening. When the undermining involves the scrotum, stab wounds 
should be made on either side to allow the ready escape of blood and 1 seri aim N ^ 
with sharp scissors, a triangular area of glans is bared ofskmon «de of the 

nronosed new meatus (fie. 1555 (b)). An incision is made through the sKin along tnc 

S? *25. ■ U*- n* I* •» 

allowed to epithelialise. The flaps are sutured, but not to 8 Y hold the 

glass beads and small sections of soft aluminium tubmg, whiAarc crush^and h^dtft^ 

sutures in place (fig. 1553(c)). No dressing Vh^S^remov^in a week, 
cutane. Tetracycline is given for two weeks. The sut nerineal wound 

and the Malfeot catheter is withdrawn- on the tenth day. The penneai woun 

usually closes three to five days later. 

Sir Denis Browne , 1892-1966. Surgeon , Hospital for S j£ HdpumtxdePar^^' 

Ackille-Etitnne MaUcot . 1852- ?. He invented hts catheter while Interne aes nopi 

s.p.s. — 75 
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Fig. 1553. — Denis Browne’s operation for hypospadias. The buried strip of 
skin forms the new urethra. 


EPISPADIAS 

Unlike hypospadias, epispadias is very rare, occurring in one in 30,000 males and 
one in 400,000 females. The defect may be glandular (fig. 1554), penile, or total, 

the latter usually associated with ectopia vesicas In the 
first two varieties the urethral orifice is situated on the 
dorsum, and in the second variety the penis curves up- 
wards as well. 

Treatment. — The operative treatment is similar in 
principle to that of hypospadias, and is somewhat less 
difficult to perform. 

INJURIES 

Rupture of the urethra is divided into two distinct 
classes — rupture of the bulbous urethra, and rupture 
of the membranous urethra (syn. intrapelvic rup- 
ture) (fig. 1555). Each is again subdivided into 
complete and incomplete which relates to the 
circumference of the urethral wall, and total and 
partial which relates to the thickness of the wall. 

RUPTURE OF THE BULBOUS URETHRA 

Rupture of the bulbous urethra is the more com- 
mon accident. Almost without exception there is a 
history of a fall astride a projecting object. In the 
days of sailing-ships, the common cause was falling 
astride a spar from aloft. To-day a loose manhole 
cover (fig. 1556) and cycling accidents account for 
a number of cases. 

Clinical Features. — The triad of signs of a ruptured bulbous urethra is 
urethral haemorrhage, a perineal haematoma, and retention of urine. 

Preliminary Treatment and Investigation. — If the condition is sus 
pected, in order to diminish the possibility of extravasation, the patient should 
be told not to try to pass urine. No attempt should be made to catheterisi 
him until he is fit to be taken to an operation theatre, where asepsis can be 



Fig. 1555. — Showing 
the two varieties of rup- 
ture of the urethra. 



Fig. 1554. — Epispadias 
glandis. 
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assured and operation can be undertaken in necessary cases, 
dose of morphine is given, a course of chemotherapy started, 
cumstances are extenuating and the 
bladder is full, it should be emptied by 
suprapubic puncture (p. 1128) until the 
patient can be treated as above. If the 
patient has passed urine when first seen 
and there is no extravasation, then the 
rupture is partial and catheterisation 
should be avoided. 
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Fig. 1556. — The type of accident 
which results in rupture of the bulb of 
the urethra. ( After V. J. O'Conor ,) 

is the most likely part to be intact, so the be*k of the catheter should be directed 
towards this. < 

2. If the catheter passes it should be left In position for forty-eight hours. A 
perineal hsematoma must be drained, and the mid-line wound packed. 

3. If the catheter fails to pass, the site of the obstruction is explored, with the patient 
in the lithotomy position, through a mid-line perineal incision. Should it be impos- 
sible to define the proximal end of the ruptured urethra, a suprapubic cystotomy is 
performed and a fully curved sound passed down from the internal meatus. The 
exposed ends of the urethra are cleaned and the ventral aspect split longitudinally for 
15 cm. The circumference is then sutured as a flat ribbon, with fine catgut, the knots 
being left on the outside of the wall (fig. 1557). The bladder, if opened, is drained 

by a suprapubic catheter. If the repair has been 
accomplished without cystostomy the catheter can be 
passed into the bladder from the urethrostomy (fig. 
1557 (B)). A small balloon Gibbon-type catheter 
(12 F) is very satisfactory. The perineal wound is 
packed, not stitched. 

After-treatment. — The course of chemotherapy 
(Urolucosil 100 mg. six-hourly) is continued until 
healing is complete. The urine must be recultured 
after a week. The perineal wound is irrigated daily 
with a weak Eusol (hypochlorite) solution. The 
catheter is removed after eight to ten days. A perineal 
leak will persist for a few days. Sounds must be 
passed two weeks after healing to calibrate the urethra, 
and a urethrogram, performed two months later, will 
reveal the result. 



Treatment. 

1. Under strict aseptic precautions an 
attempt is made to pass a plastic coude 
catheter (14—16 F). The roof of the urethra 


Complications : 

Subcutaneous extravasion of urine occurs in total rupture if the 
patient attempts to pass urine (p. 1 186). 

Stricture. — This common complication is due, for the most part, to 

infection (p. 1193). 

RUPTURE OF THE MEMBRANOUS URETHRA (syn. INTRAPELVIC RUPTURE) 

Intrapelvic rupture of the urethra occurs in the membranous portion 
near the apex of the prostate (fig. 1555)- I 1 * s a complication of a fracture 
of the true pelvis or dislocation of the symphysis pubis; nevertheless, on y 
6 per cent, of cases of fractured pelvis are thus complicated. Blood, and later 
urine, are extravasated into the prevesical space and, because the puboprostatic 

Norman Otwav Knight C.tbbon . Contango, ary. Consulting Central Surgeon. Walton Hospital Liverpool. 
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ligaments are torn, the 
prostate and the bladder 
are displaced backwards 
and upwards, thus pro- 
ducing wide separation 
of the ends of the 
severed urethra (fig. 

1558). 

Clinical Features.— 

Signs of shock prevail 
for some hours, and 
those of a fractured pel- 
vis are also present. 
Usually urethral haemor- 
rhage is trivial in amount, 
or absent. Often it is 
only when the patient has 
not passed mine since 
the accident and hypo- 
gastric pain increases that signs of rupture of the urethra become manifest. 
On abdominal examination an ill-defined swelling is felt in the hypogastrium, 
usually more in evidence on one side than the other. In some cases the 
rounded dome of the distended bladder can be distinguished from the swelling 
caused by the prevesical extravasation. Per rectum the prostate cannot be 
felt ; the area normally occupied by it is tender and unsupported. 

Investigation. — (1) Radiographs of the pelvis are essential. Fractures 
involving the symphysis or the pubic rami may be associated with a ruptured 
urethra and in all such cases. (2) Catheterisation under strict aseptic pre- 
cautions must be attempted. If clear urine is obtained the urethra is intact. 
A cystogram should be performed to exclude rupture of the bladder. Blood- 
stained urine indicates a rupture of the urethra or bladder. One should be 
mindful lest the withdrawal of a few ounces of blood-stained mine from the 
prevesical space (fig. 1558) be mistaken for an entry into the bladder. Careful 
instillation of 10 ml. weak Hypaque (diatrizoate) solution, with further 
radiographs, will assist the diagnosis. 

Treatment of Ruptured Membranous Urethra. 

Other injuries may be present and must be evaluated. Blood loss must 
be corrected promptly. 

The first step of the operation is to make a suprapubic incision which opens the 
prevesical space. It is only after this has been done that it is possible to distinguish 
with certainty between an extraperitoneal tear of the bladder (p. 1124) and an intra- 
pelvic rupture of the urethra. The guiding rule is, if the bladder is even moderately 
distended the lesion must be situated below the vesical sphincter. Thus the diagnosis 
of intrapelvic rupture of the urethra is confirmed. Direct suture of the membranous 
urethra is impracticable, yet it is imperative to bring into direct apposition the widely 
separated ends of the urethra. Therefore the bladder is opened suprapubictdly and a 
metal bougie is passed through the internal meatus to the seat of the rupture. A 



Fig. 1558. — Intrapelvic rupture of the urethra. Note the 
displacement of the bladder backwards, due to the tearing 
of the pubo-prostatic ligaments. 
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second metal bougie is passed from the external urinary meatus. The two bournes are 
manipulated until their tips touch (fig. 1559). By slowly withdrawing the first bougie 
and steadfiy advancing the second, while keeping their tips in contact, it is possible to 
guide the second bougie into the bladder past h 

the seat of the rupture. The first bougie is 
withdrawn and a piece of plain rubber tubing of 
such a size as to fit tightly is threaded on to the 
beak of the second bougie, which is withdrawn, 
carrying with it the rubber tubing. Outside the 
external urinary meatus the bougie is disen- 
gaged from the rubber tubing, and to the latter 
is fastened, by means of a stitch, the tip of a 
Foley’s catheter. By pulling on the vesical end 
of the rubber tubing the tip of the Foley’s 
catheter is drawn into the mouth of the supra- 
pubic wound, where it is disconnected from the 
rubber tube. At this stage it is advisable to tie 
a long piece of silk firmly to the tip of the 
Foley’s catheter, and to wind the excess around 
a wooden spatula. (Thus, should the balloon 
burst, the Foley’s catheter can be replaced by 
the rail-road method just described). This 
completed, the balloon (30 ml.) of the catheter 
is moderately distended with water and the side 
tube is ligated (fig. 1561). 

Concluding the Operation . — The catheter is 
drawn down so that the balloon rests upon the bladder neck. The bladder is closed 

around a Malccot catheter (fig. 1560), and the 
prevesical space is drained with corrugated 
rubber. 



Fig. 1559. — Intrapelvic rupture of 
the urethra. Showing the tips of the 
metal bougies in contact. 



After-treatment: 

Urological. — (i) By the mediation of a 

length of silk, attached to the bell end of 
Fig. 1560. Malccot catheter. the catheter and transfixing both walls of the 

catheter, extension is applied to the catheter via a pulley and a weight ; 
thus the severed ends of the urethra are brought into contact (fig. 1561). 
The weight applied is 2 lb. 

(900 G.) for the first three 
days and 1 lb. for the next ten 
days. Bed-cages are arranged 
so as to prevent the bedclothes 
touching the taut silk cords. 

(2) Suprapubic drainage of 
the bladder is maintained for 
fourteen to twenty-one days. 

(3) The urine is kept alka- 
line and antibiotic treatment 
is given until the patient has a sterile urine and completely healed wounds. 

(4) On or about the twelfth day the Foley’s catheter is removed, and dur- 
ing the process the silk attached to its tip is unwound from the spatula , 
thus the silk lies along the whole length of the urethra, one end being tied 
to the spatula and the other emerging from the external urinary meatus. The 
suprapubic tube can be clipped off at about the fourteenth day, and t e 

Frederic Eugene Bahai Foley 1SU1-19G6. Urologist , Miller and Ancker Hospital «, St. Pauly U.S.A. 




Fig. 1561. — Method of 
correcting backward dis- 
placement of the prostate 
and approximating die ends 
of the ruptured urethra by 
traction on a Foley’s catheter. 
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patient passes urine easily is can be removed. The silk thread should be 
retained for the passage of bougies by the rail-road method at the end of 
another week, and then it should be removed, unless the insertion of another 
catheter becomes necessary. 

Orthopaedic. — For management of the fractured pelvis, see p. 213. 


EXTRAVASATION OF URINE 

Superficial extravasation occurs in neglected cases of complete rupture 
of the bulbous urethra, i.e. when operation is not undertaken within twelve to 
twenty-four hours, and in ruptured periurethral abscess. 

The extravasated urine cannot pass (1) behind the mid-perineal point, because of 
the attachment of the perineal (Colies’s) fascia to the triangular ligament ; (2) into 
the thighs, for the deep layer of the superficial fascia of the abdominal wall (Scarpa's 
fascia) blends with the pubic portion of the fascia lata just distal to the inguinal 
ligament ; (3) into the inguinal canals, because of the intercolumnar fibres and fascia 
of the external oblique (external spermatic fascia). 


It therefore must pass (1) into the scrotum ; (2) beneath the superficial 
fascia of the penis ; (3) up the abdominal wall beneath the deep layer of 

the superficial fascia (fig. 1562). 



Fig. 1562. — The fascial planes 
concerned in superficial extravasa- 
tion of urine. Trans. Per. M - 
Transverse Perineal muscle. 


Treatment. — Urgent operation is a 
necessity. 

Multiple incisions are made in the infiltrated 
tissues of sufficient depth to penetrate the limiting 
fascia. By the time extravasation has occurred it 
is unlikely that the urethra can be repaired in the 
way described already (p. 1188), for the sutures 
would cut out of the oedematous inflamed tissues. 
It is therefore often advisable to adopt the suture- 
less operation of Rutherfurd. Suprapubic cystos- 
tomy is performed and a metal bougie is passed 
through the internal urinary meatus. The patient 
having been placed in the lithotomy position, 
another metal bougie is passed from the external 
urinary meatus to the perineum, and perineal 
section is carried out. A Foley's catheter is intro- 
duced from the external urinary meatus into the 
bladder in the same way as that described for intra- 
pelvic rupture of the urethra, and the bladder 


is closed around a de Pezzer catheter. The 
perineal wound is left widely open. The 
urethral catheter is removed after three or four 
days. In other respects the after-treatment is 
similar to that for complete rupture of the 
bulbous urethra. 

Deep extravasation (fig. 1563) occurs 
in the case of extraperitoneal rupture of 
the bladder, intrapelvic rupture of the 
urethra, and after suprapubic puncture, 
when die bladder has been allowed to 
refill. It can also result from rupture or 
perforation of a ureter, or unnoticed 
damage to the bladder or prostatic capsule 



Fig. 156J. — Area occupied by ex- 
travasated blood and urine in the case 
of intrapelvic rupture of the urethra. 


Abraham Colies, 1773-1843 . Surgeon , Dr. Steevens' Hospital , Dublin • Professor of Surgery for thirty~two years. 
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Charles Pierre Denonvilliers , 1808-1872. Professor of Anatomy , later Professor of Surgery , Paris. 

Henry Rutherfurd , 1861-1920. Surgeon , Glasgow Roval Infirmary. 

Oscar Michel Benvenuto de Pezzer , 1853-1917. Assistant tn the Urological Department, Necker Hospital, Parts 
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during per-urethral resections. In these conditions urine extravasates in the 
layers of the pelvic fascia and in the retroperitoneal tissues. 

Treatment. — When extravasation is proceeding from the bladder, it is 
necessary to drain the prevesical space (cave of Retzius) and to perform 
suprapubic cystostomy. The treatment of the various conditions which give 
rise to deep extravasation of urine is considered in the appropriate sections. 


INFLAMMATIONS 

ULCERATION OF THE URETHRAL MEATUS 

Ulceration of the meatus in young male children (fig. 1564) is a common clinical 
entity. It is never found in the uncircumcised. It is common after circumcision, 
though an interval of three to eighteen months may elapse between the operation and 
the onset of symptoms. Lack of protection given by the prepuce is the initial cause. 
Friction of the clothing and ammoniacal urine are important secondary aetiological 
factors. The ulcer causes a scab to form which closes the meatus, and the child can 
only urinate by bursting this scab (fig. 1564). This process is usually accom- 
panied by pain and screaming, and a few drops of blood may be passed. Ulceration 
and scab formation alternate, and if * 
neglected, cicatricial contracture of the | 
meatus may result eventually in an acquired 
pin-hole meatus. 

Treatment. — A simple regimen of wash- 
ing the napkins in boric acid crystals after 
boiling and applying 5 per cent, boracic 
ointment locally is usually curative. These 
measures neutralise the alkaline urine. A few 
cases require meatotomy (p. 1183). 

URETHRITIS 

Gonorrhoea (p. 31). 

Non-gonococcal urethritis has be- 
come a world problem ; it is now nearly 
as common as gonorrhoea in the male. 

The incubation period is somewhat pi<j I564 _ ulceration of ^ urinary 
longer than that of gonorrhoea. The meatus in a child of one year. 

cause of this infection has yet to be 

discovered. An organism of the pleuro-pneumonia group has been in- 
criminated, but at the present time this is considered not to be the cause, but 
an early symbiotic intruder. In most instances the infection is t e res t o 
coitus with a woman suffering from leucorrhcea and a cervical erosion, and 
whenever possible the female partner should be examined and other- 

wise reinfection is probable. While in many cases organisms m the 
are absent, in others, especially those of long standing, a P rofils ^ an< ^ J“ ied f 
flora is found. Undoubtedly most of these organisms are the result ol 

^Thfs^wms^e identical with those of gonGtrhtta, and the diagnosis 

can only be established by failing to find the gonococcus after mtens 

investigation on several occasions. self-limiting disease, which 

Treatment.— Non-gonococcal urethritis is a sen , . * d ^ 

makes the results of treatment difficult to assess. Pr f “e Woimd t 
urethral irrigations with oxycyanide of mercury m a strength of i m 8,000 
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and the temperature of the irrigating fluid 105° F. (40-5° C.) given once daily 
for three to seven days is successful in 85 per cent, of cases. In some 
quarters treatment by local irrigation is decried as old-fashioned, whereas 
treatment exclusively by antibiotics (which are very costly but are less 
troublesome to administer) are in favour generally. Good results have 
been obtained by oxytetracycline and also spiramycin, given orally four times 
a day for five days (Willcox). Furacin urethral suppositories quickly render 
the patient asymptomatic, but on withholding the treatment early relapse is 
the rule. In most instances refractory cases are due to misdiagnosis, the 
most common being overlooking the presence of a urethral polypus or 
especially a trichomonas infection. 

Urethritis due to Trichomonas Vaginalis. — Although infection due to 
Trichomonas vaginalis is regarded as a disease of women, there is increasing 
evidence of its occurrence in men as well ; indeed, the carrier of the disease 
is often a male in whom the parasite causes no symptoms. In men, the 
small number of parasites present in the discharge, and the difficulty in 
finding them, accounts for the fact that infection with Trichomonas vaginalis 



Fig. 1565. — Tricho- 
monas vaginalis. 


is not widely recognised, and such infection is considered 
to be due to non-gonococcal urethritis. The type of 
discharge is in no way diagnostic : it is slight to moderate 
in amount, greyish in colour, and of a thin or mucoid 
nature. It is only by examining at once a specimen of the 
discharge as a ‘ hanging drop 5 preparation that this pro- 
tozoon (fig. 1565) can be identified. T. vaginalis urethritis 
in the male often proves a most difficult infection to 
eradicate, the treatment being handicapped by the high 
rate of reinfection, which emphasises the necessity for 
treating the female partner as well as the male. The 


most promising results have followed treatment with metronidazole, 200 mg. 


by mouth t.d.s. for ten to fourteen days. 


REITER'S DISEASE 

The condition is venereal in origin and commences as a subacute urethritis four to six 
weeks after contact. The discharge is usually devoid of organisms, being clear and 
viscid. A few days later conjunctivitis occurs, at first unilateral, and then bilateral. 
Usually in ten days to two weeks arthritis supervenes (acute hydrarthrosis of at least 
one joint is present in every case). Another concurrent manifestation that often 
accompanies the onset of arthritis is keratoderma blennorrhagicum, consisting of 
nodules, vesicles, and pustules, frequently found on the soles of the feet. Pleuro- 
pneumonia-like organisms have been isolated from the various lesions of this condi- 
tion in approximately 30 per cent, of cases. 

Differential Diagnosis. — In untreated gonorrhoea, arthritis and ophthalmic 
infection were not rare in the past. The absence of the gonococcus is of the highest 
importance in coming to the conclusion that the symptoms are due to Reiter’s disease. 
In Reiter’s disease the urethritis, as well as the arthritis, is milder and the incubation 
period is much longer than in gonorrhoea. Furthermore, never are the ocular 
manifestations of Reiter’s disease so destructive as those of gonorrhoea. 

Prognosis. — The urethritis and conjunctivitis frequently subside in a few weeks, 
but more often than not the arthritis persists for many months. 

Treatment. — While the ophthalmic complications must be treated thoroughly 
following the usual lines (eye-baths and shades), there is no evidence that any form of 

Richard Robert Willcox , Contemporary. Consultant Venereologist , St. Mary's Hospital , London. 

Hans Reiter , Contemporary . Honorary Professor of Hygiene, Friedrich WilhelmrUniversit&t , Berlin , Germany. 
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treatment at present in use has any influence on the course of the disease (Fowler) 
Various antibiotics and fever therapy induced by graduated doses of triple typhoid 
vaccine (TAB) have been tried, the last being given for the arthritis. 


URETHRAL STRICTURE 


Congenital. 
Traumatic — = 


Bulbous. 

Membranous. 


Inflammatory 



Post-gonorrhceal 
Post-urcthral chancre. 
Tuberculous# 


Instrumental 


Indwelling cfcttheter. 

Following the passage of a large calibre 
endoscope, hotably a rcscctoscope. 


^ . ___ — - — Prostatectomy. 

Post-operative Amputation jpf the penis. 


Post-gonorrhceal stricture, which has become very much less common 
since the introduction of the antibiotic treatment of gonorrhoea, is situated 
most frequently (a) in the bulb (70 per cent.); (b) at the peno-scrotal junction; 
(c) in the distal part of the spongy urethra, in that order. The membranous 
and prostatic parts of the urethra are exempt. 


Multiple strictures are relatively common. When there are two strictures, the 
deeper is the narrower; when there are three strictures, the deepest is the narrowest. 
If a stricture in the penile urethra has a very narrow orifice, there is seldom another 

stricture behind it. . . . . 

Pathology. — Following inadequately treated gonorrhoea, infection persists in the 
periurethral glands, and spreads to the periglandular tissues, which become infiltrated 
with round cells and fibroblasts. Gradually the infiltrated periurethral tissues 
contract with the formation of scar tissue, localised thrombophlebitis of the corpus 
spongiosum playing a part in the more dense varieties. Whereas in the bulbous 
urethra the fibrosis is most in evidence in the roof, in the penile urethra it predominates 
in the floor. Most strictures develop during the first year after gonorrhoeal infection, 
but they may not give rise to difficulty in micturition for ten to fifteen years. 

Clini cal Features. — In a stricture of large calibre the only symptoms are 
the occasional passage offtakes (desquamated epithelium) in the urine and a 
varying amount of urethral discharge (gleet), most in evidence in the early 
morning (the morning ‘ dew-drop ’). Often these symptoms are negketed 
until the diminished calibre of the urethra causes considerable difficulty in 
micturition. In contradistinction to obstruction due to an enlarged prostate, 
the patient finds he must strain to empty the bladder. Another distinguish- 
ing feature is the patient’s age. He is often considerably younger than the 
prostatic sufferer, or the symptoms date back to some tune prior to the 
fiftieth year. The stream becomes progressively narrower, Huctuntionis p 
longed, and after it has seemingly ended dribbling occurs. 
urine trickling from the dilated urethra above the stnewre. I“cre g 

frequency of micturition, at first during the day and then °. J £ ■ of 

night, is another common complaint, due either to incomp , 

the bladder at each act of micturition, or to cystitis, or to both. g 

William Fowler, Contemporary. Consulting Venereologist, The General Hospital, Birmingham. 
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standing cases it is often possible to palpate the stricture from without as an 
induration in the urethral floor. The evil effects of urethral obstruction upon 
the bladder, meters, and kidneys are similar to those of prostatic obstruction 
(p. 1 162). Untreated, sooner or later retention of urine supervenes. Some- 
times acute retention sets in while the stricture is still of moderate calibre; it 
is then due to superadded oedema of the urethral mucous membrane in the 
neighbourhood of the stricture, brought about by voluntary retention, 
alcoholic excess, or recrudescence of local infection. In other cases narrow- 
ness of the stricture results in increasing inability to expel residual urine, and 
acute-on-chronic retention, or retention-with-overflow, supervenes. 

Urethroscopy renders the diagnosis of urethral stricture very precise. 

The stricture can be seen as a white scar of fibrous tissue, and its position in the 
urethra, the size of its contained lumen, and its dilatability can be judged (fig. 1566). 



Fig. 1566. — Urethroscopic appearances, (a) Fine-bore stricture. (6) Moderate-bore 
stricture. ( c ) Crescentic stricture of the roof, (d) Stricture with false passage. 


Often a 
placed. 


stricture encircles the whole urethra, and the lumen is more or less centrally 
but from time to time a variety of urethroscopic appearances is noted in 

individual cases ; for instance, the stricture 
may take the form of a crescent. 

False passages may be seen. They are 
recent penetrations of the urethra in front of 
the stricture due to unskilful attempts to pass 
a bougie. False passages are particularly liable 
to bleed, and it is essential to abandon aero- 
urethroscopy if urethral haemorrhage occurs, 
for fatal air embolism has resulted from 
air being pumped into the cavernous tissue 
through a urethral wound. 



Fig. 1567. — Urethrogram showing a 
stricture of the membranous urethra 
following fracture of the pelvis. 

Urethrography (p. 1066) supplies 
information concerning the length of a 
stricture, of dilatation or diverticulum 
formation above the stricture, or failure 
of the medium to pass a stricture 
(figs. 1567 and 1568). 

INSTRUMENTAL TREATMENT 

Intermittent Dilatation. — In the 
majority of instances, provided the 



Fig. 1568. — Gonorrhoeal stricture of 
the bulbous urethra. 
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patient attends regularly, dilatation at suitable intervals is a satisfactory form of 
treatment. Before each dilatation the patient should pass urine, the elans 
penis and urinary meatus are cleansed and the urethra is filled with a mild 
antiseptic solution, and local anesthetic in a methyl cellulose base (Lidothesin) 
Dilatation must be carried out gently with bougies of increasing size. 

On no account should the stricture be forcibly or over-dilated, both of 
which result in traumatisation that induces inflammatory oedema and sub- 
sequent formation of more fibrous tissue. 


Strictures of very small calibre should be dilated twice a week at first. With this 
exception it is sufficient for the patient to attend for treatment at regular intervals and 
an erstwhile reminder to the patient was that he must return for treatment ‘ once a 
week for a month, once a month for a year, and every year on his birthday ’ A few 
strictures are cured by full dilatation, but in th$ majority the patients must be kept 
under supervision for the remainder of their live*. 

Gum-elastic bougies (syn. French bougies^ (fig. 1569) should be the standard 
instruments in the early stages of treatment of all but the very finest strictures. It is 


GCISUTo'UKINAr.V 



Fig. 1569. — Gum-elastic bougie. 


usual to commence with a No. ro French, and if this cannot be passed, progressively 
smaller, or even filiform bougies are employed. 

Filiform bougies are gum-elastic bougies varying in size from i to 3 French. 
If one fails to pass, it is often valuable to insert several as far as the stricture. By 
manipulating each back and forth, frequently one of them can be induced to negotiate 
the stricture (fig. 1570). To distend the urethra with sterile olive-oil and apply a 
penile clamp to the glans penis prior to attempting the foregoing method adds to the 
chances of its success, because obstructing folds of mucous membrane are separated 
by the oil distension. If this method fails, it is sometimes possible to pass a filiform 
bougie through the stricture under the vision afforded by a urethroscope. If any 

bleeding has been occasioned by the attempt to pass 
bougies, urethroscopy should be postponed for several 
days. Very few urethral strictures are impassable, 
but it often requires patience to insinuate even the 
finest urethral guide : only when even a filiform bougie 
cannot be passed on three successive occasions is a 
stricture held to be impassable. 



Fig. 1570. — ‘Faggot 
method of introducing 
a bougie through a 
stricture. 


Fig. 1571. — Filiform bougie with follower. 


Filiform Bougies with Followers. — Filiform bougies furnished with threaded 
hollow mounts at their proximal ends are to be preferred, because screw-ended 
gum-elastic bougies of a larger size can be attached and guided by the filiform 
through the stricture. In this way many strictures of very small calibre can be 

dilated sufficiently to render sub- 
sequent dilatations less tedious. 

By means of gum-elastic bougies 
a stricture is dilated up to the size 
of 14 French. Thereafter metal 
bougies are to be preferred. 

Lister’s metal bougies (syn. 






Fig. 1572. — Lister’s metal bougie. 


English bougies) (fig. 1572) are indicated after the second or third attendance of the 
patient, when it has been proved that the stricture is responding to dilatation by the 
French bougies. Metal bougies of a smaller size than 7/9 English should not be 
used, for fear of making a false passage. 

Lord Lister 1327-1912. Professor of Surgery at Glasgow, Edinburgh , and London . 
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Continuous dilatation necessitates some days of in-patient treatment, but it is 
of immense benefit in cases where little or very slow progress is made by intermittent 
dilatation. In a number of instances continuous dilatation obviates the necessity for 
operative treatment. After dilatation with gum-elastic bougies a catheter of corres- 
ponding size is tied into the urethra. On its removal two or three days later it will 
be found possible to pass much larger bougies. 

OPERATIVE TREATMENT 

i. External urethrotomy (Wheelhouse’s operation) is the operation of 
choice when a patient presents with acute retention and the stricture proves 
impassable. 

With the patient in the lithotomy position the Wheelhouse staff (fig. 1573) is passed 
down to the face of the stricture, and the urethra distal to the stricture opened by 
cutting down on to the groove in the staff. Stay sutures hold the edges open to 
display the face of the stricture. The mid-line incision is then carried backwards 





Fig. 1573. — The Wheelhouse staff. 

until the dilated proximal dilated urethra is opened. Urine will usually leak out 
under some pressure. A catheter is now passed from the external meatus across the 
opened urethra into the bladder, and the wound packed lightly. Alternatively the 
operation can be concluded formally as the first stage of a urethroplasty (see below) 

by stitching skin edge to mucosal 
-®- edge. 

2. Internal urethrotomy is now 

a rare procedure. It can only be used 
if the stricture is passable. A tri- 
angular cutting knife (fig. 1574) runs 
in a grooved staff, which is guided 

Fig. 1574. — Thomson-Walker’s urethrotome. through the stricture by a fine gum- 

elastic bougie. The stricture is 
divided by sharp thrusts of the knife. Intermittent dilatation by bougies should be 
commenced fourteen days later. 

3. Urethroplasty. — Nowadays surgical cure by means of a two-stage 
urethroplasty is applicable to all strictures of the bulbar and penile portions, 
and is the treatment of choice. 

Johanson's Urethroplasty. — The circular constricting tissues should be completely 
divided, and the normal urethra opened at either end for a distance of about 2 cm. 
Skin and mucosal edges arc united to 
prevent the urethral edges from rejoining 
(fig. 1575). Contraction of the damaged 
tissues and of the incisional scar will; occur, 
but three months later — employing the 
principle used in the Denis Browne repair 
of a hypospadias (p. 1185) — a strip of skin, 
which has obtained a blood supply from 
deep tissues and the residual urethral wall, 
can be buried to form a new penile urethra 
and distal bulb. 

For the second stage of the repair of the 
posterior part of the bulb, a funnel of 
scrotal skin will have to be used to reach 
the upper end of the urethral defect 
(fig. 1576). 

Claudius Galen Wheelhouse , Surgeon , Leeds . 

Sir John Thomson- Walker, 1870-1937. Surgeon , St. Peter*s Hospital , London. 

Bengt Johanson % Contemporary. Associate Professor of Plastic Surgery , University of Gothenburg . 



A B 

Fig. 1575. — Johanson’s urethroplasty. 
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Fig. 1576. — Urethro- 
plasty for the posterior 
part of the bulb using a 
funnel of scrotal skin. 



OTHER CAUSES OF URETHRAL STRICTURE 

Congenital stricture has been considered on p. 1183. 

Traumatic stricture follows unskilful or delayed treatment of rupture of the 
bulbous urethra. If dilatation is unsatisfactory* a urethroplasty should be done. 

The so-called stricture following rupture of the membranous urethra is often not a 
stricture at all but a complete loss of continuity of the urethra (fig. 1558). If, as 
frequently occurs, it proves impossible to keep thdpassage dilated by the usual methods, 
the only alternative to transplantation of the ureters is Badenoch’s 
pull-through operation. After the bladder has been opened supra- 
pubically, with the patient in the lithotomy position, a metal sound 
is passed up the urethra and when arrested by the stricture its tip 
is cut down upon in the perineum. The distal urethra is then 
freed as a tube for 4 to 6 cm. A large metal sound is passed supra- 
pubically down the urethra and cut down upon from the perineum 
until it can be forced through the area of fibrosis. A rubber 
catheter is attached to it by the butt end and pulled back through 
the suprapubic opening. The freed distal urethra is threaded over 
the lower end of the catheter and its end stitched to the catheter 
some 10 cm. (4 inches) from its tip with interrupted chromic catgut 

Fig. 1 577 stitches. Traction on the catheter then guides the distal urethra 

Badenoch’s pull- into the prostatic urethra where it is held by attaching an artery 

through opera- forceps to the catheter as it emerges on to the abdominal wall 

tion completed. (fig. 1577). Finally, the perineum is closed and a suprapubic 
cystostomy temporarily established. 

Post-instrumental stricture can occur in any part of the urethra from 
trauma due to the passage of a large-calibred endoscope, or from urethritis from 
an indwelling catheter. To avoid the former, some surgeons advise performing 
perineal urethrostomy in order to pass a resectoscope in patients with a narrow 
urethra. 

Post-operative Stricture. — A stricture develops in about 4 per cent, of cases 
after prostatectomy, irrespective of the method employed. The stricture is usually 
situated in the proximal end of the prostatic urethra. In many cases the stricture can 
be dilated by regular intermittent dilatation. When the stricture takes the form of 
a shelf at the junction of the bladder with the prostatic bed, the bladder must be 
opened and the shelf excised. 

Post-operative stricture can also follow partial or complete amputation of the penis. 
Methods of avoiding this complication are described in the section dealing with these 
operations (p. 1211). Regular dilatation is satisfactory. 


COMPLICATIONS OF URETHRAL STRICTURE 

1. Retention of urine (p. 1126). 

2. Urethral diverticulum. 

3. Periurethral abscess. 

4. Urethral fistula. 

Alec Badenoch, Contemporary. Consulting Surgeon , St Bartholomew's Hospital , London. 
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5. All the attendant evils of * back pressure ’, culminating in bilateral 
hydronephrosis, combined with a susceptibility to urinary infection and an 
increased liability to urinary calculus. 

6. Hernia, haemorrhoids, or rectal prolapse may be 
induced by the straining. 

Diverticulum of the male urethra (syn. urethral pouch) 

1. Congenital. 

2. Due to increased intraurethral pressure behind a stricture. 

3. Due to the long-continued presence of a urethral calculus. 

4. Indwelling catheters in paraplegics. 

In many cases the pouch can be seen (fig. 1578), and those 
which are not obvious at first become so when the patient inter- 
rupts the stream of urine. 

Treatment is excision of the diverticulum and removal of the cause if possible. 



Fig. 1578. — A 
urethral diver- 
ticulum. 


PERIURETHRAL ABSCESS 

There are two main varieties of acute abscess : 

Penile periurethral abscess arises as an infection of one of the glands of 
Littre, and is usually a complication of acute gonococcal urethritis. A tender 
induration can be felt on the under-surface of the 
penis (fig. 1579). Left to nature, frequently the 
abscess bursts externally, and a urinary fistula is 
liable to result. 

Treatment. — The passage of a bougie often 
causes the abscess to burst into the urethra. When 
this is unsuccessful, a ureteric meatotome is passed 
through a urethroscope and the abscess is opened by 
diathermy. When an abscess lies behind a stricture 
of the urethra it must be drained externally. 

Bulbous periurethral abscess runs a 
variable course. Its most acute form, formerly 
termed periurethral abscess with extravasation 
of urine, is better termed periurethral phlegmon, 
because in 50 per cent, of cases there is no 
stricture of the urethra present. Of the remainder, the majority have a 
passable stricture, while in the minority the stricture is impermeable. Conse- 
quently, in the majority of cases there is no reason why urine should extra- 
vasate. The condition is due to a spreading cellulitis caused by strepto- 
cocci and anaerobic organisms invading the same cellular plane as that of 
superficial extravasation of urine (p. 1190). 

Clinical Features. — There is pain in the perineum, a high temperature, 
repeated rigors, and a rapid pulse-rate. In early cases the tenderness and 
swelling are limited to the perineum. Later, often in a matter of hours, the 
scrotum and then the penis become oedematous, and the infection spreads 
beneath the superficial fascia of the abdominal wall (p. 1024). 

Treatment. — Antibiotics have greatly improved the prognosis. 

Operation. — The perineal abscess should be opened. In addition, if spreading 
cellulitis is present, incisions deep enough to divide the superficial fascia are made 
into the infiltrated scrotum, penis, and abdominal wall, wherever considered necessary. 

Alexis Littre , 1668-1726. Surgeon and Anatomist , Paris. 



Fig. 1579. —7 Common situa- 
tions of a periurethral abscess. 

{After F. Paptn.) 
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When there is partial or complete retention of urine, if the infection is limited to the 

scrotum and the penis, after changing gloves and instruments, suprapubic cystostomy 

should be performed. If the superficial layer of y y 

the abdominal wall is implicated, it is best to drain 

the bladder by performing perineal urethrostomy. ‘^3*4 

It should be noted that the abscess usually com- 

municates with the urethra by a minute opening 

which cannot be found. IMHM 

After-treatment. — After instilling hydrogen 
peroxide into them, the various incisions are irri- 

gated with weak potassium permanganate solution. BH| ■ 

Later sitz baths 1 of the same solution are given. I 

When the infection has been overcome, the stricture 

of the urethra, if present, is treated by one of the Fig. 1580.-— Chronic periurethral 
methods described already. abscess. 


Chronic periurethral abscess is nearly always situated in the perineum 
(fig. 1580) and is associated with much periurethritis. It is almost invariably 
the result of a long-standing stricture of the bulbous urethra. The abscess 
should be opened, together with the various pockets that are often present. 
Later the associated stricture must receive adequate treatment. The condition 
is liable to be complicated by a urethral fistula which occurs cither spon- 
taneously or as a result of incision of the abscess. 


URKTHRAL FISTULA 

The most frequent cause of an acquired external urethral fistula is bursting or 
incision of a periurethral abscess. When the opening is situated in the penile 
urethra or at the peno-scrotal junction, the amount of urine that escapes at each act of 
micturition is often small. A fistula following a periurethral abscess of the bulbous 
urethra can be either single or multiple. In the latter case the fistulas originate behind 
a tight stricture and the patient passes most or all of his urine through the various 
fistulas (watering-can perineum). A fistula can also follow external urethrotomy when 
there is a stricture situated more distally. 

Treatment. — A small fistula often closes spontaneously after repeated dilatation 
of the urethra. Searing the track with the diathermy needle often encourages 
closure. Occasionally urethroplasty (p. 1196) is indicated. 

URETHRAL CALCULUS 

Calculi occur less frequently in the urethra than in any other part of the urinary 
tract. A urethral calculus can arise primarily in the urethra behind a stricture or in 
an infected urethral diverticulum. The latter are composed of phosphates. Less 
rarely a calculus which has migrated from the ureter becomes arrested in the prostatic, 
bulbous, or penile portions of the urethra. Migratory calculi are arrested in the 
urethra relatively frequently in children under the age of two, the explanation 
being that the comparatively large vesical neck allows them to pass out of the bladder. 

Clinical Features.— In the case of a migratory calculus arrested in the urethra, 
typically there is a history of an attack of renal colic two or three days previously. 
During micturition the patient experiences sudden pain in the urethra and the stream 
of urine ceases abruptly. A few drops of blood-stained urine follow, and then there 
is retention of urine. A stone can be palpated readily through the floor of the 
urethra. When the stone has been arrested in the prostatic urethra a rectal 
examination usually reveals a tender, hard nodule in the middle line of the prostate, 
generally near its apex. A calculus forming behind a urethral stricture often does so 
without causing much additional discomfort and it sometimes attains a consi era ® 
size before giving rise to retention of urine or painful dysuna. In some cases 

1 Sitz bath - in which the patient sits in a bath-tub, bathing only the hips and the buttocks. 
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a stone can be felt easily ; in others, owing to periurethral thickening, its presence is 
not suspected until it is seen at urethroscopy, or a grating sensation is experienced on 

passing a gum-elastic bougie or a characteristic 
click is heard if a metal bougie has been employed. 
In all but superficially placed calculi giving rise to 
acute symptoms, radiography is necessary to con- 
m ‘'"jH firm the presence, and particularly to reveal the 

size of the calculus (fig. 1581) before commencing 

irn 1 ' t ■> ' m Mj Treatment: 

(1) Prostatic Urethra . — When the 
arrested in the prostatic urethra a general 
Fig. 1581. — Radiograph showing anesthetic is given, and a metal bougie is inserted 

calculus impacted in the bulbous along the urethra as far as the calculus. In cases 
urethra. of recent impaction the stone can be pushed into 

the bladder, where it can be crushed by litholapaxy 
and the fragments evacuated. In cases of long-standing the stone is hour-glass shaped, 
and impacted firmly, in which event it is best approached through the bladder. 


(2) Membranous and { 3) Bulbous Urethra . — Occasionally a small stone can be removed 
from the deeper parts of the urethra by means of urethral forceps passed through a 
urethroscope. On no account must aero-urethroscopy be employed (danger of air 
embolism if bleeding occurs). A stone impacted in the proximal urethra sometimes can 
be manipulated forward if the urethra is distended with lotion. Another method 
is to pass a number of filiform bougies beyond the stone, twist them, and endeavour 
to dislodge the calculus by pulling all the bougies out together. A stone impacted 
in the fossa navicularis, or manipulated into this position, sometimes can be removed 
by urethral forceps, or by inserting a probe behind it. 

Operative Measures (situations 2 and 3). — Meatotomy is often required to permit 
the stone to be withdrawn. When a stone cannot be removed by one of the exped- 
ients described above, an incision is made through the floor of the urethra on to the 
stone (external urethrotomy). After the stone has been ex- 
tracted, in the absence of a stricture and gross infection, the 
urethra can be closed in layers. 

NEOPLASMS OF THE MALE URETHRA 

Polypi are usually multiple and occur most frequently in 
the region of the verumontanum. As seen at urethroscopy, 
each polypus is a pale, finger-like projection (fig. 1582) with 
blood-vessels coursing over it. Polypi are never found with- 
out chronic infection. Sometimes, if the infection can be 
cured, the polypi disappear; conversely, if polypi are des- . FlG * I 5 82 * Polyp 1 
troyed, chronic urethritis, which previously resisted treat- Sircthr^TheToccur 
ment, often responds to it. Possibly this condition should also in ' the posterior 
be classified as a granuloma. urethra of females. 

Papilloma. — From time to time a solitary papilloma 
occurs, most often within the fossa navicularis and, as it enlarges, it protrudes from 
the external urinary meatus (fig. 1583). 

Multiple papillomas associated with penile papillomas (p. 1209) sometimes spring 
from mucous membrane just within the external urinary meatus. 

Papillomatosis of the urethra is most often associated with papillomas of the blad- 
der — the posterior urethra is considerably more often affected than the anterior 
urethra. 



The typical symptom of papilloma of the urethra is slight hsematuria immediately 
preceding micturition. 

Angioma is rare. The hsematuria to which it gives rise is often profuse, and may 
occur independently of micturition. 

Treatment of all the foregoing neoplasms is diathermy coagulation through a 
urethroscope. Exceptionally the neoplasm is so accessible that it can be fulgurated 
without employing a urethroscope. 

Carcinoma is rare. Usually a urethral stricture is antecedent to the carcinoma. 
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Spread to the inguinal lymph nodes often occurs. Blood-borne distant metastases 
are un^mmon unless the cavernous tissue of the penis becomes impEd 

Clinical Features. As a rule, the first and only symptom is a profuse urethral 
discharge. Carcmoma of the urethra is therefore one of the many earned 
‘ urethntis \ Later, the discharge becomes y 01 

blood-stained and the symptoms of stricture of 
the urethra supervene* The chronic nature of 
the condition in a man past forty years of age, 
the presence of blood in the discharge or in 
the urin^, a tendency to bleed easily during in- 
strumentation, and above all palpable indura- 
tion, are factors that lead to a suspicion of 
carcinoma. In the deeper parts of the urethra, 
sometimes the first manifestation is an indolent 
periurethral abscess that after incision not only 
fails to heal, but the periurethral induration in- 
creases. 

Biopsy then establishes the diagnosis. 

Treatment. — When the growth is in the 
anterior part of the penile urethra partial ampu- 
tation of the penis can be carried out, and 
provided the growth has been diagnosed 
reasonably early, long survival can be expected. 

Complete amputation with the construction of 
a perineal meatus is required when the neoplasm 
is situated more posteriorly. 

When the carcinoma is situated further back a still more extensive operation, 
which includes radical prostatectomy, is the only hope of eradicating the disease. 



Fig. 1583. — Papilloma of the fossa 
navicularis extruding from the ex- 
ternal urinary meatus. 


THE FEMALE URETHRA 


Urethritis. — As in the male, acute urethritis can be due to gonorrhoea or 
to non-gonococcal urethritis. Likewise chronic urethritis may or may not 
be due to gonorrhoea, and in its severe forms is a urethro-trigonitis. The 
symptoms are increased frequency, pain on micturition, urgency, terminal 
haematuria, and low back pain. Urethral tenderness is an important sign of 
infection of Skene’s tubules. Pressure on the urethra causes pus to exude 
from the orifices of the ducts surrounding the urethral opening. Incomplete 
cure of the infection in these tubules is a source of chronicity in anterior 
urethritis. In cases of posterior urethritis, urethral polypi are often present 
and can be seen on urethroscopy. 

Treatment. — In addition to appropriate antibiotic treatment, local 
treatment is necessary. In cases of non-gonococcal urethritis furacin urethral 
suppositories are sometimes beneficial. Intermittent dilatation of the urethra, 
by promoting drainage of infected foci within the urethra, often helps to 
eradicate the infection. If polypi are present, the condition is seldom re- 
medied unless they are removed by fulguration. Swabbing the urethra with 
10 per cent, solution of silver nitrate is also helpful. Excision of the distal 
i cm. of the urethral mucous membrane is the best method of curing chronic 
infection proved to be due to infection of Skene’s tubules. 


T. Vaginalis Urethritis.— About 12 per cent, of women, one-third of whom are 
unmarried, suffer from T. vaginalis vaginitis. In a large percentage of cases I rtcno- 
monas vaginalis infection must be regarded as a venereal disease; the way m wme 
remaining patients become infected is speculative. Lavatory seats F e ,. „ * 

and their culpability is almost impossible to disprove for T. vaginalis c 


Alexander J. C. Skene , 1838-1900. Surgeon , Long Hand College Hospital , Sew York. 
S.P.S. — 7 6 
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thereon for forty-five minutes (Whittington). On the other hand, the fact that 
virgins are never infected with this protozoon adds to the scepticism with which this 
explanation is received. Trichomonal vaginitis is complicated by urethritis in many 
instances. This form of urethritis responds to metronidazole (p. 1192), but the 
vaginitis must be treated also. 

Senile urethritis is an atrophic lesion due to deficiency in endogenous ovarian 
hormone. Suppositories containing diethylstilbccstrol 01 mg. in a topical anaesthetic 
agent are extremely effective. 

Prolapse of the Urethra. — Prolapse of the posterior margin of the urethra occurs 
in many women past the menopause, and is symptomless unless it is associated with 
senile urethritis when, on account of straining on micturition, the condition is progres- 
sive. Prolapse of the urethral mucous membrane occurs also as a congenital condition. 
When half or more of the circumference prolapses the local discomfort, especially on 
walking, is proportionate to the degree of the prolapse. The urinary meatus is 
examined while the patient strains : when the prolapse is complete the opening of 
the urethra is central ; when it is partial, the opening is eccentric. 

Treatment. — The associated urethritis, if present, must be treated first. Often 
lesser degrees of prolapse can be cured by making one or more linear grooves in the 
long axis of the mucous membrane of the urethra with a diathermy needle, employing 
the coagulating current. Subsequent contraction of the scar reduces or obliterates 
the prolapse. More advanced cases are treated by transfixing the whole thickness of 
the prolapse as far from its extremity as possible with four catgut sutures placed at 
equidistant intervals. Redundant urethral mucous membrane is excised distal to 
the sutures, which prevent retraction of the stump into the canal. The cut edges of 
the mucous membrane are then united. 

Urethral Stricture. — An adult female urethra which fails to admit freely a No. 
20 French bougie is the seat of a urethral stricture. 

The causes are (a) urethritis, not necessarily gonococcal, and (6) trauma as the 
result of difficult labour. Inflammatory stricture is situated at the external meatus ; 
traumatic stricture usually affects the middle or posterior part of the urethra. 

Sometimes the stricture will only admit a guide, and in these cases acute retention 
of urine is particularly prone to occur. Dilatation of the stricture yields satisfactory 
results. The recognition and treatment of a stricture often clears up an obscure case 
of pain on micturition. 

Urethral diverticulum (syti. urethrocele) is more common in women than in 
men. Arguments favour a congenital origin in one of Gartner’s ducts 1 , but some 
diverticula are acquired by ( a ) rupture of a distended urethral gland or ( b ) injury of the 
urethra during parturition. A small uninfected pouch may be symptomless. As 
the diverticulum enlarges, inability to pass all the urine at one time, or dribbling 
after micturition, occurs. Once infected — and infection is almost inevitable if 
the diverticulum is not evacuated completely at each micturition — recurrent attacks 
of cystitis perpetuated by reinfection from the diverticulum continue in spite of 
antibiotics and chemotherapy. On digital examination a swelling can be felt on the 
anterior vaginal wall in the line of the urethra, and when it is compressed, urine, 
usually obviously purulent, is expressed. If the beak of a curved metal bougie is 
passed gendy along the floor of the urethra, from time to time the orifice of the 
diverticulum is large enough for the beak to enter the sac. In 10 per cent, of cases 
a stone forms in the diverticulum, and haematuria may then occur. 

Treatment. — The simplest method is to open the diverticulum through an 
incision in the vaginal wail. After irrigating the interior of the diverticulum, the 
mucous membrane is curetted, and the cavity is packed lightly with oxycel. The 
incision in the diverticulum and vaginal wall is then closed by interrupted catgut 
sutures. An indwelling catheter remains in place for a week. It is presumed that 
fibrosis obliterates the sac (Lane). This procedure is so often successful that formal 
excision is seldom required, and is reserved for diverticula with wide mouths. 

Calculus impacted in the female urethra is exceptional. When it occurs it can be 
removed by grasping it with forceps while a finger on the anterior vaginal wall presses 
it forward. 

Urethral caruncle is common in middle-aged and elderly women. The con- 
dition presents as a soft, raspberry-like, pedunculated, granulomatous mass about 

1 The unobliterated distal end of the mesonephric duct. 

Margaret Joan Whittington , Contemporary . Biologist , attached Whitechapel Venereal Clinic, The London Hospital 
Hermann Treschovt Gartner , 1785-1827, Surgeon and Anatomist, Copenhagen. 

Daniel Francis Victor Lane, Contemporary. Visiting Surgeon, Urological Department, Meath Hospital, Dublin. 
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the size of a pea, attached to the posterior urethral wall near the external urinary 
meatus. Histologically it is composed of highly vascular connective tissue stroma 
infiltrated with polymorphonuclear leucocytes and covered by squamous epithelium. 

Clinical Features. — There is increased frequency of 
micturition, and often great pain during and after micturi- 
tion. Terminal haematuria often occurs, and there may 
be a blood-stained discharge independent of micturition. 

The condition can be diagnosed on inspection, although 
it must be differentiated from prolapse of the mucous 
membrane. With a probe it can be determined that the 
protrusion arises from a pedicle attached to the posterior 
urethral wall. The mass is exquisitely tender and bleeds 
readily. 

Treatment. — The pedicle should be divided flush with 
the floor of the urethra with a diathermy needle, using a 
cutting current, after which that portion of th$ urethra 
from which the pedicle arose is coagulated with the dia- 
thermy current. The chronic urethritis with Which the 
condition is always associated should be treated by Furacin 
suppositories and intermittent urethral dilatation until the 
patient is symptom-free. 

Papillomas acuminata occur on the external urinary 
meatus, and spread on to the labia minora. They differ 
in no respect from, are acquired in the same way as, and 
the treatment is similar to that of, papillomas acuminata 
of the penis (p. 1209). In female Africans papillomas 
acuminata are common, and they increase at an alarming rate during pregnancy. To- 
wards term, so great does the neoplastic mass become that it may obstruct labour and 
necessitate Caesarean section (Bowesman). 

Carcinoma of the urethra occurs twice as frequently in the female as in the male. 
Whether or not a caruncle can become malignant is disputed, but a visible bleeding 
protrusion is the commonest manifestation of a carcinoma of the urethra, and the most 
common site of the carcinoma in its early stages is the external urinary meatus. A 
carcinoma commencing within the urethra gives rise to dysuria, haematuria, and some- 
times retention of urine. Usually induration distinguishes it from an innocent tumour. 

Treatment.— Interstitial irradiation by gold grains or radium needles is the method 
of choice. If this fails to cure the condition, the advanced state of the disease neces- 
sitates total urethro-cystectomy. 

THE PENIS 



Fig. 1584. — A urethral 
caruncle. 


PHIMOSIS 

While the condition can be acquired as a result of chronic or acute in- 
flammation of the lining of the prepuce, usually it is due to congenital 
narrowing of the preputial orifice, often associated with an unduly long 
foreskin. In extreme examples of congenital phimosis, when the patient 
micturates the prepuce balloons out first, and a thin, weak stream of urine 
follows. Dysuria with residual urine, hydroureters, and hydronephroses 
are rarely due to phimosis, but more often occur as a result of atresia meati 
which may lie hidden by the phimosis. The treatment is circumcision. 


CIRCUMCISION 1 

Indications. — (a) In infants and young boys , because of a request by the 
parents (religious and personal); because of recurrent balanitis wi 1 
to retract the prep uce; and, rarely, because of a very long prepu . P 

1 Apparently circumcision did not originate ® m <W8 J< ews . j^^*^ k p^ctised in West 

either the Babylonians or the Negroes, probably the latter. It has oeen P 

Africa for over 5,000 years. 

CH.ru, Boatman, Contrary. Fomer.y Sur**' SpeeiaU,,. Co.onia, MeXca, Sennet, Kanan, GHana. 
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for the ritual operation most circumcisions are unnecessary: it is normal for 
the prepuce to be long and adherent to the glans within, for these parts become 
satisfactorily separated and the prepuce mobile in the first few years of life. 
Recurrent balanoposthitis and phimosis often follow attempts by the 
parents forcibly to retract the prepuce, (b) In adults , because of inability to 
retract for intercourse, a tight frenum, balanitis, and sometimes prior to 
radiotherapy for carcinoma (a dorsal slit may suffice). 

Technique in an Infant. — The parts are washed with soap and water, and painted 
with a non-irritating antiseptic. If it is not possible to retract the prepuce, the pre- 
putial orifice should be stretched with a hecmostat in order that the post-coronal sulcus 
can be cleansed of contained smegma. A pair of sinus forceps or, better still, bone 

forceps, is applied obliquely to the prepuce, parallel to 
the corona, just beyond the tip of the penis (fig. 1585), 
& and the skin distal to the forceps is excised with scissors 

^ close to the forceps, which arc then removed. The outer 

^ jPz F layer of the preputial skin retracts, leaving the glans 

covered by the inner layer, which is divided in the middle 
line anteriorly by introducing a blade of delicate scissors 
w y between it and the glans. Each leaf of the deep layer of 

skin (formerly called the mucosa) is ex- 
Fig. 1585. — Applying cised, leaving a narrow collar around the 

sinus forceps preparatory corona. The fraenal artery usually re- 

to excising the redundant q U j re s ligation (fig. 1586), as well as several 

skin * small vessels on the dorsum. The cut 

edges of the deep and superficial layers are 
approximated with fine catgut sutures. A wisp of cottonwool 
soaked in tinct. benzoin co. makes an excellent waterproof dressing, 
which becomes detached when the patient is sat in a bath six days 
later. 

In adolescents and adults the following method is preferable. 

The prepuce is retracted until its tense orifice is apparent, or until p IG I5 86.— 
the tip of the glans comes into view, and on to the edge of the prepuce The ‘ four-in- 

are placed three haemostats, one in the middle line ventrally and two one * fraenal 
on either side of the middle line dorsally. The prepuce is then slit stitch, 
up in the middle line dorsally to within £ inch (1 25 cm.) of the corona. 

The under-surface of the prepuce having been completely separated from the glans 
and the corona, the layers of each flap are excised, keeping £ inch distal to the corona. 
The superficial layer is retracted and bleeding-points are secured and ligated. The 
inner layer of the prepuce having been trimmed to £ inch (0*3 cm.) from the corona, 
the two cut edges are approximated accurately with fine interrupted catgut stitches 




Fig. 1586. — 
The ‘four-in- 
one * fraenal 
stitch. 



Fig. 1587. — Method of circumcision in an adult described in the text. 

(fig. 1587). The cut edges in the immediate vicinity of the fraenum can be neatly 
drawn together by a mattress suture. The ends of appropriately placed stitches can 
be left long to anchor a circular dressing of ribbon tulle gras. 


PREPUTIAL CALCULI 


Late in life, chronic posthitis resulting in fibrosis further constricts an already 
inadequate orifice of a preputial sac. When the prepuce has not been retracted nor 
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its interior cleansed for many years, preputial calculi are wont to form. Three types 
are described: 1. Those resulting from inspissated smegma. 2. Those consisting of 
a mixture of smegma and urinary salts. 3. Those consisting entirely of urinary salts. 
The treatment is circumcision. 

PARAPHIMOSIS 

The tight prepuce has been retracted but cannot be returned, and it is 
constricting the glans which is engorged and oedematous. The diagnosis is 
apparent at a glance. 

Treatment. — One ml. of normal saline containing 150 turbidity units of 
hyaluronidase is injected into each lateral aspect of the swollen ring of 
prepuce. Fifteen minutes later the swelling is much reduced, and in early 
cases reduction (fig. 1588) can be accomplished with ease. If this is un- 




Fig. 1588.— Reducing a para- 
phimosis. 


Fig. 1580. — Excising the con- 
stricting band. 



Fig. 1590*— 
Covering the 
denuded shaft 
of the penis by 
burying it in a 
scrotal tunnel. 


successful, a general anaesthetic must be given and the constricting band is 
incised, and the narrow cuff of skin which formed the constricting band 
excised (fig. 1 589). There is now no obstruction to reduction, 
and there remains only to remove a broad cuff of normal skin 
on the proximal side of the gap and unite the cut free edges, 
thus performing circumcision. 

injuries 

Avulsion of the Skin of the Penis.— Entanglement of clothing m 

assst- 

often, wthe erect or being bent forcibly do^w^s^ Following 
trauma, the erect organ suddenly be “™!!^ 2 n ’ ancl filing . In early cases incision, 

ofblood, which is considerable, causes great ^^d swmng. has yielded 

clearing out blood-dot, and suture of the ruptured corpus cavciu 

g00dre8Ult8 ' STRANGULATION OF THE PENIS BV RINGS (fig. I59 1 )- 

Removal is prevented by venous rases, ^dierwisc a ring 

corpora cavernosa may assist in - f • ring j s y not removed within six 

cutter or a hacksaw must be , en ?P 1 ° y ^ nra I I,?,icdlv or 8 perineal urethrostomy per- 
hours, unless the bladder is drained suprapubicauy, or P 
formed, rupture of the urethra with extravasation m y 

INFLAMMATIONS . 

Balanoposthitis. — An inflammation of the P re P^^°pr e q U Sy the 

an inflammation of the glans penis 1S implicated in the inflam- 

opposing surfaces of the prepuce and the glans are implicated m 

matory process— hence the term balanoposthitis. 


1206 


A SHORT PRACTICE OF SURGERY 



Fig* i59i. — This hard steel ring was removed one Christmas Eve from the base of the penis 
after aspiration of the corpora to remove blood, and multiple punctures with hyaluronidase 
had allowed the oedema to be reduced by squeezing (two-thirds actual size). (P. P. Philip 
P.R.C.S . , London .) 


It is imperative to bear in mind that cancer, chancre, or sugar in the urine 
may be the primary factor, and that the condition is nearly always associated 
with some degree of phimosis (fig. 1592). In mild cases the only symptom 

is itching and some discharge. Acute 
cases show a red, swollen and tender 
foreskin with exuding pus. 

Treatment. — A dorsal slit of the 
prepuce is often essential to promote 
drainage, but it should be delayed 
twelve hours while a broad-spectrum 
antibiotic is given. Local cleaning 
can then be effective. A formal 
circumcision may be necessary later. 



(A) (B) 

Fig. 1592. — (A) A discharge was the 
patient’s complaint. On retracting the 
prepuce a Hunterian chancre (B) was re- 
vealed. (Dr. D. Erskine , London.) 


HARD CHANCRE ( syn . HUNTERIAN 
CHANCRE) 

Hunterian chancre is described on 
p. 28, and soft chancre on p. 31. 


PENILE HERPES 

This is an uncommon infection which is due to a virus and occurs on the glans and 
the prepuce. Rarely is it seen in the vesicular phase because the vesicles rupture 
early. The resulting erosions are superficial, red, and frequently take the form of 
multiple circular lesions encroaching upon one another, which is characteristic. 
Unlike other conditions from which it must be differentiated, penile herpes is painful 
and tender. Should doubt exist as to the diagnosis, infection by the virus of herpes 
can be confirmed by inoculating embryo chicks with some of the exudate. 

LYMPHOGRANULOMA INGUINALE (syn. LYMPHOGRANULOMA VENEREUM) 

Although predominantly a tropical venereal disease, lymphogranuloma 
inguinale is not rare in temperate climates where there is a mixed population 
of white and negro races. The condition is encountered in England mainly 
in seafarers whose ships have come from afar. The infection is caused by a 
filtrable virus of the psittacosis-lymphogranuloma inguinale group. It is 
transmitted by sexual intercourse, but accidental infection has occurred (e.g. 
in surgeons operating on infected patients). 

John Hunter, 1728-1793. Surgeon, St. George's Hospital , London. He bequeathed 13,682 specimens prepared and 
mounted by his own hands. Many were destroyed by enemy action in 1941 , but the remainder now form part oj 
the Hunterian Museum of the Royal College of Surgeons of England. 
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The Primary Lesion.— Because the symptoms are so slight, rarely does the 
patient present with the primary lesion, but a careful history unfolds the occurrence 
of a primary sore on the genitals in about 25 per cent, of cases. The sore takes the 
form of fleeting, painless, herpetic vesicles. Exceptionally it is within the anterior 
urethra, when it constitutes one of the many causes of non-gonococcal urethritis. 

The Secondary Lesion. — Almost invariably the patient presents only 
when the secondary lesion has appeared, i.e. two to six weeks after exposure 
to infection . Constitutional symptoms are generally absent, although in 
white people pyrexia and anaemia are sometimes in evidence. The secondary 
local lesion is as follows : 

In the Male.— A lymph node in one groin or both groins enlarges, usually 
in the mHi a l part of the groin. The infection spreads to other nodes and 
palpable enlargement of the iliac lymph nedes is also found in some cases. 
Soon periadenitis occurs, and a brawny mass presents, increases in size, and 
the overlying skin (in white races) becomes purple. Untreated, the mass 
proceeds to liquefy. Unless treated by |spiration, the mass breaks down 
and discharges thick yellowish-white pus free from organisms. The resulting 
sinus (fig. 1593) or sinuses persist for months or years. An occasional 
aftermath is lymphatic obstruction, resulting in elephantiasis of the scrotum 
and penis. With this exception, complications are rare in the male, and 
consist of transient joint effusions. Should the rectum be affected (cf. the 
female), homosexuality is implied. 

In the Female. — If the primary lesion lies in the anterior part of the vulva, 
an inguinal bubo follows, as in the male. When, as is much more usual, 
the primary lesion is on the vaginal wall or cervix, 
oedematous thickening of the posterior vaginal wall 
occurs and it is not long before the para-rectal 
lymph nodes enlarge and suppurate. As a result 
of this intense para-rectal inflammation, dense 
fibrosis of the rectal wall follows with the formation 
of a stricture of the rectum (p. 1010). Elephan- 
tiasis of the vulva sometimes develops in chrome 
cases (Esthiomene). Ischio-rectal abscess and 
recto-vaginal fistula are not infrequent complica- 
tions, and perianal polypus can occur. 

^T^e^rel The original Frei antigen con- Joaa 

sis^bSri SS^SA- sis?— 

unruptured bubo of a pauent suffering from the disease 

This is more reliable than the f requ«dy anptoyed^ ^ irifected 

lygranum, which is an extract of the cont y i n of Q f these is injected 

"rtftssas? ss- ■ ~£xsssrsz s" 8, 

ate-** 

* Unfortunately, these tests, unlike a Wassermann reaction in syphilis, cannot be ul^d a 
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Treatment. — The disease responds both to sulphonamides and to several 
antibiotics. Many patients derive more benefit when two different drugs are 
exhibited successively than from any single drug. 

(a) A course of sulphadimidine, i G. four times a day for ten days, to be 
followed by 

( b ) A course of oxytetracyline, 250 mg. six-hourly for a similar period, in 
patients who respond poorly or incompletely to (a). 

If resolution has not been effected by the end of the dual course, other 
antibiotics should be tried after a suitable interval. 

Fomentation of the bubo should be eschewed, as it favours softening and 
increases the necessity for aspiration {not incision ), which should be carried 
out before the skin becomes involved. If general treatment is commenced 
reasonably early, aspiration will be required in only about 10 per cent, of 
cases. 

Other complications such as stricture of the rectum must be treated on their 
merits (p. 1010). 


GRANULOMA INGUINALE ( syn . GRANULOMA VENEREUM) 

This disease is a different entity from lymphogranuloma inguinale. It 
affects the genital, inguinal, crural, perineal, and perianal regions but not the 
lymph nodes, and is due to Donovania granuiomatis, a Donovan body that 
can be seen as a Gram-negative rod found characteristically in the cytoplasm 
of large mononuclear tissue cells. It occurs in people living in or coming 
from sub-tropical or tropical areas. 

Clinical Features. — The primary lesion is a vesicle surrounded by an 
area of erythema and induration, and looks a bright, beefy red. The 
overlying epithelium soon disintegrates and the lesion develops, either as a 
slightly raised ulcer or a mass of exuberant granulation tissue. Pain and 
tenderness are singularly absent unless secondary infection occurs. The 
lesion progresses slowly by peripheral extension, and also by satellites due 
to auto-inoculation. 

Extragenital granuloma inguinale (by which is meant that the lesion is distant from 
all the commonest sites set out above) occurs in about 6 per cent, of cases, but usually 
these lesions are due to auto-inoculation. Disseminated disease from a genital 
primary lesion is particularly liable to occur in pregnant women, who thereby become 
extremely emaciated, with sores in various parts of the body. In general it can be 
stated that granuloma venereum of the cervix uteri is a most serious lesion, and not a 
few women die from the effects of involvement of the pelvic viscera. In none of the 
manifestations of the disease does complete recovery occur without thorough treat- 
ment, but sometimes there is partial healing with the formation of thick or keloid 
scar tissue. Other complications are rectovaginal fistula, pyelitis, cystitis, and 
urethral stricture. Scarring may cause lymphatic obstruction and oedema of the 
genitalia. 

Confirmatory Test. — If a needle is drawn through the tissues near the 
edge of the lesion, sufficient material is obtained for microscopical examina- 
tion after staining. 
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Treatment. — The treatment of choice is oxytetracycline (Terramycin) 
2 G. daily for twenty days. In resistant cases, after an interval, a further 
course is sometimes required. 

CHORDEE 1 

Chordee is a fixed bending or bowing of the penis due to (a) hypospadias or (< b ) 
acutely as a result of general urethritis. Erection is grotesque and very painful. The 
treatment is stilbcestrol 6 mg. daily. 

INDURATIO-PENIS-PLASTICA ( syiu PEYRONIE'S DISEASE) 

Usually the patient is over forty years of age and seldom is there a history of 
venereal disease. At the onset pain and curving of the penis on erection cause the 
patient to seek advice, but after a few weeks the pain disappears. On palpation an 
indurated plaque can be felt on the dorsal surface of one corpus cavemosum. The 
condition is slowly progressive and sometimes extends across the middle line. Its 
aetiology is unknown ; bygone trauma is a possible explanation. 

Treatment has remained an unsolved problem for over 200 years. In some cases 
there is a tendency to slow resolution over three to five years. 


PERSISTENT PRIAPISM 

The penis remains erect, and is painful. Most often the erection is due to idio- 
pathic thrombosis occurring in the prostatic venous plexus. Less frequently it is 
associated with leukzemia or sickle-celled anaemia. Secondary malignant deposits 
in the corpora cavernosa, or in the pelvis, account for about 7 per cent, of cases. In 
another completely different category are cases due to spinal injury or disease. 

Diagnosis —A low spinal anaesthetic will cause priapism of neurogemc origin to 
abate temporarily. A blood-count is essential to exclude leukaemia. 

Treatment. — Local applications are useless. Anticoagulant therapy together 
with adequate sedation for fourteen days bring about restitution in the majority of 
cases. Should this treatment not bid fair after a trial of several days, the repeated 
aspiration of the corpora cavernosa is of value. When this fails, or is unsatisfactory, 

a small incision into a corpus cavemosum should be made, 

and blood and blood-clot evacuated. Should gangrene | 
occur amputation is necessary. 

NEOPLASMS OF THE PENIS 

Papillomas Acuminata 2 (syn. venereal warts), 
the commonest benign growths of the penis, occur 
both in the uncircumcised and the circumcised. 

Most often they are situated in the coronal sulcus 
(fig. 1594), but in the male they can occur anywhere 
on the penis, scrotum, perineum, and the anal 
region. Usually they are moist, and attended by an 
offensive serous discharge. Often they are trans- 
mitted by sexual contact and are possibly due to a 

virus infection. Fig* I 594*--Femie 

warts. (Dr. D. Ersktne » 

Treatment : London .) 

skin should be protected by smearing with a zinc o^de omtm^ ‘ A a ppiicatOT, 
cent, solution of podophyllin in tinct. dteiSe dries. The 

and the prepuce is held back for three to five nun minutes. Thereafter he 

patient is instructed to wash the part thoroughly in thirty mmmcs. 

;s ^^ wpo*** 
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must pay particular attention to cleanliness. The papillomas gradually disappear. 
Often suchjftreatment is followed by considerable local reaction, and is painful. For 
ibis reason fulguration is advisable, especially if it is necessary to circumcise the patient. 


CARCINOMA OF THE PENIS 

^Etiology. — For a reason that is only partially understood, circumcision 
correctly performed soon after birth confers almost total immunity against 
carcinoma of the penis. On the other hand (and this is difficult of explana- 
tion) circumcision after early infancy does not provide the same degree of 
protection. Mohammedans, who are circumcised between the ages of four 
and nine years, exemplify this. 

For practical purposes, then, carcinoma of the penis occurs only in men 
who have not been circumcised in early infancy, and undoubtedly the 
development of this neoplasm is favoured by chronic balanoposthitis. 
Furthermore, there are definite pre-carcinomatous states, viz. : 

(a) Leukoplakia of the glans is exacdy comparable to the well-known 
condition of the tongue (p. 496). 

( b ) Long-standing penile papillomas (p. 1209). 

(c) Paget’s Disease of the Penis (syn. Erythroplasia of Querat). — “ I have seen a 
persistent rawness of the glans like a long-standing balanitis followed by cancer of 
die substance of the penis ” (Sir James Paget). It is possible that penile Paget’s 
disease escapes detection until carcinoma has developed. Treatment is by radium or 
diathermy excision. 


Pathology. — There are two types of squamous carcinoma of the penis — 
the flat or infiltrating, and the papilliferous. The former may be associated 
with leukoplakia; the latter commences in a papilloma of long standing. 
The growth remains purely local for months. The earliest spread is to the 
in guinal, and then to the iliac lymph nodes. Direct spread to the body 
of the penis is prevented for many months by the fascial sheath of the 

corpora cavernosa, but once this barrier 
becomes broken the growth extends more 
rapidly and the iliac lymph nodes 
(fig. 1595) become involved. Distant 
metastatic deposits are infrequent. 

Clinical Features. — It is a mistake to 
believe that this is a disease confined to the 
elderly — 40 per cent, of the sufferers are 
under forty years of age. The progress of 
the disease is slow; the first symptoms are 
a mild irritation and a purulent discharge 
from the prepuce. These symptoms are 
often neglected (fig. 1596), and by the time 
the patient reports, sometimes more than 
a year after symptoms have appeared, there 
is a blood-stained, foul discharge. Pain is 
singularly absent. The inguinal lymph 
nodes are enlarged in over 60 per cent, of 



Fig. 1595. — The lymphatic drainage 
of the penis. The superficial lym- 
phatic vessels drain into the inguinal 
while the deep lymphatics drain into 
the iliac lymph node8. (After Archie L. 
Dean.) 


Sir James Paget t 1$ 14- 1899, Surgeon , St, Bartholomew's Hospital , London, 
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cases, but in only half of these is the enlargement due to secondary deposits, 
the remainder being due to sepsis. In most cases the prepuce cannot be 
retracted, and in order to view the lesion the prepuce must be slit. In all 
cases a biopsy should be performed. 


Untreated, the whole glans becomes a fungating and 
particularly foul-smelling mass. Later, the inguinal 
lymph nodes fungate through the skin of the groin, and 
often death relieves the victim by torrential hemorrhage 
following erosion of the femoral or external iliac artery. 

Treatment: 

Radiotherapy gives good results (60 to 
70 per cent, five-year survival) with smafi well- 
differentiated tumours. Surgery is needed for 
large anaplastic growths ; if there is infiltration of 
the shaft of the penis ; when radiotherapy has failed ; 
in elderly men who do not mind the mutilation as 
much as the pain to be expected from the extensive 
reaction to radiotherapy. Partial amputation is 
used for distal growths providing there is at least 2 cm. of the dependant 
shaft which is not involved. With an advanced, infiltrating, or anaplastic 
lesion total amputation must be performed. 



Fig. 1596.— Carcinoma of 
the penis. 


Ra di otherapy methods are : implantation with flexible radio-active tantalum wires 
(total dose 6,000 r. in five to seven days); medium or high-voltage X-rays (5,000 to 
6,000 r. given in divided doses over five weeks); by radium mould applicators worn 

intermittently or continuously (not exceeding 6,000 r. in 
r ” seven to ten days). If not already performed, a dorsal 

slit is a prerequisite for treatment and nursing. 

Partial Amputation Technique (guillotine amputa- 
tion). — A tourniquet, in the form of a No. 6 French 
rubber catheter, is placed around the most proximal por- 
tion of the penis, being tied once, and the knot clipped m 
a haemostat. An abdominal pack is placed over the glans 
penis and with a piece of strong silk is tied tightly to the 
shaft of the penis at the proposed level of section. A 
g uill otine amputation is then performed, and the pack, 
with its contents, is dropped into a receptacle. The 
exposed cross-section of the penile stump is examined 
fw extensions of the growth. If, .as is usual, none w 
present, the dorsal vessels are ligated. The corpus 
spongiosum is dissected from the corpora cavernosafor 
mm vw tilt a i onK straight needle carrying a double stout 

ating the two corpora cavernosa, the needle entering just distal to the p 

the corpus spongiosum. The needle having -^fTe uretto'^S smroSig 
cavemosum is ligated firmly. The free portion of the Madura * and us * 

corpus spongiosum is divided on th * to the adjacent skin by interrupted 

now removed. The urethra is carefully attached ’ sp ong iosum, thereby 

stitches that pass through the whoie the remain- 

avoiding a post-operative stricture. Bleeding p . \ . t corD ora cavcr- 



Fig. 1597. — Partial amputa 
non of the penis. 


avoiding a post-operative stricture. Bleeding-pomt s^ ^p — ^ ^ corpora caver- 
ing portions of the skin edges are approximated .undressings are dispensed with, 

nosa. An indwelling catheter can be employed ™ amt JS u from the 

Complete amputation includes the removed 0 leave at least £ inch (r 3 cm.) 
pubic bones and division of the corpus spongiosum so as to le 
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protruding from the perineum, as a perineal urethrostomy via an incision behind the 
scrotum. Careful suture of the divided urethra to the skin avoids a subsequent stricture. 

The Treatment of Associated Enlarged Inguinal Lymph Nodes.— 

It is advisable to wait for at least three weeks after the local lesion has been 
dealt with by one of the methods described. If the enlargement is due to 
inflammation, the lymph nodes will decrease in size or disappear with anti- 
biotic treatment. When these lymph nodes remain unaltered at the end of 
this period, block dissection of the more affected side should be undertaken, 
followed by contralateral block dissection at a later date. The five-year 
survival rate falls to some 35 per cent, in these cases. 

If the enlarged lymph nodes are massive and fixed (inoperable), X-ray 
therapy causes some temporary regression. 

Secondary carcinoma of the penis occurs from time to time, and about a 
hundred cases have been reported. The primary source of the disease is usually the 
bladder, rectum, or prostate. 

The metastasis arrives in the penis in one of three ways : (a) by direct spread ; ( b ) 
by retrograde lymphatic transport ; (c) by retrograde venous embolism via the dorsal 
vein of the penis. The condition must be differentiated from Peyronie’s disease. 
As would be expected, secondary carcinoma of the penis occurs only late in the course 
of the disease; nevertheless, in many instances active treatment is worth while. 
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CHAPTER 49 

THE TESTES AND THE SCROTUM 


CONGENITAL ABNORMALITIES 

Anterior inversion is said to be present in one in every fifty males. 
The epididymis lies anteriorly, and the body of the testis and the tunica 
vaginalis posteriorly. When the organ is diseased this anomaly may cause 
confusion in diagnosis (p. 1229). 

Polar inversion is less frequent. In some cases when there is complete inversion 
the globus major lies infcriorly (fig. 1598(B)). la other cases it lies horizontally (fig. 

1 598(C)). Both varieties predispose to torsion 
(p. 1218). Complete inversion, impossible to 
detect clinically, is an incidental finding at 
operation, when it is observed that the hydatid 
of Morgagni is situated at the 
lower, instead of the upper, 
pole. 

Supernumerary testis 

(syw. polyorchism) is exceed- 
ingly rare. The accessory . . . 

testis is small, usually on the left side communicating with a common 
epididymis (fig. 1599)- Only at operation can the diagnosis be made 
with certainty. 




Fig. 1598. — a. Normal. B. Inverted, 
c. Horizontal inversion. 


Fig. I 599 -— 

Polyorchism; 
usual arrange- 

“aSE imperfect descent of the testis 

Under this heading are included two conditions : , 

Incomplete Descent.— The testis is arrested in some part of its pat 

th Maldescended (syn. Ectopic ) Testis.-The testis is abnormally placed 
outside this path. 

Development of the ^ este ^S^“ody) d and < thOTrfore t ha early 1 foetal life they 

lies medial to the mesoneplmis (Wolffian b y) d th e developing kidneys, 

lie in the coclomic cavity behind the ; peritoneum wall by a mesentery, the 

The primitive testis is attached to the posti . d s and nerves, derived from 
mesorchium, which contains the testic About the tenth week of intra- 

the tenth and twelfth dorsal se 8 men f mesonephros unite with the rete 

uterine life some of the ^transverse ^ tubuks of ^the me ofthc Wolffian 
testis to form the yasa efferent*; remain ni^men^ 



the precursor of the gubernaculum 1 1 ; nis ret wy, wall t0 e nd in the region 
and epididymis, and can be as a dimple of pen- 

of the developing phallus. The P r °cess agm^^ t ^ ug h the layers of the ab- 

*“«*“»* b, "*“ ’** 

function was to guide the testis into the • ^ m*. choir M fifty- 

Oiovarmi Battista d M ^^k^^lf 7 patMt^c^ Anatomy. . s Petersburg (now Leningrad). 

John Hunur, 1711-1793. Surgton St. Goorp 1 noipna, 
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the plica inguinalis to form the gubemaculum but there is still no certainty as to the 
part this structure plays in regulating testicular descent. 

Chorionic gonadatrophin from the maternal circulation stimulates the growth of 
the testis and may play some part in the migration of the organ. Undoubtedly im- 
perfect development of a testis is a significant factor in imperfect descent of the organ. 

Morphology. — Most of the misplacements of the testes in man are a counterpart 
of the varying normal placements of the testes in animals. In the whale and the 
elephant the testes remain in the undescended abdominal position throughout life. 
Rodents and hibernating animals, such as the hedgehog, the mole and the bat, main- 
tain open inguinal canals, and the testes are housed in the abdomen, to descend into 
the scrotum only during the breeding season. Man is the only member of the animal 
kingdom that has testes in the scrotum at birth. 


INCOMPLETELY DESCENDED TESTIS 

Incidence: 

In the Neonatal Period . — At birth, and for a variable number of weeks afterwards, 
the cremasteric reflex, which is so active in young boys, is absent. Scorer 
examined 2,000 newborn male infants and found that the incidence of imperfect 
descent on one or both sides was 4 per cent, in full-term infants and 30 per cent, in 
premature infants. A follow-up of all cases showed that in more than 50 per cent, 
the testis or testes reached the scrotum during the first month of life. More often 
than not imperfect descent of the testis is not detected during infancy. 

In later childhood and puberty the incidence is 2 per cent. Frequently the con- 
dition still remains unrecognised unless a routine examination is made by the school 
medical officer. In a few cases the presence of a hernia, pain in the region, or acute 
torsion, in that order of frequency, directs attention to the abnormality. 

In Adult Life . — It is inconceivable that a man can fail to notice the absence of one 
or both testes in his scrotum, yet there must be many with this abnormality who do not 
seek advice about it unless symptoms develop. Sometimes the condition is first 
discovered at the medical examination for entrance to one of the Public Services. 
In an examination of 10,000 recruits during World War II the incidence was found 
to be o-8 per cent. In 10 per cent, of unilateral cases there is a familial history. 

Pathology. — Up to the age of six years there are no macroscopical dif- 
ferences between an incompletely descended testis and a normal testis. 
After that time, due, it is believed, to the higher temperature to which it is 
subjected, the development of the incompletely descended organ becomes 
progressively retarded . 1 By the time puberty has been reached the incom- 
pletely descended testis is flabby and hardly more than half the size of its 
intrascrotal counterpart. Histologically, the epithelial elements are grossly 
immature, and by the age of sixteen irreversible destructive changes have 
occurred in the germinal epithelium. 

The external secretory mechanism of an incompletely descended testis 
functions but feebly, and often after a few months or years ceases; thus its 
power of spermato-genesis is negligible 2 . 

The internal secretory activity of an incompletely descended testis is reduced. 
In bilateral cryptorchism about half the normal amount of androgen is 
produced : notwithstanding, the secondary sexual attributes of a crypt' 
orchid are seldom noticeably in abeyance. 
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If an incompletely descended testis is brought down satisfactorily before 
puberty it often develops and functions satisfactorily. 

Clinical Features.— The right testis alone is affected in 50 per cent, of 
cases, the left alone in 30 per cent., while double arrested descent occurs in 
20 per cent. Other abnormalities of the urinary tract may be present. 
Felton found that intravenous pyelogtams demonstrated major abnormalities 
in 13-5 per cent, of children with cryptorchism. The testis may be: 

1. Retaitied within the abdomen extraperitoneally, usually just above the 
internal abdominal ring. 

2. In the Inguinal Canal .— Early in life the testis is a soft structure, and 
when, as in this instance, it is submerged in the non-resisting floor of the 
inguinal canal, and shielded by the overlying tendinous aponeurosis of the 
external oblique, it cannot be felt. 


When both testes are in the abdomen or the inguinal canals and are conse- 
quently impalpable, the condition is known as cryptorchidism (hidden 
testes) (fig. 1600). 


3. In the Superficial Subinguinal Pouch .— Very fre- 
quently during childhood the testes are mobile, each be- 
ing withdrawn by the contraction of the cremasters 
into the superficial subinguinal pouch (fig. 1601), a 
space lined by loose areolar tissue lying beneath 
Scarpa’s fascia and superficial to the external ob- 
lique aponeurosis (Denis Browne), or into the 



inguinal canal. 


INGUINAL-/ —I 
CANAL / 


\ />fr 

w 


Reflex retraction occurs from a very 
slight stimulus such as 
touching the thigh or the 

SUPERFICIAL abdomen, or even by ex- 

SUBINGUINAL - 

POUCH posure of the parts. Not 
infrequendy this testicular 


Fig. 1600.— A crypt- 
orchid, aged 12. Note 
the retracted, under- 
developed scrotum. In 
cases of retractile testes 
the scrotum is com- 
paratively well-de- 
veloped. 


mobility continues throughout childhood on both 


Fig. 1601.— Mechanism of sides, or less frequently on one side. At all 
nfimrj 10 tcstls ' (A/ ' tr S " Dmis times it is liable to be mistaken for arrested 

descent unless a special method of examination 


is undertaken, if necessary on more than one occasion. Retractile testes 
should be suspected if the scrotum is normal; in arrested descent the 
corresponding side of the scrotum is undeveloped. This inspection com- 
pleted, the pulps of two fingers are placed over the superficial inguinal pouch, 
exerting moderate pressure. By drawing the fingers towards the neck of the 
scrotum a testis of the retractile type can be pushed into the upper part of the 
scrotum, where it is grasped between the finger and thumb of the other hand. 
Only if the testis cannot be made to touch the bottom of the scrotum 1 is it im- 
perfectly descended. When the testis can be placed in a normal position 
temporarily it is not truly an imperfectly descended testis, and it should be 
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known by its fitting title ‘ retractile testis'. Such testes require neither 
endocrine nor operative treatment. In course of time (it may be delayed 
until puberty), the testis will take up a normal position permanently. 

This is borne out by the results of an extensive survey into the problem of undes- 
cended testes in school children. It was found that between five years and eight years 
about 4*4 per cent, had one testis undescended, while on leaving school this figure 
had dropped to 0*58 per cent. The investigators concluded that, between five years 
and eight years, group assessment of descent of the testes is difficult owing to the 
instability of position of the organ. Similarly, at five years 2-03 per cent, had bilateral 
non-descent of testes and on leaving school this was present in 0*07 per cent. 

In early life 80 per cent, of non-apparent testes are retractile. In the 
remaining 20 per cent, true incomplete descent is present. 

The Hazards of Incomplete Descent 

1. Sterility in bilateral cases. 

2. Pain. An inguinal testis is liable to oft-repeated trauma. 

3. An associated indirect inguinal or interstitial hernia is present in 70 per 
cent, of cases, and in adolescent and adult patients it is frequently the hernia 
that causes the symptoms. 

4. Torsion (p. 1218). 

5. Epididymo-orchitis. — Right-sided epididymo-orchitis occurring in an 
incompletely descended organ is extremely difficult, if not impossible, to 
differentiate from acute appendicitis. 

6. Atrophy y even before puberty, sometimes occurs when the testis is 
situated in the inguinal canal. This is attributed to recurrent trauma. 

7. Increased Liability to Malignant Disease. — All types of malignant 
testicular tumour have been recorded as developing in undescended testes, 
and in those brought down surgically. It is definite that seminoma is more 
common possibly because the testis is frequntly histologically abnormal. 
Some compute that 1 in 20 abdominal and .1 in 80 inguinal testes become 
malignant* others say this estimation is far too high. Reliable statistical 
evidence as to whether orchiopexy diminishes the liability to tumour for- 
mation later, is not available. However, at the worst it should improve the 
prospect of early diagnosis. 

Treatment by Orchiopexy. — Most surgeons favour performing the 
operation between the ages of six and eight years. Many choose the earlier 
age in order to reduce the incidence of thermal damage to the germinal 
epithelium. After the age of puberty the percentage of successful operations, 
which at the optimum age approaches 80 per cent., falls considerably. In 
cryptorchidism one side should be operated upon at a time, with an interval 
of six months between the operations. 

The operation consists of (1) mobilising the spermatic cord and the testicular 
vessels; (2) retaining the mobilised testis in the descended position. 

I. Mobilising the Spermatic Cord.— The inguinal canal is opened. The cord and 
testis are freed from surrounding structures and a concomitant inguinal hernial 
sac is dealt with. The dissection of the diaphanous sac from the cord is greatly 
facilitated by opening the sac and injecting a small amount of normal saline just 
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underneath that part which is adherent. Near the internal inguinal ring all the 
a>venngs of the cord are divided ; every muscle fibre and fibrous band is severed! 
leaving only the vas and its blood-vessels and the spermatic blood-vessels. Some- 
times this provides sufficient length for the testis to be placed in the scrotum. If not, 
the spermatic vessels are dissected from the peritoneum to which they are ad- 
herent. This abolishes the wide, outward curve of these vessels, thereby gaining up to 
1 inch (2*5 It is most exceptional for the above measures to fail to elongate 

the pedicle sufficiently for the testis to be placed in the scrotum, and even beyond 
it : the avoidance of vascular tension is the keystone of plastic surgery. The empty 
half of the scrotum is stretched thoroughly with the index finger passed into it through 
the inguinal incision. 

2. Retaining the testis itt the scrotum is effected by one of a number of ingenious 
methods, of which the following are popular : 

(a) Narrowing the neck of the scrotum and fixation of the testis to the bottom of the 
scrotum , is all that is needed in many cases. The neck of the scrotum is narrowed 
with catgut sutures, and the testis is anchored bdow by an unabsorbable suture passed 
through the scrotal skin. This suture can then be attached, if need be, to an elastic 
band, the lower end of which is fixed to the skbi of the lower thigh for up to seven 

days. The anchoring suture is removed about twelve 
days after the operation. 

C b ) Ombridanne's Operation is suitable for patients under 
the age of ten years, A suture is attached to the lower 
end of the tunica vaginalis of the mobilised testis, and the 
two ends are left long. A short vertical incision about 
1 inch (2 5 cm.) in length is made in the opposite side 
of the scrotum, £ inch lateral to the median raphd, and 
deepened until the corresponding tunica vaginalis is seen. 
Between this and the septum dartos, a bed is prepared by 
blunt dissection. The free ends of the suture are seized 
in a haemostat, which is passed through the inguinal in- 
cision into the scrotum. The tip of the haemostat is thrust 
against the septum dartos, permitting a small incision to 
be made through the septum exposing 
the tip of the haemostat and the suture 
it grasps (fig. 1602). The jaws are 
loosened and the ends of the suture 
are drawn through the scrotal wound. 

Before removing the hsemostat its jaws 
are opened sufficiently to stretch the 
tiny opening in the septum to about 
half the size of 
the testis, which is 
pulled through the opening into the opposite 
side of the scrotum by traction on the suture. 

The hole in the septum is narrowed around 
the cord just sufficiently to prevent the testis 
escaping from its new abode, but not tightly 
enough to compress the cord (fig. 1603). 

(c) The Keetley-Torek Operation . — The 
testis is brought down through the scrotum 
and stitched to the deep fascia of the thigh. 

A skin tunnel is fashioned for this purpose, 
fig. 1604. After six months or less the testis 
and the scrotum are freed from the thigh. 

The special indication for this operation is 
when the patient is a youth or an adult, but 
some specialists in child surgery employ the Keetley-Torek 
operation in those of tender years. . 

Failure to bring the testis down.— (1) Sometimes a two-stage procedure is 
successful: mobilisation as far as possible, and anchorage with an unabsorbable 
suture, followed six months later by further mobilisation. (2) Orchiectomy, if the 



Fig. 1602 — Method of 
passing the suture 
attached to the testis 
through the septum dar- 
tos and the skin of the 
opposite side of the 
scrotum. 



Fig. 1603.— The 
disposition of the 
testes in relation 
to the septum 
dartos following 
bilateral Ombr£- 
danne’s operation. 



Fig. 1604. — The 
Keetley-Torek op- 
eration. 
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other testis is normal, and the incompletely descended testis is hopelessly atrophic, 
or, after puberty. 

Orchio-ccelioplasty (abdominal replacement of the organ). This measure is 
justifiable when the contralateral organ has been removed previously and orchiopexy 
is found to be impossible. It is then the only method of preserving a supply of internal 
testicular secretion and secluding the organ from injury. 

Hormone Treatment. — The only indications for hormone treatment are: 

1 . Cases of bilateral incomplete descent associated with hypogenitalism and obesity. 

2. In lieu of waiting for retractile testes to descend, thereby avoiding jibes that small 
boys endure from others in the changing rooms of swimming baths, etc. (Scowen). 

3. In cases of uncertainty as to whether the case is one of testes retracting into the 
inguinal canal or one of true incomplete descent. 

Of many preparations having a gonadotrophic action, chorionic gonadotrophin 
extracted from the placenta (Pregnyl) is the one usually employed. It should be 
given at about eight years of age, and 1,000 international units are given twice 
a week until the testes descend, the limit of the course being ten weeks, after which 
it must never be repeated, otherwise secondary male characteristics may develop 
prematurely. 


ECTOPIC TESTIS ( syn . MALDESCENDED TESTIS) 

An ectopic testis may be found, in order of frequency: 

1. Anchored in the superficial inguinal pouch. 2. In the perineum. 
3. At the root of the penis. 4. In the femoral triangle. 

Unlike the imperfectly descended testis, an ectopic organ often develops 
well, if not fully. Its main hazard is that it is liable to injury. 

^Etiology. — To explain the appearance of the testis in 
these anomalous positions, Lockwood advanced the in- 
genious theory of many gubernacular tails. His theory 
postulates that in ectopic testis the scrotal tail becomes 
ruptured. As a consequence the testis, adrift from its 
usual mooring, follows one of the accessory rudders. 
Lockwood stated that the accessory gubernacula depicted 
in fig. 1605 could be demonstrated in the fcetus. 

INJURIES OF THE TESTIS 

Closed rupture of the testis from blows and the like is an uncommon accident 
owing to the extreme mobility of the organ within the scrotum. Severe contusion 
and rupture are each associated with a haematocele which surrounds the testis, 
rendering the differential diagnosis impossible without exploration. Operation is 
advisable in these cases in order to : 

1. Evacuate the haematoma. 

2. Repair the tunica albuginea, if split, excising only that part of the testicular tissue 
that extrudes. If the testis is severely damaged, orchiectomy should be performed. 

Haematocele (p. 1226). 

Traumatic Dislocation of the Testis. — As a result of a blow the testis occa- 
sionally becomes dislocated and by reason of blood-clot anchored, usually in one of 
the positions described under ectopic testis. Unless the dislocation is reduced early 
by manipulation, an operation is required to replace the organ in the scrotum. 

TORSION OF THE TESTIS {syn, TORSION OF THE SPERMATIC CORD) 

Predisposing Causes. — Torsion of the testis (fig. 1606) is uncommon. 
It does not occur in a normal fully descended testis : its anchorage prevents 
rotation. Therefore one of several anomalies must be present. 

(a) Inversion of the Testis (p. 1213). — This appears to be the commonest 
predisposing cause. 

Eric Frank Scowen, Contemporary. Professor of Medicine , University of London {St. Bartholomew's Hospital). 
Charles Barrett Lockwood , 1856-1914. Surgeon , St. Bartholomew's Hospital, London. 


FEMORAL TAIL 



EXT ABD RING 
„ GUBERNACULUM 


Fig. 1605. — The ‘guber- 
nacular tails * of Lockwood. 





Fig. 1606. — Tor- 
sion of the testis. 
Note the inversion 
of the organ. 
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(^) High investment of the tunica 
vaginalis causes the testis to hang with- 
in the tunica like a clapper in a bell, 
viz. — _ _ 

Very occasionally torsion is extra- 
vaginal. 

(c) In cases where the body of the testis is separated from 
the epididymis , torsion of the body can occur with- 
out involving the cord. The twisting is confined to the 
mesentery that joins the testis to the epidi- 
dymis, viz. 
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HIGH INVESTMENT 
OF TUNICA 


CREMASTER 

ATTACHED 

SPIRALLY 


TESTIS HANGS LIKE 
A CLAPPER OF A BELL 



Exciting Causes. — Normally the cre- 
master contracts pari pastu with violent con- 
traction of the abdominal musculature. Contractions of the spirally attached 
cremaster favour rotation around the verticil axis in relevant cases. Straining 
at stool, lifting a heavy weight, and coitus are all exciting causes, but often 
the history fails to reveal any one of them. Occasionally torsion develops 
during sleep. 


Clinical Features. — The highest incidence is between fifteen and twenty- 
five years of age, and the second most common age period is during infancy. 
The symptoms vary with the degree of torsion present. Most commonly 
the patient experiences sudden and agonising pain in the groin and lower 
abdomen, 1 and vomits. Upon theoretical grounds one might think that the 
diagnosis is simple, but sometimes it is practically impossible to dis ting uis h 
torsion of an imperfectly descended testis from a strangulated inguinal hernia 
until the parts have been displayed by operation. The fact that the side of the 
scrotum is empty and oedematous is certainly in favour of the tender lump at 
the external abdominal ring being the testis with its twisted cord. Torsion 
of a completely descended testis is a less difficult problem. Sometimes the 
actual twists in the cord can be felt, thus establishing the diagnosis. At 
other times the condition can be mimicked exactly by a small, tense, strangu- 
lated inguinal hernia compressing the cord and causing congestion of the ^ 

pampiniform plexus, viz. > 0 

Torsion of the fully descended testis can also simulate closely acute 
epididymo-orchitis; after a lapse of six hours or so the skin of the scrotum 
becomes reddened (fig. 1607) and the temperature is raised slightly — 99 0 F. 
(37*2° C.). Elevation of the scrotum usually relieves the pain in epididy- 
mitis, but increases it in torsion of the spermatic cord. Therefore in a boy 
(if mumps has been excluded) and in a man (if urethritis has been 
eliminated), a diagnosis of torsion of the testis should be insisted upon. 


1 But, in about 23 per cent, of K. H. Smith’s patients, the first symptom was a dull ache 
in the loin or hypogastrium. It is insufficiently appreciated that true testicular pam is 
situated in the lower abdomen at the level of the internal inguinal ring in accordance with 
Brown’s lsw. ** 

4 Brown’s law: Pain, produced in an organ which has migrated from its primary position, 
and which has not acquired an additional nerve supply in its secondary or permanent position, 
is invariably localised in the primary relative position of that organ. 

Kenneth Hoisted Smith , Contemporary . Surgeon y General Hospital, N^thamp ton 
Francis Robert Brown , Contemporary . Reader in Surgery , St. Andrew s University, Scotland. 
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Fig. 1608. — 
Usually the testis 
twists in a direction 
away from the 
septum dartos, 
so untwisting must 
be effected in the 
opposite direction. 


and almost invariably when the yA 1 

testis is exposed the diagnosis $ ^ ; 

will be substantiated. ■ Eg j ;\j i 

Treatment. — Urgent opera- / \ 

tion is indicated, as after six n( 

hours of strangulation the 
chance of the testis recovering s - — ^ 

completely is small (O'Flynn). 

four hours’ duration in a In a few early cases It may be twists in a direction 

boy aged thirteen. The possible to untwist the cord un- awa y fro ® the 

acutely tender testis and * . . . septum dartos, 

the inflamed scrotum sim- der Vision (fig. 1608), in which so untwisting must 

ulatc acute epididymo- case should an improvement in be . the 

orchitis. ’ r opposite direction. 

the colour of the organ result, 

and the testis is fully descended, it can be spared, but it is essential to fix the 
testis in an anatomically correct position. More usually orchiectomy must 
be performed. Experience has shown that in cases where torsion occurs, 

the congenital abnormality that permits twisting 
^ / /V (p. 1213) appertains to both sides. Therefore, 

v jJ/ J? the contralateral organ should be fixed in the 

& scrotum (fig. 1609) even at the same operation. 
By failing to observe this precaution patients may 

* ose b ot k testes fr° m tors i° n * 

- Torsion of an Appendage of the Testis. — Vestigial 

structures related to the testis and epididymis are 
tSy f liable to undergo axial rotation. The most common 

* of these structures to twist is 

the appendix of the epididymis M 

Fig. 1609. — Method of an- (the pedunculated hydatid) JMr 

choring the testis with non- (fig, 1610). Torsion of an ap- MJK 

absorbable sutures to prevent pendage G f the testis is essen- f | 

torsion. daily a lesion occurring before 

or at the age of puberty. The condition is often mistaken for 
acute epididymo-orebitis of unknown origin and frequently, MBIIIIML 

although the symptoms are comparadvely mild, they can- C ' 
not be distinguished with certainty from those of torsion of Wt 
the testis. Immediate operation with ligation of the pedicle 
and amputadon of the twisted appendage cures the con- 


Fig. 1 609. — Method of an- 
choring the testis with non- 
absorbable sutures to prevent 
torsion. 


VARICOCELE 


Varicocele is a state of varicosity of the cremasteric and F IG - 1610. —Torsion 
occasionally the tesdcular veins. of . appendix of the 

Surgical Anatomy. — The veins of the testis and epi- ^Mnrl 

didymis form an anastomosing plexus — the pampiniform ga gni) ^ 
plexus — which is the most bulky constituent of the spermadc 88 } ' 

cord. As the veins pass upward through the inguinal canal they become reduced in 
number to between four and eight. Coalescence in the neighbourhood of the internal 
inguinal ring brings about further reduction in their number, and by the time the 
posterior abdominal wall is reached, a single, or a duplicated tesdcular vein pursues 
its cephalad course behind the peritoneum, to empty into the renal vein on the left, 
and the inferior vena cava on the right. Only near their terminadons are the tesdcular 
veins provided with valves, and not infrequently even these valves are absent, in 
which case valves will be found nearby in the renal veins. The cremasteric veins 


J. Dermot O'Flynn , Contemporary. Surgeon Meath Hospital, Dublin. 


1221 



Fig. 161 1 . — (a) Normal drain- 
age of the pampiniform plexus ; 
(b) reflux alone the testicular 
vein in varicocele. (After j. w. 
Lane.) 
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anastomose with the testicular veins, so providing an 
alternative (collateral) venous return and draining 
mainly into the inferior epigastric veins. 

JEtiology. — (i) Most varicoceles are noted 
in the ‘ teens ’ or early adult life . The left side 
is affected in 95 per cent, of cases. The left 
testicular vein joins the renal vein and reflux 
into this vein can be demonstrated by angio- 
grams. Nathan has shown that the left testi- 
cular artery arches over the left renal vein in 
16 per cent, of cases and may obstruct it (fig. 

1612). 

(2) Harrison and Hanley, however, maintain 
that in many cases the dilated vessels are cremasteric veins, and not veins of 
the pampiniform plexus. These veins drain into the inferior epigastric veins 

mainly, but also communicate freely with the veins in 
the pampiniform plexus. 

(3) Obstruction of the left testicular vein by growth 
of a hypernephroma along the left renal vein is a rare 
cause (0-4 per cent. Riches) of a varicocele arising in 
middle life. 

Clinical Features. — Varicocele is more frequent 
and more troublesome in hot climates; in all parts of 
the world tall, thin, visceroptotic men are frequently 
affected, whereas short, fat individuals are seldom so. 
Usually symptoms are entirely absent, but in some 
cases die patient experiences a dragging pain in the 
affected side. Pain is due to the fact that the elongated scrotum no longer 
supports the testis, whose full weight is now borne by the cord. The scrotum, 
particularly the left side, hangs lower than 
normal (fig. 1613), and on palpation with the 
patient standing, the varicose plexus feels like 
a bag of worms. If, while lightly holding the 
varicocele between the fingers and thumb, 
the patient is instructed to bow (fig. 1614), 
tension within the veins becomes appreciably 
less. An impulse is often felt when the patient 
coughs. When the patient lies down and the 
scrotum is elevated, the veins will be emptied 
by gravity and the opportunity of comparing 
the size of the left testis with its fellow should 
be taken. In long-standing cases the left 
testis is somewhat smaller and softer than the 
right, due to a minor degree of atrophy. Infertility can be caused y a 

varicocele 

Varicocele and Spermatogenesis.— The testis is supported in the scrotum 

Hilel Nathan ( formerly Notkovich), C.onttmporan. f ,r Sf e l ,, ?^ ^ “ nl j sr ^‘l a,rman, D, P artm,nt ^ na om3> 

Anthropology y Tel-Aviv University Medtcal School , Israel. _ J j vgrpaoJt 

Ronald George Harrison , Contemporary . Professor of Paul's* Hospitals, London . 

Howard Granville Hanley , Contemporary. Surgeon, St. £**** * ** uroloeist Middle*** Hospital , London. 

Sir Eric Riches , Contemporary. Honorary Consulting Surgeon and Urologist , Mtaateswx n 


Fig. 1612. — Arching 
left testicular artery 
compressing the renal 
vein of the correspond- 
ing side. (After H. Nathan.) 



Fig. 1613.— A large varicocele. 
A left inguinal hernia is also pre- 
sent. 
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by the cremaster and the dartos muscles. The main function of the cre- 
master is one of defence, for a fright or threat of trauma will cause reflex 
retraction of the testis towards the external inguinal 
ring, especially in the young. The dartos bears the 
weight of the testis and is reflexly controlled by tem- 
perature changes and acts as a kind of thermostat for 
efficient spermatogenesis at some 2 $° C. lower than 
rectal temperature. On exposure to cold it raises the 
testis to the body so conserving heat, while a too 
warm environment causes relaxation of the dartos. 
Hanley and Harrison, who have reawakened interest 
in the effects and treatment of varicocele, explain the 
characteristic elongation of the scrotum in this condi- 
tion on the grounds that venous engorgement in the 
varicosities reduces the temperature differential (scrotum/rectum) to about 
o*i° C. which may seriously depress spermatogenesis. The dartos relaxes 
in a vain attempt to maintain the temperature differential. It also follows 
that the modem tendency to wear tight and poorly ventilated pants and 
scrotal supports is to be deprecated. 

Treatment. — Operation for varicocele is not indicated unless there is (i): 
pain; (2) serious depression of spermatogenesis (oligospermia). 

Technique . — The testis and varices are best exposed by a scrotal incision. The 
operating table is tilted downwards to distend the varicosities. Tortuous and vari- 
cose veins are divided and ligated individually. If there are any distended testicular 
veins of the pampiniform plexus, the enclosing glistening capsule is incised and each 
affected vein divided and ligated. Sufficient veins must be left to maintain venous 
return. Some maintain that these veins are more easily ligated within the inguinal 
canal. 

Haematoma formation after operation on the scrotal contents is usually due to 
bleeding from the dartos muscle. This should be sutured meticulously with a con- 
tinuous everting catgut stitch; the scrotum should not be drained. The skin edges 
will lie together and need not be stitched. The scrotum should be supported on a 
bridge of ‘ Elastoplast * (fig. 1626) across the thighs, and the patient should be kept in 
bed for forty-eight hours. 

As a result of this operation the testis becomes cooler, and the dartos 
contracts, supports the testis, and relieves pain, while cases of oligospermia 
show a 70 to 80 per cent, improvement with a conception rate of about 30 
per cent. 

The older operations employing mass ligation, transfixion, and wide resec- 
tion, are no longer advocated. 



Fig. 1614. — The bow 

sign. ( After B. B. Ribeiro.) 


HYDROCELE 


< 


Congenital (fig. 1615). 


Acquired 


^Primary, or idiopathic. 


\ 


Secondary, due to disease of testis' 


cute. 


Chronic. 
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A hydrocele is a collection of serous fluid in some part of the processus 

vaginalis, usually in the tunica. Four anatomical varieties of congenital 
hydrocele are encountered. 

iEtiology. — A hydrocele can be produced in four ways : 

1. By excessive production of fluid within the sac, e.g. secondary hydrocele. 

2. By defective absorption of hydrocele fluid by the tunica vaginalis. 

Defective absorption appears to be the most common cause of the common variety 

of primary hydrocele, but the reason for the defective absorption is obscure. Damage 
to the endothelial wall by low-grade infection seems to be the probable explanation. 

3. By interference with the drainage of fluid by the lymphatic vessels of the cord. 

4 * By connection with the peritoneal cavity, as in the congenital variety* 
Hydrocele fluid is amber coloured, and registers a specific gravity of 1-022 to 

1-024. It contains water, inorganic salts, 6 per cent, of albumin, and a quantity of 



(a) (b) (c) C d ) 

Fig. 1615. — (a) Vaginal hydrocele (very common) ; (6) 1 infantile * hydrocele (unusual) 
(c) congenital hydrocele ; (d) encysted hydrocele of the cord. 


fibrinogen. The last constituent confers upon the fluid a characteristic feature. If 
the contents of a hydrocele are allowed to run through a cannula into a receptacle, 
the fluid does not clot* but if a few drops of blood which have come into contact with 
cut tissues are stirred into even a large quantity of 
hydrocele fluid, the whole clots firmly. In old-standing 
cases the fluid sometimes contains so much cholesterol 
that it is irridescent, and occasionally tyrosine crystals are 
found. 

DIAGNOSTIC RULES FOR ALL HYDROCELES 

Ninety-nine out of every 100 hydroceles are trans- 
lucent . On examination it is possible 1 to get above 
the swelling \ 

(a) Primary vaginal hydrocele most often ap- 
pears in middle-aged (fig. 1616) or elderly men, but 
it is not uncommon in early childhood (fig. 1617). 

The condition is particularly common in tropical 
countries. The only complaint of the patient is the fig. 1616.— Large bi- 
swelling, and occasionally he does not seek relief lateral hydroceles of many 
« . / ,. years duration. 

until the sac has attained enormous dimensions. 

About 5 per cent, of inguinal hernias are associated with a vaginal hydrocele 
of the same side. 1 Often a large hydrocele obscures a small inguinal hernia, 
even if the latter has been especially looked for. 

(b) Infantile hydrocele does not necessarily appear in infants. The tunica and 
the processus vaginalis are distended up to the internal abdominal ring, but the 
sac has no connection with the general peritoneal cavity. k 



* Captain Edward Gibbon (1737-1794) of the South Hampshire Milinaand^ Member of 
Parliament was greatly embarrassed by a large hydrocele. **e wrote hvdrocele he 

Decline and Fall of die Roman Empire ’. After the second ttppng < h‘ s hydro* wehe 
died of infection. The hydrocele seems to have been associated with a large scrotal hernia 

which, probably, was punctured. 
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(c) Congenital Hydrocele. — The processus vaginalis communicates with the 
peritoneal cavity. Usually the communicating orifice is too small for the development 

of a hernia. When the patient is horizontal, e.g. at 
night, the fluid in the pouch disappears within the 
abdominal cavity, but it returns when the erect pos- 
ture is resumed. The hydrocele cannot be emptied 
by digital pressure, as this results in an ‘ inverted 
ink bottle ' effect at the internal ring. Especially 
in bilateral cases, ascites or ascitic tuberculous peri- 
tonitis should be suspected. 



(d) Encysted Hydrocele of the Cord. — 
There is a smooth, oval swelling associated 
with the spermatic cord, which is liable to be 
mistaken for an irreducible inguinal hernia. If, 
with gentle traction upon the testis, the swelling 
moves downwards and becomes less mobile, the 
diagnosis of hydrocele of the cord is confirmed. 

Hydrocele of the canal of Nuck is a con- 
dition comparable to the foregoing. It occurs 
in females, the cyst being in relationship to the 
round ligament. Unlike a hydrocele of the 
cord, a hydrocele of the canal of Nuck is always wholly, or partially, in 
the inguinal canal. 


Fig. 1617. — Right vaginal 
hydrocele in an infant. It is 
possible to get above the 
swelling which is brilliantly 
translucent. 


Hydrocele en Bisac. — A rare condition where the hydrocele has two inter- 
communicating sacs, one above and one below the neck of the scrotum. The 
upper lies superficial to or partly within the inguinal canal and it may insinuate 
itself in between the muscle layers. 


COMPLICATIONS OF A HYDROCELE 

1. Rupture is usually traumatic, but may possibly be spontaneous. On rare 
occasions a cure results after absorption of the fluid. 

2. Hernia of the hydrocele sac sometimes occurs in old-standing cases. Tension 
of fluid within the tunica causes herniation through the dartos muscle (fig. 1618). 

3. Transformation into a hematocele occurs both spon- 
taneously and as the result of trauma (p. 1226). 

4. Calcification of the sac wall sometimes occurs in long- 
standing cases. 

Treatment. — Tapping . — After transillumination, 
the swelling is made tense by manual compression. 

A fine trocar and cannula is inserted into an un- 
questionably translucent area and the fluid evacuated. 

After a varying interval of weeks or months the sac 
usually refills. Many patients are content to be 
relieved at regular intervals in this way. Repeated 
tapping is liable to be followed by a litde oozing 
into the sac. Deposits of blood on the walls of 
the sac in time increase its thickness, and so diminish its translucency. 
After tapping, the testis should always be examined. 

Subtotal excision is the best means of ensuring against recurrence, and it is 
the only satisfactory method for thick-walled hydroceles. An incision is 

/I win Nuck 1$60-1692. Anatomist, of Leiden* Holland. 




the testes and 

made over most the prominent part of 
the swelling and the hydrocele together 
with the testis is separated from its 
coverings by gauze dissection. The 
sac is opened with a scalpel and is then 
split along its length. Each half 
of the tunica vaginalis is excised, 
preferably with a diathermy knife, a 
little at a time (fig. 1620) close to its FlGl J6I9-— Tapping a hydrocele. 

reflection on to the epididymis. Each segment 
held in a haanostat is likely to contain blood- 
vessels, so it is ligated by transfixion. Com- 
plete hsemoftasis is essential. The testis is 
replaced. Tl|e wound is closed without drainage 
as described on p. 1222. 

Partial excision with eversion ( syn . Jaboulay’s 
operation) is Suitable for thin-walled hydroceles. 
Sufficient of the sac is excised to allow the cut 
edges to be united without tension behind 
the epididymis, so that the endothelial lining 
faces outwards. 

Secondary hydrocele is an effusion into the 




Fig. 1620. — Excision of 
vaginal hydrocele. 


tunica vaginalis that accompanies certain affec- 
tions of the testis. It is frequently associated 
with acute and chronic epididymo-orchitis. It 


is nearly always present in the syphilitic affections of the testis, and occa- 
sionally complicates malignant disease of the organ. A secondary hydrocele 
rarely attains a large size, and in most instances is lax and does not in- 
terfere unduly with the palpation of the testis and its epididymis. Occa- 
sionally the question as to whether a hydrocele is or is not secondary to 
some underlying disease of the testis can be settled only after the contents 
of the hydrocele have been aspirated. 

In the case of acute epididymo-orchitis usually a secondary hydrocele 
subsides pari passu with the primary lesion. 


Post-herniorrhaphy hydrocele is a secondary hydrocele that appears after 
an operation for inguinal hernia in o*2 per cent, of cases in which there was no 
evidence of a hydrocele pre-operatively. Possibly this is due to damage of the 
lymphatic vessels of the tunica vaginalis, which pass with those of the testis, along the 
spermatic cord, mostly superficial to the blood-vessels. 

Hydrocele of a Hernial Sac.— The neck of a hernial sac becomes plugged with 
omentum or occluded by adhesions, and a hydrocele results (fig. i359)« 

Filarial Hydroceles and Chyloceles.— As one proceeds from 
towards the Equator, the incidence of vaginal hydrocele increases. Fdana (p. 34) 
accounts for 80 per cent, of hydroceles in some tropical countries (fig. ^1621). In 
most instances neither are microfilaria: discovered in nocturnal samples of blood, 
nor is a “story of filariasis elicited. Usually .filarial hydroceles follow repeated 
attacks of filarial epididymitis, and develop rapidly 

or small: frequently they are bilateral. In early cases the h^d^ele flu^ is nmmr 
to that found in the idiopathic variety. In cases of some standing, P 


Mashieu Jaboulay , 1990-1913. Professor of Surgery, Lyons. 
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in a tall glass, after a few hours a film of liquid fat (chyle) will be floating on the 
surface. This is rich in cholesterol, and is derived from rupture of a lymph varix into 
the tunica. The presence of chyle is proof-positive of the filarial origin of a hydro- 
cele. Adult worms of the Wuchereria bancrofti have been 
found in the epididymis removed by operation, or at 
necropsy on these cases. In long-standing chyloceles 
dense adhesions form between the scrotum and its con- 
tents. Filarial elephantiasis of the scrotum (p. 1238) 
supervenes in a small proportion of cases. 

Treatment . — Acute cases should be treated by rest 
and aspiration. The more usual chronic cases can be 
cured by excision of the sac. 

Hcematocele can be either recent, or present as the 
clinical entity 4 old clotted haematocele \ 

Recent haematocele is usually the result of injury of 
a small blood-vessel during tapping or aspiration of a 
hydrocele. Prompt refilling of the sac with consider- 
able pain and tenderness, and poor or absent trans- 
illumination, leave no doubt as to the diagnosis. The 
treatment should be urgent operation, with evacuation 
of blood and excision or eversion of the sac. If this 
course is not followed a clotted haematocele will almost 
certainly result. 

Acute haemorrhage into a 
previously normal tunica vagi- 
nalis can result from a blow on 
the testis. The treatment 
should be similar to the above 
for the reasons given, and also because without explora- 
tion it is impossible to tell whether or not the testicle is 
ruptured. Furthermore, a neoplasm can sometimes present 
in this way. 

Old Clotted Haematocele. — Curiously, slow haemorr- 
hage into the tunica vaginalis can occur spontaneously, and 
apparently painlessly, for most of the patients presenting 
with an old clotted haematocele give neither a history of 
trauma to the testis nor of pain in the organ. An old clotted 
haematocele simulates a neoplasm of the testis so closely that 
pre-operative differential diagnosis is sometimes impossible. 

Treatment. — Unless exposure of the organ leaves no 
doubt as to the innocent nature of the swelling, unquestion- 
ably orchiectomy should be performed. As a rule it is im- 
possible to be certain of the diagnosis until the mass has 
been bisected. As can be seen in fig. 1622, the testicle is 
often so compressed as to be virtually functionless, so the 
responsibilities of removing it unnecessarily are not great. 

Russell Howard, renowned in his day as a surgical diagnostician and teacher, was 
wont to recount how he had performed orchiectomy for old clotted haematocele on the 
mistaken diagnosis of malignant testis on three consecutive occasions. 

CYSTS CONNECTED WITH THE EPIDIDYMIS 

i. Cysts of the Epididymis. — A cyst of the epididymis, filled with 
crystal-clear fluid (as opposed to the barley-water-like fluid of a sperm- 
atocele or the amber-coloured fluid of a vaginal hydrocele), is a common 
condition. 

AEtiology. — A cyst of the epididymis is due to cystic degeneration of : 

(a) The appendix of the epididymis (pendunculated hydatid of Morgagni) (fig. 
1624). 

0 b ) The appendix of the testis (sessile hydatid of Morgagni). 



Fig. 1622. — An old 
clotted haematocele. The 
long-standing pressure 
has flattened the testis. 



Fig. 1621. — Bilateral 
filarial hydrocele. Note 
oedema tous scrotal skin at 
the lowermost part of the 
left side due to early stage 
of elephantiasis of the skin. 

(G. D, Adhia, F.R.C.S . , Bombay.) 


1227 


THE TESTES AND THE SCROTUM 

(c) The vas aberrans (of Haller). 

(d) The paradidymis (or organ of Giraldes), which is the most likely cause. 

Clinical Features. — Cysts of the epididymis usually are found during 
middle life and, due no doubt to their congenital origin, they are often 
bilateral. They are tense, as opposed to the softness of a spermatocele, and 
they consist of an aggregation of a number of small 
cysts which on careful palpation feel like a bunch of tiny 
grapes (fig. 1623). Cysts of the epididymis are situated 
behind the body of the testis, and on transillumination, 
because of the numerous septa, their brilliant trans- 
lucency is finely tesselated, giving an appearance like 
that of a Chinese lantern. 

Treatment. — As epididymis cysts are: multilocular, 
aspiration is useless. If giving trouble, which is unusual, 
they must be excised. 

Cyst of an appendage of the testis is a separate clinical 
entity. It forms a small globular swelling at the superior pole 
of the testis; it is usually unilateral, and when pedunculated 

(fig. 1624) it is liable to undergo axial rotation (p. 1220). 
The treatment of this variety of cyst is removal by 
ligation and severance of its pedicle. 

2. Spermatocele is a unilocular retention cyst 
derived from some portion of the sperm-conducting 
mechanism of the epididymis. 

Clinical Features. — A spermatocele is nearly 
always situated in the head of the epididymis, and 
is therefore above and behind the body of the 
testis. Filled with fluid resembling barley water 
and containing spermatozoa, the swelling is 
typically softer than other cysts occurring within the scrotum but, like them, 
is translucent. Spermatoceles give rise to few symptoms, and arc usually 
small and unobtrusive. Less frequently they are large 
enough to attract notice. 1 

Treatment. — Small spermatoceles can be ignored. 

Larger ones, if causing symptoms, can be aspirated or ex- 
cised via a scrotal incision (see under varicocele). The 
thin coverings of the cyst are carefully peeled off, layer by 
layer, and any residual attachments are ligated and divided. 

ACUTE EPIDIDYMO -ORCHITIS 

In many instances inflammation remains confined to 
the epididymis, in which case it is referred to as epidi- 
dymitis ; when the infection spreads to the body of the testis the con- 
dition is known as epididymo-orchitis. In cases where the inflammation is 

1 Sometimes the patient may believe that he has a third testicle (fig. 1625). It is recorded 
that in the fourteenth century the Pope granted a petition from a gentleman to marry two 
wives because he possessed three testicles. 

Albrecht von Haller, 170S-1777 . Professor of Medume , Swgery . and Botany , Vmvetsity of Gbiumen. 

Joachim Giraldds , 1SOS-1S75. Surgeon, Beaujou Hospital , Parts. 



Fig. 1625. — A large 
spermatocele. 



Fig. 1624. — Cyst of the 
pedunculated hydatid of 
Morgagni. 



Fig. 1623. — Cystic 
disease of the epidi- 
dymis. {After 1. Abell.) 
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situated mainly, if not entirely, in the body of the testis, the term orchitis is 
employed. 

Mode of Infection. — As a rule infection reaches the epididymis via the 
lumen of the vas, and affects the globus minor first. It is secondary to 
infection of the urethra, prostate and seminal vesicles. Blood-borne infections 
affect the globus major of the testis primarily. 

Clinical Features. — The initial symptoms are those of acute prostatitis 
(p. 1178). Some days later an ache in the groin with some increase in fever 
heralds the onset of epididymitis. Severe pain and swelling of the testis 
occurs rapidly: the scrotal wall becomes red, oedematous and shiny. The 
epididymis may become adherent to the scrotal skin and may soften and, 
later, discharge. Resolution is heralded by scaling of the scrotal skin. 

Acute epididymitis due to Esch. coli, streptococcus, staphylococcus or pneu- 
mococcus is a not uncommon clinical entity. As a rule there is no evidence of urethritis. 
Especially in 1 Esch. coli infection, it is sometimes unaccompanied by infection of the 
urine (a mid-stream specimen must be sent for bacteriological examination). In the 
absence of any local cause, the infection is assumed to be blood-borne. 

Instrumental acute epididymitis can follow any form of urethral instrumenta- 
tion. It is most liable to occur when a catheter is tied into the urethra without 
the necessary aseptic precautions. 

Epididymitis complicating non-gonococcal urethritis is more frequent than 
it is in gonorrhoea, and unless correct antibiotic therapy (p. 1191) is given early, 
suppuration is usual. 

Acute gonococcal epididymitis is much less common than formerly, as a result 
of the antibiotic treatment of acute gonorrhoea. Epididymitis usually commences 
during the second or third week of gonococcal posterior urethritis. In 90 per cent, of 
cases the infection is unilateral. When the epididymis becomes involved the urethral 
discharge lessens and pain commences in the testis. On the following day the 
urethral discharge ceases, but the urine is hazy with pus cells. The temperature 
rises to 102° to 103° F. (38-9° to 39*5° C.), and the patient feels so ill that he goes to 
bed. About the third day the skin of the scrotum often becomes reddened and 
adherent to the globus minor, but in cases where the gonococcus is the sole infecting 
organism suppuration does not occur. After the fifth day the symptoms commence 
to abate, and by the eighth to tenth day the condition subsides. Induration of the 
globus minor sometimes persists for months. In cases of persistent infection of the 
corresponding vesicle, subacute attacks of recurrent epididymitis are not infrequent. 

Epididymitis from Retrograde Passage of Urine. — Epididymitis can develop 
during an unusual exertion or violent strain while the bladder is full, and it is caused 
by the urine being forced along the vas deferens. The degree of inflammation that 
results depends upon whether the urine is infected, or if there is an active or latent 
infection in the prostate or seminal vesicles. This ‘reflux’ epididymitis can also 
occur due to the presence of a stricture in the urethra. 

Acute Tuberculous Epididymitis. — In cases where the vas is thickened and 
there is little response to the usual treatment, the possibility of the infection being due 
to tuberculosis of the epididymis, which is not rare, must receive due consideration. 

Acute epididymo-orchitia of mumps develops in about 18 per cent, of males 
suffering from mumps, usually as the parotid inflammation is waning. The testis, 
usually the right, becomes swollen and painful. Rarely, the testicular precede the 
salivary manifestations. Resolution or fibrosis, as opposed to suppuration, nearly 
always occurs, but in 55 per cent, of cases atrophy of the testis follows. It often takes 
many months for signs of testicular atrophy to become apparent. A small incision 
into the tunica vaginalis and drainage, if undertaken early in the attack, prevents this 
atrophy and relieves the intense pain. It is often stated that the body of the testis is 
alone involved, but the epididymis is also acutely inflamed, as has been witnessed at 
operation. Especially in infants, epididymo-orchitis of mumps can occur without 
parotitis. 1 

1 A complement fixation test for the virus of mumps is sometimes positive. 

Theodor Escherichy 1857-1911. Professor of Padiatrics, Vienna. 
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Epididymo-orchJtis in Bornholm disease' should be considered in cases of 
epididymo-orchms of undetermined aetiology when appearing in epider^c f“nT The 
tesucuter lesion appears especially during the second week If the ill^ss h 

EpitUdymo-orchitis due to the virus of lymphogranuloma venereum— 
The infection is bilateral, and is often followed by abscess formation. The diag- 
nosis presents little difficulty, because of the massive inguinal adenitis, but confimf- 
tion by the Frei intradermal test is required (p. 1207). 

Epididymo -orchitis due to Brucellosis (undulant, abortus or Malta fevers) 
Acute epididymo-orchitis is sometimes the first sign of this disease. The diagnosis is 
clarified by appropriate agglutination and skin tests and cultures of the urine and blood 
Acute post-operative epididymitis was a serious and frequent complication 
of prostatectomy. It has been practically abolished by prophylactic division of the 
vasa deferentia (p. 1169). 

Treatment.— The patient must be fcept in 
bed until the acute symptoms have abated. A 
broad spectrum antibiotic such as tetraicycline 
should be given (500 mg. q.d.s.) until the result 
of the urine culture is available. The scrotum is 
supported on a sling formed by broad adhesive 
plaster attached across the thighs (fig. 1626). 

Upon the sling is placed a nest of cotton wool, and 
in this the inflamed organ rests and cooling 
lotions are applied. The urine is rendered 
alkaline, and a high fluid intake is necessary. 

Antibiotic treatment should be continued for two weeks or until the inflamma- 
tion has subsided. If suppuration occurs, drainage is necessary. Atrophy 
of the testis may follow as a sequela in any case of epididymo-orchitis. 



Fig. 1626. — Treatment of 
acute epididymo-orchitis. 
Broad adhesive strapping is 
applied to the thighs to support 
the testicles. 


CHRONIC EPIDIDYMO-ORCHITIS 

Chronic Tuberculous Epididymitis. — Nearly 90 per cent, of cases of 
chronic epididymo-orchitis are tuberculous, and the great majority commence 
insidiously. 

^Etiology. — The frequency with which the globus minor is first attacked 
indicates that infection is commonly retrograde along 
the vas deferens from an infected seminal vesicle. 
Blood-borne infection commences in the globus major. 

Clinical Features. — A slight ache in the testis 
or a trivial injury, calls the patient’s attention to the 
swelling in relation to the testis. An early manifesta- 
tion is a discrete, indurated, slightly tender nodule 
in the globus minor — rarely in the globus major. As 
the disease progresses other nodules appear, and 
eventually the entire epididymis becomes involved, 
and is felt as a firm, craggy, often painless, mass 
situated behind the testis, which feels normal. In 30 
per cent, of cases a lax secondary hydrocele is present. 
When the testis is anteverted, these changes are 
found in front of the testis. The vas on the affected 

, Epidemic myalgia. Bornholm is a Danish island in the Baltic sea. 

Sir David Bruet, JS5S-M 1. Major-General, Royal Army Medical Service. 
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side sometimes becomes ‘beaded’ due to submucous tubercles. Rectal ex- 
amination reveals a thickened, and later an irregular, indurated seminal vesicle 
of the corresponding side, and sometimes of the contralateral vesicle as 
well. The prostate in advanced cases contains one or more discrete nodules. 
In 20 per cent, of cases the patient first presents himself with a * cold * 
abscess in the lower and posterior aspect of the scrotum (fig. 1627), or with 
a discharging sinus, which may have healed and reopened several times 

(fig. 1628). Untreated, after a varying time 
(from a few months to several years), die contra- 
lateral epididymis becomes similarly diseased. 
The body of die testis remains uninvolved for a 
long period, often years. 

In two-thirds of the cases there is either active 
tuberculosis in the renal tract or evidence of 
previous disease. In the remainder the patient 
is apparendy healthy. 

In all cases of chronic epididymitis the urine is 
examined for tubercle bacilli, if necessary on 
several occasions, and pyelography should be un- 
der taken. The chest is X-rayed (evidence of disease in about 50 per cent.). 

Treatment. — When tuberculous epididymitis is secondary, the primary 
lesion should receive priority. The epididymitis may well resolve during the 
treatment. 

When renal tuberculosis is present , the renal lesion is treated as detailed 
on p. mi. Rarely active pulmonary tuberculosis will be present. 

Treatment with streptomycin and associated anti-tuberculous drugs (p. 23) 
is less effective in genital tuberculosis than in urinary tuberculosis. If there is 
no sign of resolution within two months, epididymectomy or orchiectomy is 
advisable. Subsequently, in the absence of evidence of active tuberculosis 
elsewhere, a further three months’ course of suitable and anti-tuberculous 
drugs is all that is necessary. Care of the patient in a sanatorium is an in- 
surance that he will adhere to the treatment. 



Fig. 1628. — Discharging 
sinus from a tuberculous 
right epididymis. 


Chronic non-tuberculous epididymitis either follows an acute attack 
or is chronic from the commencement. The condition is difficult to dis- 
tinguish from tuberculosis, but as a rule the epididymis in non-specific 
epididymitis is larger and smoother. It is essential to exclude a urethral 
stricture. 

Treatment. — In most cases associated posterior urethritis, vesiculitis, or 
prostatitis must be eradicated. If the condition fails to resolve after six to 
eight weeks of conservative treatment and antibiotic therapy, epididymectomy 
should be performed. 


Epididymectomy. — When there is a sinus, or on palpation the epididymis is 
involved extensively, permission for orchiectomy should be obtained, as it is some- 
times impossible to determine whether the body of the testis is implicated before the 
organ has been displayed. An incision is made from the external inguinal ring 
to below the testis. If a sinus is present, or the skin is adherent to the epididymis. 
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the affected skin is included in an ellipse. The testis is withdrawn and the tunica 
vaginalis is opened Commencing at the globus minor, the epididymis isYcparated 
from the body of the testis by blunt dissection, aided by the diathermy needk As 
the globus major is approached great care is exercised: the vascular pedicle entering 
the testis does so between the upper pole of the testis and the globus major, but it is 
possible to separate the globus major from the testis without injuring the spermatic 
vessels. The testis, with its vessels intact, is wrapped in a swab while the vas, still 
attached to the epididymis, is separated from the spermatic cord as far as the external 
inguinal ring. I he vas is then divided between haemostats near the epididymis, 
which is removed. The tip of the hasmostat containing the proximal end of the vas 
is thrust beneath the skin of the inguinal region in an upward and outward direction 
for about i inch (2*5 cm.). A small nick is made in the skin over the tip of the 
haemostat, and the latter, together with the vas, is pushed through. The end of 
the vas is grasped in a second hamostat and the redundant vas is drawn on to the 
surface. This small incision is closed with two sutures, one of which passes through the 
outer coat of the vas. The protruding portion of the vas is allowed to separate at skin 
level, and it shrivels and separates in about seven days. In this way infection of the 
scrotal wound from the lumen of the vas is presented. The swab covering the testis 
is removed and any bleeding vessels are ligated* or controlled by diathermy coagula- 
tion. If haemostasis is perfect, the wound is closed without drainage. 

Orchiectomy is reserved for those cases whfcre the body of the testis is involved. 
It is advisable to deal with the vas as has been described in epididymectomy. 

Syphilitic Orchitis. — Syphilis attacks the body of the testis, and like other late 
manifestations of the disease, all three varieties have become uncommon, interstitial 
fibrosis the least so. The three varieties of syphilitic orchitis are ; 

(a) Bilateral orchitis occurs in congenital syphilis (p. 12). 


( b ) Interstitial fibrosis is bilateral, symptomless, and leads to gradual destruction of 
the seminiferous tubules. The testes are not enlarged. They are firmer than nor- 
mal, and there is a gradual loss of testicular sensation. In bisecting the testis, irregu- 
larly distributed streaks of fibrosis are seen traversing the parenchyma. 

(c) Gumma . — The condition is nearly always unilateral. The body of the testis 
enlarges slowly and painlessly. At this stage it feels extremely hard. Testicular 
sensation is lost, and there is nearly always an associated secondary hydrocele. Later 
there is softening anteriorly and the skin of the scrotum becomes inflamed, and a 
gummatous ulcer forms. If the response to treatment is not rapid it is better to per- 
form orchiectomy than risk the possibility of overlooking a neoplasm with purely 
coincidental positive serological tests. 

Leprous Orchitis.— Over 25 per cent, of male lepers have testicular atrophy due 
to fibrosis engendered by the direct action of the Mycobacterium lepra , and in 20 per 
cent, of those so affected the orchitis is associated 


with gynsecomazia. 

NEOPLASMS OF THE TESTIS 

The lymphatics of the testis run upwards in the 
spermatic cord, and, passing through the internal 
inguinal ring, they branch fountain-wise (behind and 
adherent to the posterior peritoneum) towards the 
para-aortic lymph nodes in the region of the origin of 
the spermatic vessels. Above this level the lymph 
drains into the thoracic duct which extends through 
the mediastinum to the left supraclavicular fossa, 
where it drains into the left innominate vein. 
Lymphatics from the medial side of the testis may 
run with the artery to the vas and drain into a lymph 
node at the bifurcation of the common iliac artery. 

When lymphatic spread of a neoplasm occurs, 
contralateral lymph nodes can be affected. Inguinal 
lymph nodes are only affected if the scrotum is 
involved. 



Fig. 1629. — The lymphatics 
of the testes. ( After Rouvier ,) 
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MALIGNANT NEOPLASMS OF THE TESTIS 

About 99 per cent, of neoplasms of the testis are malignant, and though 
they only constitute about 1-2 per cent, of maligant tumours in the male, they 
are one of the commonest forms of cancer in young adult males Maldescent 
undoubtedly predisposes to malignancy (p. 1216). It is curious that a 
testicle bearing such a tumour, contained as it is in a bag of skin bereft of fat, 
and thus more readily accessible to the examining fingers than a tumour of 
any other organ in die body, only too often escapes detection until it has 
metastasised. In this connection, perhaps the worst error is to plunge a 
trocar and cannula into the enlarged testis in the belief that it is a hydro- 
cele, for want of applying the test of translucency. This has been done 
more often than the reader may be inclined to believe. 

Types of Tumour. — Tumours of the testis are classified as follows: 


(1) Seminoma 

40 per cent. 

(2) Teratoma 

32 per cent. 

(3) Combined Seminoma and Teratoma 

14 per cent. 

(4) Interstitial tumours 

1*5 per cent. 

(5) Lymphoma 

7 per cent. 

(6) Other tumours 

5-5 per cent. 


The percentage of the first two subdivisions varies in different series. 
Those series emanating from hospitals for Service personnel show a higher 
percentage of teratomata. The reason for this is that patients in such hospitals 
are likely to be of a younger age-group than found in the community at 
large; the peak incidence of teratoma being between twenty and twenty- 
five years of age, while that of seminoma is between thirty and thirty-five. 
Seminoma has only once been recorded before puberty. 

Seminoma commences in the mediastinum of the testis, and as it in- 
creases in size the neighbouring testicular tissue is compressed (fig. 1630). 
Macroscopically the enlarged testis is firm and smooth, and on section homo- 
geneous and pink or cream in colour. Occa- 
sionally fibrous septa give it a lobulated appear- 
ance. In rapidly growing tumours areas of 
necrosis are sometimes present, in which case the 
consistency is variable. 

Histologically it is composed of rounded, slighdy 
oval cells with clear protoplasm and large rounded 
nuclei containing acidophile nucleoli. The cells are 
arranged in sheets separated by a fine fibrous stroma. 
Derived from the seminiferous tubules, the cells 
resemble spermatocytes. 

A seminoma metastasises alm ost exclusively 
by the lymph vessels to lymph nodes; only occasionally does it disseminate 
by the blood-stream and give rise to secondary deposits in other situations. 



Fio. 1630. — Seminoma of 
the testis. 
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Teratoma arises in the rete testis from toti-potent cells; accordingly, 
elements of ectoderm, mesoderm, or endoderm are often represented. 
Usually one of these predominates and attains malignancy. The tumour 
varies in size from that of a marble to that of a coconut, and even when large, 
as it is moulded by the tunica vaginalis, the shape of the testis is more 
or less retained but the surface is usually slightly 
irregular. 

The most usual variety 1 is yellowish in colour and 
shows cystic spaces (fig. 1631) containing gelatinous 
fluid. Cartilaginous nodules are often present. 

Histology. — The Testicular Tumour Panel hive classi- 
tied teratomas as follows: 

(1) Teratoma Differentiated (T.D.) (i per cent. 2 ). — 

The best-known variety of this type of tumour is a dermoid 
cyst. If a teratoma has no histologically recognisable 
malignant components, it is termed differentiated, but it 
cannot be considered to be benign, because sudh growths 
may have metastasised. Many patients have been cured 
following simple orchiectomy. With radical oitehiectomy 
the outlook is improved, the five-year survival rate being 
over 80 per cent. 

(2) Malignant Teratoma Intermediate (M.T.I. — A 

and B) (30 per cent.), consisting of definitely malignant 
and incompletely differentiated tissues. In type A some 
mature tissue will be seen. Type B is more malignant and no fully differentiated 
tissue can be found. The tumours are mostly radio-resistant (see prognosis, p. 1237). 

(3) Malignant Teratoma Anaplastic (M.T.A.) (1-5 per cent.) is composed 
of quite undifferentiated cells, which are radio-resistant. 

(4) Malignant Teratoma Trophoblastic (M.T.T. (1 per cent.) contains within 
the other tissue types a syncytial cell mass with malignant villous or papillary 
cytotrophoblast (choriocarcinoma). In some cases it is associated with the pro- 
duction of chorionic gonadotrophin and gynaecomazia. Spread is by the blood-stream 
as well as by lymphatics while the primary tumour is small, and it is often described 
as the most malignant tumour known. It is usually radio-resistant. Methotrexate 
may produce a temporary regression but death results within months. However, a 
choriocarcinoma is frequently associated with teratoid tissue in the form of a terato- 
choriocarcinoma, and patients with this hybrid choriocarcinoma have survived five 
years following radical orchiectomy (p. 1236). 



Fig. 1631. — Teratoma 
of the testis containing 
solid and cystic areas - 
(Dr. Keith Simpson , London .) 


Interstitial Cell Tumour. — A tumour of the testis arising in the interstitial 
cells of Leydig occurs at an early age or the prime of life, and arises either in the cells 
of Leydig or those of Sertoli. 

A Leydig cell tumour masculinises ; a Sertoli cell tumour feminises. For clinical 
reasons these tumours are classified as those occurring before or after puberty. 

Prepubertal tumour is characterised by an excessive output of androgen, which is 
responsible for sexual precocity and extreme muscular development. This results 
in an infant Hercules, in all respects similar to the condition produced by an adrenal 
cortical tumour (see p. 608), except that on palpation a swelling of the testis can be 
elicited. Hxceptionally the tumour is bilateral, but it must be noted that in this 
condition the contralateral normal testis frequently becomes hypertrophied. In so 
far as the neoplasm is concerned, removal of the testis is curative; in some cases the 
symptoms regress, in others (where the contralateral testis is hypertrophied) the 
regression is incomplete. . 

Post-Pubertal Tumour . — In a high percentage of cases the tumour arises in the cells 


1 Formerly known as * fibro-cystic ’ disease. . 

2 The percentages given refer to all cases of testicular neoplasm. 



s.p.s. — 78 
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of Sertoli, and consequently the output of feminising hormone becomes excessive. 
Gynsecomazia, loss of libido, and aspermia result : in such cases the Aschheim-Zon- 
dek test is positive. As a rule the tumour is innocent, and orchiectomy is curative. 

The Aschheim-Zondek Pregnancy Test. — The test should be carried out on a 
twenty-four-hour specimen of die urine and the quantitatively adapted test is of 
considerable value; thus the highest reading (from 10,000 to 200,000 mouse units/L) 
is registered by choriocarcinoma, and the lowest reading (less than 500 mouse units/L) 
by seminomas and adult teratomas. 

A positive A.Z. before treatment, which becomes negative afterwards, is an indica- 
tion that the malignant process may have been ablated. A positive reading during 
follow-up is a strong indication of recurrence. 

Clinical Features of Testicular Tumours. — Various clinical types are 
met with. 

1. Typical. — The patient may not seek advice until four to six months 
after the first symptom, which is enlargement of the testicle. A sensation of 
heaviness is complained of when the testis has reached two to three times its 
normal size. Pain is complained of in only about 30 per cent, of cases 
(Fergusson). There is a history of trauma to the affected side in over 10 per 
cent. It is generally conceded that injury merely calls attention to the testi- 
cular enlargement and in no way initiates the neoplasm. 

On examination the body of the testis is found to be enlarged, firm, smooth, 
and heavy. Later one or more softer bosses may be palpable. In no other 
disease is testicular sensation lost so early or so completely, but the greatest 
gentleness must be exercised in eliciting this sign for fear of disseminating 
the neoplasm. A secondary hydrocele is present in 10 per cent, of cases; 
it is usually lax, and seldom obscures the enlarged testis. The epididymis 
is normal at first; later it becomes so flattened or incorporated in the growth 
that it is imperceptible. The spermatic cord remains normal for a con- 
siderable time. It then becomes thickened, due to cremasteric hypertrophy 
and enlargement of testicular vessels. The vas is never thickened. Rectal 

examination reveals no abnormality in the 
prostate or seminal vesicles. 

Next, the sites of possible metastases (fig. 1632) 
should be examined. The abdomen is palpated 
for secondary retroperitoneal deposits, their most 
usual situation being just above the umbilicus on 
the same side, the opposite side, or both sides. 
The left supraclavicular region is examined, and 
occasionally the first presenting sign is an en- 
larged supraclavicular lymph node. An X-ray of 
the chest may show metastases in the lungs, 
particularly in cases of teratoma. 

2. When the predominant symptoms are due to metastases: (a) with 
a seminoma the patient complains of abdominal or lumbar pain, and on 
examination a mass is discovered in the epigastrium, (b) Pulmonary metastases 
from a teratoma of the testis give rise to few, if any, early symptoms. Later the 
patient may complain of pain in the chest, dyspnoea, and perhaps haemoptysis. 

In either case the enlargement of the testis may not have been noticed by 



Fig. 1632 . — Distribution of 
metastases in teratoma of the 

testis. (R- 5. Ferguson's figures.) 


Setmar Aschheim, Contemporary. Director of Laboratories, Women's Hospital , Berlin. 
Bernhard Zondek, Contemporary. Gynaecologist, Rothschild Hadassah Hospital, Jerusalem. 
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the patient, and is discovered only by a thoughtful clinician. Sometimes the 
primary growth is tiny and will only be discovered by operative exploration. 

3. Atypical Cases. — The variations are: 

(a) Some cases (7 per cent.) simulate epididymo-orchitis ; there may even 
be organisms in the urine. Failure to respond to a short sharp course of 
antibiotics should make one say * this could be a tumour ' and action must 
be taken. Rarely, patients will present with severe pain and acute swelling 
due to a haemorrhage. Between 1 to 5 per cent, of cases have gynaecomastia 
(mainly the teratomas). 

(b) The Hurricane Type. — Metastases from a highly malignant tumour 
bring about a fatal termination in a matter of weeks (Gordon-Taylor). 

(c) The Slowly Growing Type. — In a few cases of teratomas, the patient 
notices an increasing enlargement of the testis for two or three years. 

<, 

MANAGEMENT OF A SUSPECTED CASE OF NEOPLASM 

A 

The action to be taken when the clinical diagnosis is made is: 

(1) Orchiectomy (or exploration). 

(2) Confirmation of pathology by serial histology. 

(3) Radiography. 

(4) Radiotherapy. 


1. Orchiectomy (retrograde simple 1 orchiectomy). — This should be done 
at once. Through an inguino-scrotal incision the inguinal canal is opened 
to display the spermatic cord, which is divided and ligated at the level of 
the internal inguinal ring. The spermatic cord and the testis are then 
removed from above downwards by separating them from their attachments. 
The wound is closed, and radiotherapy starts as soon as the pathology is 
confirmed and the sutures have been removed. 


Exploration.— On occasion when the clinical diagnosis is in doubt, delay is still 
dangerous, and nothing is lost by exposing the testis first, providing a soft cla mp is 
olaced across the cord above to prevent dissemination. The testis may have to be 
split open and any doubtful material subjected to immediate frozen section. Wedge 
Wopsy without frozen section and needling should not be attempted for fear of 
involving the scrotum and opening up an alternative way ot lymphatic spread tto 
inguinal lymph nodes) (p. 1231). 

2. Confirmation of Pathology.-The pathologist will report the type 

and grade of the tumour (p. 1233). 

3. Radiography should be used as follows: 

(а) X-ray of the chest, to reveal any secondary deposits. . 

(б) Excretory urography (I.V.P.). This has two purposes: (1) Protection 
of kidney from radiotherapy, for besides ascertaining the fun ?“ on “ 1 *' 
kidneys, their position must be marked out so d,at they n«y be shtdd«i 
during irradiation in order to prevent radiation nephnus 

/Vi TtLerin. the presence and extent of retroperitoneal metastases by the 

^“fofjuteters ot defomrily of a renal pel™ 

graphs after irradiation may indicate the radio sensi y 

1 Simple , as opposed to the radical operation p. 1236. 

Sir Gordon Gordon-Taylor, 1878-1960. Surgeon, Middlesex Hospitals London 
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(c) Lymphangiography can demonstrate secondary deposits in para-aortic 
lymph-nodes. 

4. Radiotherapy. — Most, but not all, seminomas are highly radio-sensitive. 
Most, but not all, teratomas are radio-resistant. Well over 80 per cent, of 
patients suffering from seminoma of the testis without pulmonary metastases 
survive more than five years after simple orchiectomy followed by radio- 
therapy. 

From its inception, radiotherapy of tumours of the testis has been based on 
the assumption that retroperitoneal lymphatic metastases have occurred 
whether or not they are palpable. Such irradiation should be given by a 
cobalt or linear accelerator X-ray unit to permit the desired deep dose to be 
given in shorter time, with greater certainty, with less injury to superficial 
tissues, and with less general reaction than is possible with machines of lower 
voltage. When there is no clinical or radiological evidence of metastases the 
radiation is confined to the area between the scrotum and the 10th dorsal 
vertebra, with suitable screening of the remaining testis. In patients who 
are eager to have more children the remaining testis is shielded by lead 
blocks and moulds. Even so there is some danger of mutations. Only 
careful follow-up of descendants will show whether this procedure is the 
correct one. The maximum tumour dose is 3,000 r. for a seminoma, and 
4,500 r. for a teratoma, given over some five or six weeks. It may take longer 
if interrupted by an excessive fall in the platelet count. 

In more advanced cases radiotherapy is given through one inguinal, four 
abdominal, two mediastinal and two left supraclavicular portals. Chlor- 
promazine may be given to control the vomiting of radiation sickness, so 
common in patients receiving radiotherapy in high dosage. 

Pulmonary Metastases. — Sometimes irradiation results in regression, but 
almost invariably this is followed by fresh deposits. Frequently the dose of 
X-rays converts a condition that was symptomless into one accompanied 
by severe pulmonitis, discomfort and respiratory deterioration, and it is 
doubtful if the X-ray treatment of pulmonary metastases is worth while 
(Cox). 

Block Dissection of Retroperitoneal Lymph Nodes (radical opera- 
tion). — With improvements in radiotherapeutic apparatus and techniques this 
operation is not often employed. It supplements simple orchiectomy and 
radiotherapy in resistant cases of teratoma intermediate, teratoma anaplastic, 
and teratoma trophoblastic (p. 1233), provided, of course, that there are no 
demonstrable secondary deposits in the thorax or a large fixed mass in the 
epigastrium, and the patient is in other respects fit to undergo an extensive 
operation. The best time is after the patient has recovered sufficiently from 
the effects of radiotherapy, which helps to devitalise metastases, if present. 

Principles of Technique . — An extensive retrograde exposure is required to allow 
the removal of spermatic vessels and lymphatics from the internal ring up to the 
region of the renal vessels (Anatomy, p. 1231). The vas is transected above the 
bladder. Only part of the incision is made to start with, for through this the peritoneum 
is opened and the upper abdomen is explored to exclude very high fixed lymph nodes 
which would make the case inoperable. 

Robert Cox, Contemporary. Surgeon, Westminster Hospital , London. 



THE TESTES AND THE SCROTUM 1237 

Prognosis of Testicular Tumours. — The histological appearance of the tumour 
and the presence or absence of metastases at the time of operation are the two main 
main factors in assessing prognosis : — 

Seminoma . No evidence of metastases 5 with orchiectomy and radiotherapy 
85 per cent, survive five years. If metastases are present, only 25 per cent, survive 
five years. 

Teratoma . — The histological appearances are very important (p. 1233). Ex- 
cluding Teratoma Differentiated, if no metastases are present, up to 40 per cent, 
survive five years. If metastases are present only 1 to 5 per cent, survive three years. 

Testicular tumours in children most commonly appear during the first year 
of life and are exceedingly rare after the third birthday. The tumours at this time 
of life are teratomas, many of these being anaplastic (T.A.) in which event, in spite 
of treatment, the patient dies within a few months. Now and then the tumour proves 
to be differentiated (T.D.) when, following prchiectomy alone, the prognosis is 
exceptionally good. On rarer occasions still, th$ tumour proves to be an interstitial cell 
tumour (p. 1233), in which case, following orchiectomy, the prognosis is also excellent. 

Tumours of the Epididymis. — Mesothelioma is a unique innocent tumour that 
usually springs from the globus minor : most <kamples have been about the size of a 
cherry. Sarcoma, and very rarely carcinoma, vise in the epididymis, and those who 
put their trust in the aphorism that swellings of the epididymis are invariably inflam- 
matory may one day rue it. If the swelling in 'question does not respond to rest and 
antibiotic therapy quickly, it should be treated by epididymectomy or, if obviously 
malignant, by orchiectomy. 

THE SCROTUM 



Prepenile scrotum is an exceedingly rare congenital condition. The scrotum, 
suspended from the mons pubis, is situated anterior to the penis. 

Idiopathic gangrene of the scrotum (. syn . Fournier’s gangrene) is 
uncommon but fearful in effect. It is a vascular disaster of infective origin. 
The three cardinal characteristics of this 
disease are: (i) sudden appearance of scrotal 
inflammation in the midst of apparently good 
health ; (2) rapid onset of gangrene (fig. 1633) ; 

(3) absence of any cause in over half the 
cases. It has been known to follow minor 
injuries or procedures in the perineum, such 
as a bruise, scratch, dilation of stricture, 
injection of anal fissure or opening a 
periurethral abscess. 

The haemolytic streptococcus (sometimes micro- 
aerophilic) associated with other organisms (staphy- 
lococci, E. coli , CL Welchii) set up a fulminating 

i'fin 'oSli.S^e snpplying <1* overlying 

scrotum, prostration, pdlor. snd 

choice as the organisms are usnaUy^sitive io 1 . °P arc sensitive. 

SXriS' ttagSSp semnd tirau^t is doomed, ptovide. the 
forest possible drainage, and stops the spread of gangrene. 


Fig. 1633. — Fournier’s gangrene. 

(Max Pemberton , F.R.C.S . , London .) 
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Filarial elephantiasis of the scrotum is confined to those who dwell, or have 
dwelt, in tropical and subtropical countries, and is due to obstruction of the lym- 
phatic vessels of the pelvis by Wuchereria bancrofti (p. 35), with superadded infection 
and lymphangitis. The earliest manifestation is an attack of funiculitis with the de- 
velopment of a secondary hydrocele. Repeated attacks 
* cause the scrotum to remain cedematous and the scrotal 

skin and subcutaneous tissue greatly thicken. In long- 
standing cases the scrotum becomes immense, and the 
penis is buried within it (fig. 1634). 

Treatment. — There is no medical treatment for the 
condition. The principle of operative treatment is the 
construction of new lymphatic pathways. This can be 
accomplished by cellular-cutaneous bridges of generous 
size uniting the scrotum to the 
thigh, as in the Keetley-Torek 
operation, thus permitting the 
scrotal lymph to be absorbed 
via the uninvolved thighs. In 
_ , . . . very advanced cases excision of 1 

all involved skin (fig. X6 3 5), 

penis. {Professor m. Bahadur together with implantation of 
Khan, Hyderabad, India.) the testes into the thighs and . 

skin grafting of the bared shaft [ 
of the penis, if necessary, is the only curative treatment. . 

It should be especially noted that the inner layer of the f rj®*. ** Position 

prepuce is rarely involved : it should therefore be spared and J a P n enormous scrotS 

m many instances it can be utilised to cover the bare shaft 
of the penis (Bowesman). In all cases concomitant hydro- 
celes are dealt with by excision of the sac at the time of the operation. 

Non-filarial elephantiasis can be acquired in non- tropical as well as tropical 
climates, and it is consequent upon sclerosis of lymphatic vessels due to lympho- 
granuloma venereum. Non-filarial elephantiasis never reaches the extravagant pro- 
portions of tropical elephantiasis. There is no effective medical treatment : the 
scrotum-thigh cutaneous tunnel operation described above is recommended. 



Fig. 1635. — Position 
of patient for removal 
of an enormous scrotal 


Sebaceous cysts are common in the skin of the scrotum. They are 
usually small and multiple (fig. 1636). Sometimes a large sebaceous cyst sup- 



Fig. 1636. — Sebaceous cysts of 
the scrotum. 


purates, and when it does so the odour emitted is 
particularly obnoxious. A suppurating scrotal 
sebaceous cyst may be mistaken for a carcinoma 
of the scrotum, which calls to mind Cock’s 
peculiar tumour (p. 101). 

Carcinoma of the Scrotum. — In the last 
century squamous epithelioma of the scrotum was 
rife amongst chimney sweeps. 1 With improved 
working conditions, this occupational disease 
ceased to exist in as far as chimney sweeps 
were concerned, but with the mechanisation of 
the cotton industry, lubricating oil from the 
spinning jenny soaked the crutch of the mule 
spinner’s trousers, and proved more carcinogenic 
than soot. Now that a lubricating oil free from 


1 The disease was described by Percival Pott (1714-1788), Surgeon, St. Bartholomew’s 
Hospital. In those days the chimney sweep’s apprentice climbed up the chimney. 

Charles Bowesman » Contemporary. Formerly Surgical Specialist , Colonial Medical Service* Kumasi, Ghana . 
Edward Cock , 1806-1892, Surgeon , Guy's Hospital * London . 
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impurities has been substituted it is hoped 
that carcinoma of the scrotum will no longer 
attack 1 mule spinners in particular. A few 
cases still occur in tar and shale oil workers, but 
in the majority of cases encountered at the 
present time there is no known setiological 
factor. It is remarkable that, in contradistinc- 
tion to carcinoma of the penis, carcinoma of the 
scrotum is almost unknown in India and Asiatic 
countries. 

Clinical Features. — The growth commences 



in a wart or an ulcer (fig. 1637). As it extends fig. 1637.— Carcinoma of 
i, may involve the underlying testis. ; 

Treatment. — The growth, together with a nodes. ( Department of Medical 
considerable margin of healthy tissue, is Excised ^ R ° y °‘ "" 

by diathermy. If, as is often the case, the in- 
guinal lymph nodes are enlarged and ’do not subside with antibiotic 
treatment, a block dissection of these nodes, and of the external iliac nodes, 
should be carried out, usually on both sides. 


MALE INFERTILITY 

Causes. — These are as follows : ...... 

1 Impotence due to (a) malformations or loss of the penis ; ( 0 ) psychic causes. 

2 . Oligospermia or aspermia due to small (fibrotic)or soft (partially atrophic) testes 
resulting from mumps (quarter of cases), varicocele (p. 1220), cryptorchism, over- 
exposure to X-rays, and occasionally other varieties of bilateral I epididymo-orchitis. 

3. Aspermia Due to Faulty Sperm-conducting Mechanism. — Leading examples are 
(a) urethral fistula, ( b ) tight urethral stricture, (c) obliteration by scar tissue of both 
common ejaculatory ducts or both vasa deferentia. Fifteen per cent, of all cases of 

' n Investigation 6 includes : (a) three sperm counts at weekly intervals, Mid an adjudica- 
tion of the 8 average. An average volume of 3 ml. of semen is good evidence that there 

is no deficiency in circulating androgen ; ( 4 ) testicular biopsy- . . soerm 

Treatment Hormone Therapy. — Recent experience has shown that low sperm 

Id obstruction may be helped by pm e- 

^Operative treatment of varicocele has proved encouraging , (p. 1222). 
Vaso-epididymal Anastomosis.— The criteria for doing this are. 

I; 

\\ must be present in the ejaculate. Its absence 

/. JL indicates a block in the region of the pelvic 

7 X portion of the vas, which would render the 

-/Wy* m ; N\ 0[ 7ST«St ,houM b. »«d« forty 

■' J yC Operarton. — The vas is divided at least 

D 2 S cm. above the portion considered to 

A u ^/.wirprated and in order to make certain 

°f tts patency, the protdntal end i. cathe- 

. Aa it tabes up totwrtttyyearsfotthcrrtuitof ettposure to cafdnort** to become mwtifert, 
the outcome as yet is uncertain. 
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tensed with a suitably-sized piece of silkworm gut. The silkworm gut is removed 
and the free end of the vas is split for a short distance. The silkworm gut is then 
reinserted. End-to-side anastomosis is carried out with 4/0 silk, the flaps resulting 
from the bifurcation being carried into the lumen of the epididymis (fig. 1638A). The 
silkworm gut splint is brought out between the epididymis and the body of the testis 
(fig. 1638 b), and it is also well to pass this through a minute puncture in the scrotum 
and withdraw it after several days, when the anastomosis can be presumed to have 
united. By this method, over 50 per cent, of cases show copious sperm in the 
ejaculate. 
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A 

Abdomen, blast injuries of, 897 
burst, 733, 1028-1029 
following splenectomy, 777 
diabetic, 964 

Abdomino-perineal excision for rectal 
carcinoma, 1018 

Abdominal wall, 1024, 1027-1030 
Abortion, peritonitis following, 877 
Abrams’ pleural biopsy punch, 655 
Abscess, 1, 126 
acute, 12-14 
alveolar, 466-468, 472 
amoebic liver, 798-801 
ano-rectal, 1003-1006 
appendicular, 964-965, 970-971 
breast, 1, 593, 604 
cerebral, 376-381, 670 
cold, 155, 238, 239, 287, 289, 529, 
650-651, 1181 

collar-stud, 154, 163, 518, 529, 530, 531 
dysenteric, 798-801 
extradural, 376-377 

formation in acute pyogenic osteomyelitis, 
230 

in Pott’s disease, 240, 241 
in suppurative parotitis, 509 
gas, 46 

intra-cranial, 376-381 
ischio-rectal, 906, 909, 1004-1005 
lung, 669-671, 679 
of abdominal wall, 1024 
of gall bladder, 830 
of hand, 162-163, 167-168 
of liver, 797-801 
of seminal vesicle, 1181 
of spleen, 789 
parapharyngeal, 527, 621 
pelvic, 873, 971 
pelvj-rectal, 1006 
perianal, 91 1, 1004 
perigastric, 753 
perinephric, 1107-1108 
peritonsillar, 620-621 
periurethral, 1198-1199 
plantar, deep, 174 
pleural, 655 
prostatic, 1178, 1181 
psoas, 240 

diagnosis from femoral hernia, 1049 
pulmonary, 669-671, 679 
retropharyngeal, 621-622 
tuberculous, 622 
root, 468 

spinal epidural, 5411 
subareolar, 594 
subcortical, 378 
subdural, 376-377 
submucous, of rectum, 1005 
subperiosteal, 230 


Abscess — contd. 
subphrenic, 753, 873-874 
subpial, 378 
tropical, 798-801 
I diagnosis from subphrenic, 875 
tuberculous, of lymphatics, 154 
ilum, fractures of, 214 

I lling, 26s, 293 

ria of oesophagus, 721-723 
Iroplasia, 252 
ise balance, 95-97 
jiosphatasc estimations, 1161 
S3 95* 96-97 
, diaphyseal, 253 
, 42 

anosis, 140 

Acromegaly, 253, 394 
Acromial tip, fracture of, 197 
AcTOmio-clavicular joint, dislocations of, 

267 

Acrosclerosis, 139 
Actinomycosis, 22-23 
cervico-facial, 22, 473. 
differential diagnosis, 23, 530, 915 
of breast, 595 
of jaw, 472, 473 
of liver, 801 
of neck, 531-532 
of right iliac fossa, 914-91 5, 965 
of thorax, 22-23 
treatment of, 3, 23, 532 
Adamantinoma, 474, 475 
Addison’s disease, 575, 578 
Adenitis, cervical, tuberculous, 528 

non-specific mesenteric, acute, 885-886 
of facial lymph node, 493 
simple or non-specific, 153 
specific, 34 5 154-155 
Adenocarcinoma, 58 
of bladder, 1151 
of kidney, n 15-1118 
Adenoids, 617-620 
Adenolymphoma, 51 1-5 12 
Adenoma, 55-563 392~395 
of bronchus, 663 
pancreatic, 861 
parathyroid, 570 
pituitary, 392 
sebaceous, 103 

thyroid, 549-550, 555-557. 560-561 
umbilical, 1026-1027 
Adiposa dolorosa, 54 
Adrenal cortex, 576-582 
tests, 576-577 
gland, 575-586 
medulla, 575, 583 
tumours of, 583-586 

Adrenalectomy, 1383 57 8 3 581-5833 613-614, 
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Adreno-genital syndrome, 580, 581 
Afferent loop, distension, 759 
obstruction following gastrectomy, 852 
syndrome, 762 
Agranulocytosis, 1, 545 
Ainhum, 47 

Air embolism, 1 32-1 33, 526 
Albee’s bone-graft operation, 403 
Albers- Schfinberg’s disease, 253 
Albright’s syndrome, 248 
Aldosterone, 84, 576 
Aldosteronism, primary, 579, 581 
Alkalosis, 87, 95-96 

Allergic reactions to blood transfusion, 76 
Alveolus, tumours of, 470 
Amazia, 588, 590 
Ameloblastoma, 474 

Amcebiasis, intestinal, surgical aspects of, 
908-910 

of liver, 798-801 

Amputation, in arthritis, acute suppurative, 
281 

in bone tumours, 259, 261, 262 
in carcinoma of penis, 1211 -1212 
in diabetic gangrene, 41, 42-43 
in fractures, indications for, 192 
in gangrene, 41, 42, 45, 47 
in Madura foot, 175 
in osteoclastoma, 259 
in osteomyelitis, 235 
in sores and ulcers of foot, 439 
in tuberculosis, 238, 291 
‘neuromata’, 57 
Amyloid disease, 35, 494 
Anaemia, 489 ♦ 

following gastrectomy, 764 
haemolytic, 780-782 
hypochromic, 721 
Anal canal and rectum, 975-979 

squamous-cel led carcinoma of, 1021 
chancre, 38, 987 
condylomas, 29, 996 
crypts, 976 
fissure, 985-988 
injuries, 984-985 
papilla, hypertrophied, 988 
stricture, 995, ioio-ioii 
valves, 976 

Anaphylaxis, acute and local, 11, 17, 18 
Anderson-Hynes operation, 1087 
Aneurysmorrhaphy, 705 
Aneurysms, 124-128 
aortic, 125, 126, 127-128, 705 
arterio-venous, 129, 484 
cirsoid, 352, 484 
dissecting, 120, 124, 128, 706 
false, 124, 125, 128 
fusiform, 124, 125 
intracranial, 398-400, 484 
mycotic, 125 
of hepatic artery, 795 
of renal artery, 1083 
of splenic artery, 777-778 
saccular, 124, 125, 705 
true, 124, 125 
ventricular, 705 
Angina cruris, 118 
pectoris, 118, 450, 704 
Angiocardiography, 686 


Angiofibroma, nasopharyngeal, 625 
of larynx, 640 
Angioma, 57, 1 03-104 
cavernous, 104 
intracranial, 399-400 
plexiform, 104 
renal, 1113 
sclerosing, 102 
Angiomyoneuroma, 57 
Ankle joint, dislocations, 278 
fractures of, 225-227 
tuberculosis of, 294 
Ankyloglossia, 501 
Ankylosis, bony, 289 
fibrous, 271, 289 

in tuberculous arthritis, 289, 290, 294 
Ano-rectal ring, 977 
syphilis, 987, 1002 
Anoxia, myocardial, 688 
Anthrax, 11, 12, 17 
Antibacterial therapy, 2-4 
‘Antibioma’, 13 
Antibiotic agents, 2, 3-4 

resistant organisms, 1-2, 1103 
therapy, 4 

dangers of, 3, 4, 971 
Anticoagulant therapy, 123, 1 31-132 
Antigens and antibodies, 73 
Antrectomy, 749-750 
Antrostomy, intranasal, 480 
palatal, 477 

Antrum, maxillary, growths of, 476-477 
infection of, 478-480 
Anuria, 1067-1073, 1169 
Anus, carcinoma of, fissure simulated by, 
987 

congenital abnormalities, 979-982 
imperforate, 979-981 
papilla of, hypertrophied, 988 
tuberculide of, hypertrophic, 996 
tumours of, malignant, 1021-1022 
Anxiety states, surgical treatment of, 400 
Aorta, coarctation of, 693-695 
incompetence of, 703 
stenosis, 702 

Aortography, of aorta, 686 
translumbar, 120, 1066-1067 
Aorto-iliac disobliteration, 136 
Apoplexy, adrenal, in newborn, 577 
Appendicectomy, 966-968, 971 
complications of, 972 
Appendicitis, acute, 885, 954-970 

conditions simulating, 887-888, 909, 
962 

differential diagnosis of, 960-964, 1101 
in aged, infants, and pregnancy, 959- 
960 

position of appendix in, 953-954 
treatment of, 966-968 

postoperative complications, 972 
chronic, 973 
recurrent, 972-973 
subacute, 972 
Appendicular colic, 958 
dyspepsia, 973 

Appendix, vermiform, 953-974 
abnormalities, congenital, 954 
abscess of, 964-965, 970-971 
carcinoid tumour of, 916, 974 



INDEX 


Appendix, vermiform — contd. 
carcinoma of, 974 
diverticula of, 973 
endometriosis of, 974 
intussusception of, 973 
mass, 964-966, 968 
mucocele of, 973 
tumours of, 974 
Arachnoiditis, spinal, 417 
Argentaffin tumour of appendix, 916, 974 
of ileum, 916 
of liver, 816 

Amold-Chiari malformation, 396 
Arteries, diseases of 1 23-141 
investigations, 1 18-12 1 
grafting of, by-pass, 121, 127, 136 
injuries of, 123-124, 185 
occlusion of, 1 18 
surgery of, 117-141 
operations on, 12 1 
Arteriography, 120-121, 129, 134 
cerebral, 363 
in atherosclerosis, 144 
in tumour, carotid, 533 
cerebral, 387 
pituitary, 393 
renal, 119, 1066-1067 
Arteriotomy, 121 
Arteritis, 137-138 

Artery, common carotid, ligation of, 531 
for aneurysm, 129, 398 
for intracranial angioma, 400 
resection with, for carotid body 
tumour, 534 
grafting, 121, 127, 136 
hepatic, aneurysm of, 795 
internal carotid, ligation and division of, 
for aneurysm, 129, 398 
renal, aneurysm of, 1083 
serpentine, 126 
splenic, aneurysm of, 777-778 
stenosis of, 119, 137 
swellings, 125-126 
vertebral, stenosis of, 137 
Arthritis, acute, 282 
rheumatic, 231 

suppurative, 231, 232, 279-281 
chronic, 282, 285-302 
gonococcal, 282 
in typhoid, 910 
rheumatoid, 295-296 
tuberculous, 285-295 
Arthrodesis, extra-articular, 293 
in flat-foot, 343 
in infantile paralysis, 350 
in injury of sciatic nerve, 439 
in joint tuberculosis, 290, 291, 293, 294 
in osteoarthritis, 300 
in parasyphilis, 283 
in Pott’s disease, 241 
in rheumatoid arthritis, 296 
Artificial pneumothorax, 652 
Arytenoidectomy, unilateral extralaryngeal, 

638 

Aschheim-Zondek pregnancy test, 1234 
Ascites, 807, 880-882 
Ascitic tuberculous peritonitis, 879-880 
Aspermia, 1238 
Asthma, thymic, 685 
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Astragalus, fractures of, 228 
Astrocytoma, 382, 385, 386, 388, 389, 482 
Astrup apparatus, 97 
Atelectasis, 679, 777 
Atherosclerotic obstruction, 1 33-1 37 

a L , of ! eg *> T 33-i36 
Athlete s foot, 34 

Atlanto-axial joint, pathological dislocation 
of, 403 

Atrial septal defect, 696 
Atrio-femoral, left, by-pass, 691 
Auricle, cervical, 520 
Auriculo-temporal syndrome, 514 
Auscultation, arterial, 119 
AutO-antibodies, thyroid, 564 
Axoftotmesis, 185, 434-436, 446 


B 

Bacgluria, tuberculous, 1108 
Bacillus coli shock, 78, 79 
Baciprisemia, 15 
Baghdad sore, 35 
Bakir’s cyst, 54, 299, 318 
Bak#§’ common bile duct dilators, 857 
Balanoposthitis, 1205-1206 
Ballknce’s sign in ruptured spleen, 776 
Bankart’s operation, 270 
Barrel bandage for jaw fracture, 196-197 
Basal metabolic rate, as thyroid function 
test, 538 

Baseball finger, 307 
Bassini’s herniorrhaphy, 1040-1041 
Battle’s operation for double cleft-lip 
and unfused premaxilla, 454 
Bazin’s disease, 14 1 
Bedside biochemistry, 97 
Bedsores, 46 

in spinal cord injury, 406, 408, 410 
Bee stings, 17-18 
Bell’s nerve, 443 
Bell’s palsy, 431, 432 
Belsey’s operation for hiatus hernia, 718 
‘Bends’, 133 
Bennett’s fracture, 21 1 
Bezoars, 734 

Bigelow’s evacuator, 1136, 1169 
Bile ducts, abnormalities of, congenital, 
822-824 
atresia, 823-824 
and gall bladder, 818-845 
carcinoma of, 844-845 
injuries of, 825 
stones in, 820, 836-840 
stricture of, 841-842 
Bile, ‘white’, 838 

Bilharziasis of bladder, 1146-1148 
of liver and spleen, 786 
of rectum, 1002-1003 
Biliary stasis, 826, 843-844 
Biligrafin, in cholecystography, 820 
Billingsgate hump, 318 
Billroth operation for gastric ulcer, 

747-748, 750, 758, 759 j 7 «p 
Bisgaard treatment of venous ulcer, 149-15° 
Bites, 18, 164 
Bladder, 1121-1159 

accidental wounding of during operation, 
1126, 1140, 1169 
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Carcinoma, 37, 49, 50-53, 57-58, 60-61 
basal-ceiled, 105. See Rodent ulcer 
colloids, 58, 768 
glandular, 58 
methods of spread, 50-52, 502, 603, 919 
of bone, 262-264 

papilliferous, causing intussusception, 941 
simplex, 58 

squamous-celled, 49, 58, 107, 457, 460, 
462 

See also under names of organs and regions 
Cardiac arrest, 75, 681, 688-689 
infarction, shock and, 79 
investigation, dye dilution studies in, 687 
ischaemia, 704 

Cardiochalasia, oesophageal, 731 
Cardiospasm, 721-723 
Caries, dental, 465-466 
sicca, 237, 286, 295 
Carotid body, tumour of, 6o, 532-534 
stenosis, 137 

Carpal bones, dislocation of, 272-273 
fracture of, 210-21 1 
tunnel compression, 3 12-3 13 
Cartilage, 301 
branchial, 520 
injuries of, 276-278, 525 
loose in joints, 301 
semilunar, cyst of, 278 
Caruncle of female urethra, 1202-1203 
Casoni’s intradermal test, 804 
Cat-scratch fever, 34 
Catheter, insertion of, 1128 
life, 1167 

suprapubic, technique of inserting, 1128 
Catheterisation, arterial, 120 
cardiac, 686-687 
retrograde percutaneous, 120 
suprapubic, 1128 
ureteric, 1098, 1156 
urethral, insertion of catheter, 1098 
Cations, 84 

Cauda equina, injuries of, results of, 409- 
410 

tumours of, 416, 417 
Causalgia, 440, 448, 449 
Cavcrnotomy, renal, 1112 
Cavernous sinus, thrombophlebitis of, 

458, 485 

Celestin tube, 727 
Cellulitis, 1, 14-15, 99, 161 
of abdominal wall, 1029 
of hand, 160, 161 
of neck, 15, 526-527 
of stomach, acute suppurative, 736 
orbital, 14-15, 484-485 
submandibular, 467 

Central venous pressure, measurement of, 

69 

Cerebellar tumours, 385 
Cerebral compression, 361-362 
contusion, 357-361 
puncture, 388 
tumours, 381-396 
Cervical disc protrusions, 424 
fractures, 407 
lymphadenitis, 528-530 
plexus, injuries to, 440 
rib, 139, 522-524 


Chancre, 28-29 
hard, 1206 

of anus, 38, 987, 1002 
of lip, 37, 456, 457 
of nipple, 589 
of tongue, 497 
Chancroid, 31 
Charcot’s biliary triad, 837 
intermittent hepatic fever, 796 
joints, 265, 283-284 

Charnley compression arthrodesis of knee, 
300 

Cheilosis, 490 
Chemodectoma, 533 
Chemosis, 484, 548 
Chemotherapy, 2-3, 631-632 
Chest, injuries to, 645-650 
wall, diseases of, 650-652 
Chiari’s syndrome, 805 
Chilblains, 139, 140 
Chimney sweep’s cancer, 49, 1239 
Chloroma, 158 
Choanal polyp, 626 
Chokes, 133 

Cholangio-adenomata, 815 
Cholangio-hepatitis, asiatic, 842-843 
Cholangiography, 820-822, 823, 833-S34, 845 
Cholangioma, 816 
Cholangitis, 796 
suppurative, 838 
Cholecystjej unostomy, 858, 866 
Choly cystectomy, 829, 831-832, 833 
persistent symptoms after, 843 
technique of, 834-835 
Cholecystitis, 829, 874 
acute, 829-832, 910 
chronic, 832 

diagnosis from acute appendicitis, 961, 
IIOI 

glandularis proliferans, 833 
Cholecystography, 8x9-820 
Cholecysto-hepatic duct, 835 
Cholecystostomy, 832, 835, 862 
Choledochoduodenostomy, 840, 842 
Choledocholithotomy, 839 
Choledochotomy, 835, 838-840 
Choledochus cyst, 824 
Cholelithiasis, 825. See also Gall stones 
Cholera, staphylococcal, 5 
Cholesteatoma, of middle ear, 462 
Cholesterol polyposis of gall-bladder, 833 
serum, test, 540 
Cholesterosis, 833 
Chondroma, 255-256, 645, 651 
Chrondromatosis, synovial, 301 
Chordee, 1209 
Chordotomy, 420 
Christmas disease, 76 
Chromaffin tissue, 583 
Chromium, radioactive, in hematological 
investigation, 781 
Chvostek’s sign, 569 
Chyloceles, filarial, 1225-1226 
Chylothorax, 655 

Chylous reflux, in lymphedema, 152, 153 
Cine-cystography, micturating, 1105 
Circle of Willis, aneurysm of, 398 
Circulation, collateral, 117 
extra-corporeal, 690, 703 
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Circumcision, 1203-1204 
Cirrhosis of liver, 805-808, 881 
Cisternal puncture and myelography, in 
spinal canal tumours, 418-419 
Claudication, distance, 1 18 

intermittent, 117-118, 123, 134, 137 
Clavicle, fracture of, 197- 199 
Claw-foot, 343-344 
Cleft-lip, and cleft-palate, 451-454 
Cloquet’s hernia, 1049 
Clostridium sporogenes , 44 
tetanic 7 
welchii , 44 
Club-foot, 344-346 
Clutton’s joints, 31, 282-283, 286 
Cobalt, radioactive, therapy, 505, 1155 
Cocaine medication, 61 
Coccydynia, 214 
Coccyx, fractures of, 214 
Cochlear concussion, 462 
Cockett and Dodd operation, for venous 
ulcer, 150 

Cock’s ‘peculiar tumour’, xoi 
Codman’s triangle, 260 
Coeliac rickets, 245 

Cold water treatment, of burns, 113-114 
Colectomy, in ulcerative colitis, 908 
Coleman’s postural drainage, for 
unconscious, 359 
Colic, appendicular, 958, 961 
gall-stone, 828-829 
renal, 1061, 1086 

ureteric, 963, 1061, 1090-1091, 1096, 1100 
Colitis, entero-, acute, 941 
ischaemic, 949 
ulcerative, 903-908, 1010 
Collar-stud abscess, 154, 163, 518, 529, 

530, 53i 

diagnosis from branchial cyst, 518 
Colles’s fascia, 1190 
fracture, 178, 205-207 
Colon, adenocarcinoma of, invading 
abdominal wall, 1030 
adenoma of, 917 

carcinoma of, 903, 905, 918-924, 1141 
dilatation in Hirschsprung’s disease, 894, 


9°° 

diverticula of, 900. See also Diverticulosis 
familial adenomatous polyposis of, 
917-918, 1012 
redundant, 896 
volvulus of, 943-944 
Colostomy, blind transverse, 935 
for imperforate anus, 981 
for rectal stricture, ion 
in carcinoma of rectum, 1020 
in diverticulitis, 902 
Coma, 358 
hepatic, 792 
myxoedema, 541 
Commando operation, 504 
Complement fixation tests, 1207, 1228 
in liver hydatids, 804 
Concentration dilution test of urine, 1062 
Concussion, 356-357 
Condylomata, 29 
anal, 29, 996 

Cone formation stage, in cerebral tumour, 
383, 384 


Conn’s syndrome, 579, 581 
Contraceptive ‘pill’, carcinoma and, 612 
Contre-coup , 357, 428 
Contusion and compression, cerebral, 
357-362 
of muscle, 305 
of spinal cord, 405-406 
pulmonary, 649 

Conus medullaris, tumours of, 416 
Cooley’s anaemia, 785-786 
Coomb’s test, 74-75, 781, 782 
Corns, 98, 173 

Coronary artery stenosis, 137 
Corpora amylacea, 1172 
Corrigan’s pulse, 703 
Cortisol, 576 

Corfisones, action of, 576, 784-785 
adrenalectomy and, 581-582 
dangers of, 906 
excess alkalosis and, 95 
ovarian radiation and, 614 
therapy, 31, 576, 581-582, 784-785. 
906, 947 

Cos|o-clavicular syndrome, 139, 442-443 
Costo-transversectomy (Pott’s), 242 
Coifcitryman’s lip, 49, 457 
CoOrvoisier’s law, 836 
Cowperitis, 1182 
Coxa plana, 250-251 
valga, 215 
vara, 215, <37-338 

causes of, 249, 337-338 
Crafoord’s operation, 695 
Craniectomy, for extradural haemorrhage, 
365 

posterior fossa, 391-392 
Cranio-cerebral injuries, 354-368 
Cranio-clcidodysostosis, 252 
Craniopharyngioma, 395 
Cranioplasty, in oxycephaly, 353 
Craniotabes, 235 
in rickets, 244 

Craniotomy, technique of, 389-390 
Crepitus, 177, 178, 270 
Cretinism, 494, 540, 541-542 
Crohn’s disease, 910-91 3. 965 
Cross-infection, 4 
Crush syndrome, 70, 74, 77, 80-81 
anuria in, 1068 

Crutch palsy, aetiology of, 443 
Crystalluria, sulphonamide, 1073 
Cubitus valgus and varus, 330 
‘Cul dc sac’ syndrome, following 
gastrectomy, 764 

Clunningham’s penile clamp, 1133 
Curlings’ ulcer, 738 
Cushings’ syndrome, 579“5 8 i 
basophil adenoma and, 394-395 
Cut throat, 525-526 
C.V.P. measurement of, 69 
Cyanotic congenital heart disease, 696- 

697 

Cylindroma, 106, 512 
Cystectomy, for bladder carcinoma, 1155 
Cysticercosis, 63 
Cystitis, 1138, 1142-1146 
cystica, 1146 
relief of pain, 449 

Cystodiathermy, 1 1 5 3" 1 1 54 
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Cystography, 1065 
excretory and retrograde, 1125, 1139, 1141 
in ruptured urethra, 1188 
in vesico-intestinal fistula, 1141 
Cystosarcoma phylloides, 601-602 
Cystoscopy, 1064, 1092, 1097, ino-iiii, 
1135, 1138-1139, 1141, 1145, 1147, 1152 
Cystostomy, for retention in spinal fractures 
1187 

for rupture of bulbous urethra, 1187 
Cysto-urethroscopy, 1105, 1165 
in carcinoma of prostate, 1175 
Cyst solitary lymph, of neck, 521 
Cysts, 61-64, ioo-ioi 
choledochus, 824 
congenital, 61, 62 
dental root, 473-474 
dentigerous, 473-474 
emphysematous, 671, 672-673 
false, 61 
foregut, 685 
implantation, 62-63 
infected facial, 459 
local bone, 248-249 
mediastinal, 685 
naso-palatine, 474 
of bile ducts, 824 
of bones, 248-249 
of brain, 382, 385, 388, 390, 391 
of breast, 589, 598-599 
of Cowper’s gland, 1182 
of epididymis, 1226-1227 
of kidney, 1075-1078 
of liver, 802-805 
of lung, 671-674 
of mesentery, 888-890 
of mesocolon, 890 
of mouth, 491-493 
of orbital margin, 481-482 
of pancreas, 858-859 
of parotid gland, 51 1 
of scalp, 352 

of semilunar cartilage, 278 
of seminal vesicles, 1182 
of spleen, 779 
over root of nose, 482 
parasitic, 63 
pseudo-mesenteric, 888 
retention, 62, 491, 859 

of gland of Montgomery, 589 
retroperitoneal, 890 
sebaceous, 100, 352, 1238 
serosanguineous, 888 
thymic, 574 
thyroglossal, 566-567 
Cytology, exfoliative, colonic, 921 
in carcinoma of oesophagus, 725 
pancreas, 864 
prostate, 1174-1175 
stomach, 768 

Cytotoxic drugs, no, 478, 631-632 


D 

Dacron net, in inguinal hernia, 1040, 1041 
Dactylitis, tuberculous, 237 
D arrow’s solution, 89 
Deafness, congenital, 463 
Ddbridement , 16-17 


Decompression disease, 133 
Decortication, in empyema, 658-659 
Deformities, 320-350 
of leprosy, 25-27 

Dehiscence, abdominal, 1028-1029 
Dehydration, 78, 83 
therapy, 360, 405 
Delhi boil, 35 
Dental cyst, 473-474 
Dentate line, 976 
Dentigerous cyst, 473-474 
Depression, surgical treatment of, 400 
de Quervain’s disease, 312, 565 
Dercum’s disease, 54 
Dermatitis around umbilicus, 1024-1025 
artifacts ulcer due to, 37 
chronic, 149 

of sheep, contagious pustular, 34 
radio, 105 

Dermatofibroma, 102 
Dermatomycoses, 34 
Dermoid, 50, 62-63 
external angular, 481 
implantation, 62-63 
of mesentery, 888 
of scalp, 352 
over root of nose, 482 
post-anal, 981 
sequestration, 62 
sublingual, 492 
tubulo-, 62 

Desmoid fibroma, 53, 1030 
Dextran, 76-77, 1 1 1 
Dextrose solutions, 89 
Diabetes, arthropathies, neuropathic, of, 
carbuncles and, 99 
carcinoma of pancreas and, 864 
Dialysis, peritoneal, in anuria, 1071 
Diaphragm, 682-684 
eventration of, 682 
Diaphyseal aclasis, 253 
Dickie’s method of inserting posterior 
nasal tampon, 480 
Dimple, post-anal, 982 
Dindevan, use of, 131, 136 
Disc, intervertebral, prolapse of, 134, 
421-424, 442 
Dislocations, 265-266 

See also under names of joints 
Diverticula, acquired, 898 
congenital, 622, 898, 1137 
intestinal, 898-900 
jejunal, 899 
Meckelian, 899-900 
oesophageal, 713 
of appendix, 973 
of bladder, 1137-1140, 1171 
of large intestine, 900 
of seminal vesicle, 1181 
of small intestine, 898-900 
Diverticulectomy, 1139 
Diverticulitis, colonic, 900-903, 1141 
intestinal, 898 
Diverticulosis, 900 
alimentary, 898 
intestinal, 900-903 
intramural, of gall-bladder, 833 
jejunal, 899 
of appendix, 973 
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Diverticulum, bladder, 1137-1140, 1171 
duodenal, 898-899 
jejunal, 899 

Diverticulum, Meckel’s, 899-900 
oesophageal, 713 
of urethra, 1198, 1202 
pharyngeal, 622-625 
Donovan’s manoeuvre, 71 
Dormia basket, 1099 
Dragstedt’s night juice test, 743-744 
Drug resistance, 1-2 
Drugs, stomatitis due to, 490 
Ductus arteriosus, patent, 692-693 
Dugas’ test for shoulder dislocation, 268 
Duhamel’s operation, 896 
Dukes’s staging, 52, 1015 
Dumb-bell tumours, 652, 685 
‘Dumping syndrome’, 762 
Duodenal intubation, in pancreatic disease, 
855 

ulcer, chronic, 738-750 

diagnosis from oesophagitis, 7 14-7 15 
perforated, 751, 874 
See also Peptic ulcer. 

Duodenum and stomach, 728-772 

atresia and stenosis of, congenital, 936 
diverticula of, 736-737, 898 
neoplasms, of, 772 
occlusion of, congenital, 733 
rupture of, 735 
Dupuytren’s contracture, 331 
Dwarfism, renal, 571 
Dyschondroplasia, 253 

Dysentery, amoebic and bacillary, 1001 -1002 
Dyskinesia, biliary, 843 
Dysphagia, 709 
lusoria, 707, 711 

Dysplasia, fibrous, monostotic, 474 
polyostic, 248, 474 
Dyspncea, urgent, 552 


E 

Ear, afflictions of, 459-4^3 
drum, ruptured, 462 
Ectopia vesicae, 1 122-1123 
Eczema, diagnosis from Paget’s disease 
of nipple, 589 
varicose, 149 

Elbow-joint, dislocations, 271 
fractures, 201-203, 271 
nerve injuries in, median, 185, 445-446 
ulnar, 446 
tuberculosis, 295 
Electroencephalography, 387 
Electrolyte balance, 84-88 
in anuria, 1069 

salt regulating hormones and, 576 
Elephantiasis, 151-153* 1207* I2 3^ 
chirurgicsens, 608 
filarial, scrotal, 1238 
neuromatosa, 57 

Embolectomy, 121, 130, 131, 68i, 949 
Embolism, 51, 129-133, 700 
pulmonary, 79, 130, 680-681 
Embolus, mesenteric, 130, 948-949 
Emphysema, mediastinal, 636 
Empyema, 655-659, 670, 679 
antri, 479 
s.p.s.— 79 


Empyema - contd . 
decortication, 658-659 
diagnosis from subphrcnic abscess, 87s 
necessitatis, 651 
of gall-bladder, 832 
treatment of, 657-659 
tuberculous, 659 
Encephalocele, 353 
Encephalography, 375, 388 
Encephalopathy, porta-systcmic, 792-793 
Enchondromata, multiple, 253, 255 
Endocarditis, 125, 693 
Endometrioma of bladder, 1 148 
^ of umbilicus, 1027 
Endometriosis, diagnosis from rectal 
Carcinoma, 1013 
of appendix, 974 
Endothelioma, 60 
of bursa, 319 
of jtneninges, 38 1 
Entefic fever, 2, 3 
Enteritis, staphylococcal, 922 
Entcroccle, 1032, 1034 
Enterocolitis, acute, diagnosis from 
intussusception, 941 
staphylococcal, 5, 1103 
Enterostomy, spur, for ileal atresia, 937 
Enuresis, in children, 1 132-1 133 
Ependymoma, 419 

Epicondyle, medial, dislocation of, 271 
Epididymcctomy, for chronic epididymo- 
orchitis, 12 30- 1231 
Epididymis, cysts of, 1226-11227 
tumours of, 1237 

Epididymitis, 1169, 1179, 1227-1229 
acute, 1228 
chronic, 1229-1231 
gonococcal, acute, 1228 
post-operative, acute, 1229 
tuberculous, 1228, 1229 
Epididymo-orchitis, 1216, 1227-1231 
Epilepsy, 383-384 

post-traumatic, 375~37 6 
Epipharynx, 625 

Epiphysectomy, unilateral, in scoliosis, 326 
Epiphysiolysis, 338-339 
Epiphysis, enlargement of, in rickets, 243 
lower, of femur, separation, 221-222 
of radius, separation, 207-208 
of head, of femur, separation, 218 
slipped, in coxa vara, 33 8 ~339 
Epiphysitis, Calve’s, 251 
syphilitic, 236 
Epiplocele, 1032 
Epispadias, 1186 
Epistaxis, 70, 373, 480-481 
Epithelioma, 100, 102, 107, 352 
squamous celled, 107, 457 
Epulis, varieties and treatment, 59, 470 
Erb-Duchenne paralysis, 441 
Ergot, gangrene from, 43 
Erysipelas, i, 6-7 
Erysipeloid, 7 

Erythema induratum, 141 . , 

Erythroblastosis foetalis et infantium, 806 
Escherichia coli, 2 
Esmarch’s bandage, 234, 278 
Ethmoid, sarcoma of, 478 
Euphoria mist., 61 
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Eve’s tumour, 474 
Ewing’s tumour, 262 
Exanthemata, acute, and osteomyelitis, 232 
Exomphalos, 1051-1052 
Exophthalmos, cause of, 538 
of thyrotoxicosis, 543, 547”549 
operative treatment, 548-549 
producing substance, 538 
Exostoses, bony, of deep meatus, 460 
multiple, 253 
Exostosis, subungual, 257 
Extension-thrombosis, 130 
Extra-corporeal circulation, 690, 703 
Eye, injuries, 485 

F 

Face, congenital abnormalities, 451-458 
infections of, 458-459 
neoplasms, 459 
wounds, 458 

Facial palsy, 431, 513, 514 
Facies, adenoidal, 618 
Hippocratic, 870 
in tetanus, 8 

Facio-maxillary fractures, 194-197 
Faecal impaction, 952 
Faecolith, 956 
Faeces, water loss by, 82 
Fallot’s tetralogy, 697-698 
Fanconi’s syndrome, 244-245 
Fasciotomy, subcutaneous, 331 
Fat embolism, 133 
necrosis of breast, traumatic, 591 
Fat necroses, 850 
Felon, 164-165 
Felty’s syndrome, 788 
Femoro-popliteal obstruction, 136 
Femoral ring, anatomical relations of, 1047 
Femur, fractures of, 177, 192-193, 214-222 
Fenestration with interstitial radium, 643 
Fiberscope, 745 
Fibrinopaenia, 76 
Fibroids, recurrent, 60, 318 
Fibrolipoma, 53, 54 
Fibroma, 53 
of muscles, 317 
Fibromyoma, 53 
Fibrosarcoma, 49, 59-60 
of abdominal wall, 1030 
of bursa, 319 
of muscles, 317 
periosteal, 259-260 
Fibrosis, nodular subcpidermal, 102 
Fibrositis, 321 

Fibula and tibia, fractures of, 224 
Filariasis, 34, 152, 1238 
hydroceles and chyloceles, 1225-1226 
Finger-print sweat test, 848 
Fingers, congenital deformities of, 331 
enchondromas, 253, 255 
fractures of, 212 

terminal pulp, infection of 164-165 
Finney’s pyloroplasty, 733, 749 
Finsterer-Devine operation, 760 
Fish-handler’s disease, 7 
Fissure-in-ano, 985-988 
Fistulae, 20-21 
arterio-venous, 128-129, 398 


Fistulas — contd. 
biliary, 840-841 
bladder, 1140-1141 
branchial, 519-520 
broncho-pleural, 680 
duodenal, 735, 759 
faecal, 924-925 
gastro-jejunal-colic, 760-761 
hepato-bronchial, 674 
in cavernous sinus, 398 
milk, 594 

of Cowper’s gland, 1182 
oro-antral, 465 
pancreatic, 859-860 
parotid, 449, 510-511 
pharyngeal, 625, 629 
recto-vaginal, 906 
salivary, 510-511 
thyroglossal, 567 
tracheo-cesophageal, 710-71 1 
umbilical, 1025-1026 
uretero-vaginal, 1141 
urethral, 1199 
vesico-intestinal, 1141 
vesico-vaginal, 1140-1141 
Fistula-in-ano, 1006-1010 
Flail chest, 648 
Flat-foot, 340-343 
Fluid and electrolyte balance, 1070 
therapy, contraindications, 91 

in acute dilatation of stomach, 734 
in intestinal obstruction, 936 
in pancreatitis, acute, 853 
in ulcerative colitis, 906 
parenteral, 89-93 
strictly-limited regimen, 1070 
Focal syndromes, 383 
Foot and mouth disease, human, 490 
infections of, 1 72-1 75 
strain, acute, 341 
Foreign bodies, 20 

causing appendicitis, 956 
causing gas abscess, 46 
in air passages, 633 
in bladder, 1137 
in bronchial tree, 659-660 
in ear, 460 
in fistula or sinus, 20 
in larynx, 633 
in oesophagus, 71 1-7 12 
in rectum, 985 
in stomach, 733-734 
in tissues, 18-20 
intrabronchial, 659-660 
‘Four-flap’ repair of cleft-palate, 454 
Fournier’s gangrene, 1237 
Fovea coccygea, 982 
Fowler’s position, criticism of, 871 
in treatment of peritonitis, 871-872 
Fractional test meal, in duodenal ulcer, 743 
Fractures, 176-229 
blisters, 179 

blood loss, measurement of, 68 
bumper, 223 
closed, 176 
comminuted, 176 
complicated, 177, 191 
complications, 184-191 
compound, 176, 191-192 
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Fractures — contd. 
deformity in, 177, 193-194 
delayed union, 187-188, 193, 21 1 
ecchymosis in, 179 
fatigue, 177 

first-aid treatment, 180-1 81 

functional loss, 178 

greenstick, 176, 178, 193-194, 197 

impacted, 176, 178 

infection of, 185-186, 189 

internal fixation, 192-193, 215, 221 

malunion in, 190-191 

march, 177, 229 

non-union, 188-190, 21 1, 216 

of childhood, 1 93-1 94 

open, 176 

operation, indications for, 191-192 
pathological, 177 
pressure sores, in 191 
reduction of, 18 1 
rehabilitation alter, 182-184 
signs, 1 77-1 79 
simple, 176, 181-184 
spontaneous, 232, 247 
stave, 21 1 
tight plasters, 187 
traction, 202-203, 219-222 
union of, 179-180, 187-191 
varieties of, 176-177 
See also under names of bones 
Fragilitas ossium, 249 
Fragility test, 781 
Framboesia, 31 
Frei test, 1207 
Freiberg’s disease, 251-252 
Freyer’s prostatectomy, 1167 
Frey’s syndrome, 514 
‘Frog-faced man’, 249 
‘Frog hand’, 167 

FrOhlich’s syndrome, causes of, 395 
Froin syndrome, 396, 418 
Froment’s sign for ulnar paresis, 447 
Frontal lobe tumours, 384 
Frostbite, 47 

‘Frozen shoulder’, 295, 309-310 
Funnel chest, 650 
Furuncle, 99 
of ear, 460 
of face, 458 

G 

Galactocele, 599 

Gall bladder and bile ducts, 818-845 
abnormalities of, congenital, 822-825 
biliary stasis, 826 
carcinoma of, 844-845 
complications, in typhoid fever, 830, 
832 

disease, cardiac disorders and, 836 

inflammation of, chronic, 832 

injuries, 825 

investigations, 819-822 

mucocele of, 829 

neoplasms of, 844 

perforation of, 830 

strawberry, 833 

torsion of, 825 

typhoid, 832 
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Gallie’s graft, 1041 

Gallow’s splint, use of, in fractured femur, 
221 5 
Gall-stones, 825-829 
causing intestinal obstruction, 947 
chronic pancreatitis, in relation to, 855 
colic, 828-829 
fistulac caused by, 840-841 
impaction of, 830 
in bile ducts, 827, 836-840 
silent, 827-828 
Ganglion, simple, 314 
compound palmar, 312 
Ganglioneuroma, 56, 584 
Gangrene, 7, 38-48, 118, 119, 124, 130, 
*34o 136, 137, 138* 9273 942, 957 
991, 993, 1033-1034 
atherosclerotic, 39 
chemical, 48 
diabetic, 41, 43-44 
dry, 40 

embolic, 40, 948 

ergot, 43, 78 

gaj, 3, 5, 44-46, 78, 186 

in atherosclerotic obstruction, 134, 136 

in thrombo-angiitis obliterans, 137, 138 

infective, 44-45 

moist, 40 

progressive post-operative, 1029-1030 
symptomatic, 39 
traumatic, 39, 46-47 
varieties, 39, 40 
venous, 48 
Gas abscess, 46 

Gastrectomy, anaemia following, 764 
for carcinoma of stomach, 770-771 
partial, 747-748 

complications following, 758, 852 
for hour-glass stomach, 757 
for peptic ulcer, 747-748, 752, 756 
post, syndrome, 761-764 
radical and total, 770-771 
Gastric aspiration, 752-753, 755 
drainage procedures, 749“75° 
juice secretion, 728, 758, 871 
mucosa, atrophy of, 729 
polyposis of, 765 
prolapsing, 737 

operations, complications of, 758-764 
tetany, 735 

ulcer, chronic, 738, 739, 740-741, 746 
See also Peptic ulcer 
Gastritis, 736 

Gastro-entcrostomy, complications, 760, 
761 

Gastro-intestinal suction drainage for 
obstruction, 935"936, 979 
Gastro-jejuno-colic fistula, 760 
Gastro-jejunostomy, complications and, 
750, 760 

technique of, 749 
for duodenal ulcer, 750 
pyloric carcinoma, 771 
stenosis, 757 
vagotomy with, 748 
Gastro-photography, 745 
Gastroscopy, 744-745* 758, 768, 777 
Gaucher’s disease, 788 
Gee’s disease, 245 
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Genu recurvatum, 340 
valgum, 339-340 
varum, 340 
Gigantism, 254, 394 
Gingivitis, 468-469 
Girdlestone’s operation, 281 
Glandular fever, 155 

Glass splinters in tissues, localisation of, 19 
Glioblastoma multiforme (astrocytoma 
grade 4), 382, 388 
Gliomas, 382, 385, 388, 389, 482 
excision of, 390-391 
Glomangioma, 57 
Glomus tumour, 57, 462 
Glossectomy, 503 
Glossitis, 495, 496, 498 
Glossodynia, 500 
Glottis, acute oedema of, 633-634 
Glucocorticoids, 576 
Glucose tolerance test, in pancreatic 
disease, 856 
Goitre, 542-559 
adenoparenchymatous, 553-555 
carcinoma secondary to, 555, 561-562 
classification of, 542 
colloid, 553 
dyshomogenetic, 541 
endemic, 553-555 
exophthalmic, 543 
in children, 554-555 
intrathoracic, 557 
lymphadenoid, 564-565 
multinodular, 553-555 

carcinoma secondary to, 555, 562 
nodular, 553~557 
solitary, 555-557 
of puberty, 553 
plunging, 557 
prc-tibial, 541 
retrosternal, 557-559? 684 
substemal, 557 
thiouracil, 545 
toxic, primary, 543 
‘Golf-hole* ureteric orifice, 1 1 1 1 
Gonorrhoea, 3, 31-33, 1002 
Goodsall’s rule, 1007 
Gout, 303-304 
Graham-Cole test, 820 
Gram negative shock, 78 
Granuloma, amoebic, 1002, 1017 
eosinophilic, 253 
giant celled reparative, 475 
inguinale, 1208-1209 
intubation, 639 
pyogenicum, 102 
umbilical, 1024 
venereum, 1208-1209 
Gravel in tissues, removal of, 19 
Grave’s disease, 543 
Grawitz’s tumour of kidney, 11 15-1118 
Gregerson’s benzidine test, 743 
Guest cannula, 90 
Gumma, 29, 37, 456 
endosteal, 236 
of breast, 595 
of lymph nodes, 155 
of muscle, 317 
of testis, 1231 
of tongue, 38, 498 


Gumma — contd. 
periosteal, 236 
synovial, local, 282-283 
Gummatous ulcer, 29, 37 
Gums, diseases of, 468-470 
‘Gun-stock* deformity, 330 
Guttman’s rehabilitation of paraplegics, 410 
Gynecomazia, 615, 1176 

H 

Hemangioma, 103-104 
of large intestine, 918 
of lip, 457 
of liver, 815 
of mouth, 494 
of neck, 532 
of rectum, 1013 
of tongue, 493, 494 
Hasmarthrosis, 76 

Haematemesis, in acute peptic ulcer, 738, 
754 

in chronic peptic ulcer, 741, 753-754 
in portal hypertension, 809 
post-operative, 758, 777 
severe, causes and treatment of, 753-756 
Hematocele of testis, 1226 
Hematocrit, 68 
Hematoma, 63, 230 
of breast, 591 
of scalp, 351, 369 
perianal, 995 
perinephric, 1082 
pulsating, 124 
subdural, 365, 366 

tearing of epigastric artery causing, 1027 
Hematomyclia, 403, 404, 406 
Hematorachis, 403 

Hematuria, causes of, 130, 1061-1062, 

1076, 1081-1082, 1091, 1096, 1109- 

1 1 10, 1134? H43> 1164 

delayed, 1081 
significance of, 1081, 1114 
Hamochromatosis, 806 
Hemoglobin level, 67-68 
H emo- lymphangioma , 1 04 
Haemophilia, 76, 124, 494 
Hcemophilus ducreyi , 31 
influenza, 2 
Haemorrhage, 65-72 

after gastric operations, 758 
after prostatectomy, 1169 
after thyroidectomy, 552 
after tonsillectomy, 619 
after tooth extraction, 464-465 
cerebral, 355, 362-368 
complicating fractures, 185 
complicating ulcerative colitis, 906 
complicating varicose veins, 71, 150 
extradural, 363-366, 403 
from haemorrhoids, 991, 993 
from Meckel’s diverticulum, 899 
from oesophageal varices, 810-811 
from ruptured varicose vein, 71, 150 
in spinal cord injuries, 403, 406 
intracranial, 355, 362, 399 
intramedullary, 404 
intraspinal, traumatic, 403 
intraventricular, 362 
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Haemorrhage — contd . 
meningeal, 361 
subarachnoid, 399 
subcortical, 362-363 
subdural, 366-368 
urethral, 1187-1188 
Hamiorrhoidcctomy, 993-995 
Haemorrhoids, 809, 906, 989-996 
seminal, 987 

thrombotic, 991, 993, 995 
Haemothorax, 648-649, 653-654 
Hair-ball of stomach, 734 
Hallux rigidus, 347 
valgus, 346-347 
Hamartoma, 57, 103, 663 
Hamilton’s ruler test, 268 
Hammer-toe, 346, 347-348 
Hand, infections of, 1, 160-172 
proximal volar space, 166 
pulp space, terminal, 164-165 
‘obstetrician’s’, 569 
paralysis of small muscles, 447 
‘simian’, 446 
Hansen’s disease, 24 
Harrington’s repair of para-ocsophageal 
hernia, 719 
Harris’s lines, 254 
Harrison’s sulcus, 243 
Hartmann’s operation, 1020 
pouch, 818 

Harvey’s sign, 1 19-120 
Hashimoto’s disease, 564-565 
Hayward’s treatment of breast cancer, 614 
Head injuries, 354~376 

closed, treatment of, 358-361 
due to missiles, 372 
late effects of, 374~375 
Heart and pericardium, 686-707 
block, 703 
cholecystic, 836 
congenital disease of, 692-698 
diseased gall-bladder and, 836 
disorders of rhythm, 703 
failure, 693, 700, 881 
See also Cardiac arrest 
fluid therapy and, 91 
left, by-pass, 691 
lung machines, 690 
massage of, 688-689 

special methods of investigation, 686-687 
tamponade, 691 
tumours of, 703 

Heinke-Miculicz pyloroplasty, 749 
Heller’s operation for cardiospasm, 722 
Hemi-colectomy, 922, 934 
Hemi-hepatectomy, 817 
Henoch’s purpura, 941 
Heparin, 131 

Hcpatico-jejunostomy, 842 
Hepatitis, amoebic, 798 
infective, 796 
serum, 76, 796 
- virus, 806 
Hepato-adenomata, 815 
Hepato-lenticular degeneration, 808 
Hepato-splenomegaly, endemic, 786-788 
Hernia, 1031-1060 
cerebri, 377 

diaphragmatic, 682-684 


Hernia — contd . 

divarication of recti abdominis, 1057- 

1058 

epigastric, 1056-1057 
fatty, of linea alba, 1056-1057 
femoral, 1 047-105 1 

differential diagnosis of, 1048-1049 
strangulated, 1049, 1051 
gluteal, 1060 

hiatus, oesophageal, 682, 715-720 
incarcerated, 1032, 1033 
incisional, 1054-1056 
inflamed, 1035 
inguinal, 1035-1045, 1048 
recurrent, 1045 
strangulated, 1043-1044 
treatment of, 1038, 1045 
internal, 946 
interparietal, 1058 
interstitial, 1058-1059 
in-W, 1044 
irreducible, 1033 
lumbar, 1059 
obstructed, 1033 
obturator, 1059 
of bladder, 1140 
of hydrocele, 1224 
pantaloon, 1043 
para-oesophageal, 719 
para-umbilical, 1053 
perineal, 1059 
phantom, 1059 

post-operative, 683-684, 1054-1056, 

1059 

prevesical, 1043 
reducible, 1032 
saddle-bag, 1043 
sciatic, 1060 
scrotal, 1036 
sliding, 715, 1046-1047 
strangulated, 1033-1035, 1043-1045, 1054 
through foramen of Bochdalek, 683 
through foramen of Morgagni, 682-683 
through oesophageal hiatus, 682, 715 
through pelvic floor, 1059 
truss for, 1038, 1050 
umbilical, 1051-1056 
ventral, 1054-1056 
Hcmie-cn-glissade, 1046-1047 
Hernioplasty, 1039 

Herniorrhaphy, for indirect inguinal hernia, 

1039 

for umbilical hernia, 1052 
hiatal, 718 

hydrocele after, 1225 
Herniotomy, inguinal, for indirect hernia, 
1038-1039 

for strangulation, 1044 
Herpes, penile, 1206 
of tongue, 495 
Hesselbach’s triangle, 1042 


Hctrazan, 34 

Hewitt’s airway, 495 

Hey’s prostatectomy, 1168 

Hiccough, persistent, 777 

Higgs’ ‘spike’ operation for hammer toe, 

- 

Highm ore, antrum of, infection of, 478-479 
Hilton’s method of treating abscess, 14 
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Hip-joint, congenital dislocation of 332-337 
dislocation of, 273-274 
snapping, 303 
tuberculosis, 292-294 
Hippocratic facies, 870 
method of traction, 269 
Hirschsprung’s disease, 83, 893-896 
Hodgkin’s disease, 156-157, 575, 789 
Hofmcister-Finsterer valve for peptic 
ulcer, 759 

Hollander’s test, 744 
Homan’s sign, 143 
Homografts, 12 1 
Honeycomb lung, 653 
Hordeolum, 99, 481 
Hormone, dependent carcinoma, 612 
for prostatic carcinoma, 1176-1177 
therapy, of breast cancer, 613, 614 
of male infertility, 1239 
Hormones, adrenocortical, 576 
Homer’s syndrome, 128, 442 
Horse-shoe kidney, 1075 
Hospital infection, 1, 4-6 
Hot-cross bun head, 236 
Housemaid’s knee, 318 
Houston’s valves, 976 
Humerus, fracture-dislocation of, 200 
fractures of, 45, 199-204, 444 
Hunner’s ulcer of bladder, 1144 
Hunterian chancre, 28 
of penis, 1206 
ligation for aneurysm, 126 
Hurthle-cell adenoma, 557 
Hutchinson’s teeth, 30, 236, 464 
wart, 498 

Hutchison’s neuroblastoma of adrenal 
medulla, 584 
Hyaluronidase, 94 
Hydatids, 63, 64 
of kidney, 1078 
of liver, 802-805 
of lung, 673-674 
of mesentery, 888 
of pancreas, 859 
of spleen, 780 
Hydrocele, 1222-1226 
congenital, 1224 
en bisac, 1224 
encysted, of cord, 1224 
infantile, 1223 

of hernial sac, 1049, 1224, 1225 
vaginal, 1223 

Hydrocephalus, 285, 388, 396-397 
Hydroencephaloccele, 353 
Hydronephrosis, 1084-1088, 1138 
aetiology, 1078, 1084, 1086, 1112 
diagnosis form retro-peritoneal cyst, 890 
Hygroma, cystic, 153, 520-521 
Hypercorticism, 578-582 
Hypcrhidrosis, 449 
Hyperinsulinism, 860-861 
Hypernephroma, 354, 11 15-1118 
Hyperparathyroidism, 570-572 
in aetiology of renal calculus, 570, 1089 
Hypersplenism, 789, 790 
Hypertension, congenital cystic kidneys 
and, 1076-1077 
in pyelonephritis, 1103 
in renal ischaemia, 1105 


Hypertension — contd . 
phaeochromocytoma and, 585 
portal. See Portal hypertension, 808 
Hyperthyroidism, 543-550 
in children, 547 
Hypocorticism, 577-578 
Hypodcrmoclysis, 94 
Hypokalaemia, 87, 950 
Hypoparathyroidism, 568-570 
Hypophysectomy, for carcinoma of breast, 
614 

Hyponatraemia, 85 
Hypoproteinaemia, 93, 899 
Hypospadias, 1184-1186 
Hypotassacmia, 950 

Hypothermia, in brain stem lesions, 360 
in cardiac surgery, 690-691 
in cytotoxic drug infusion, 632 
in giving blood, 75 
Hypothyroidism, 540-542, 548 
after radioiodine therapy, 547 
serum cholesterol test, 540 
Hysteria, joint complications, 285, 320 
torticollis in, 321 


I 


131 1, tracer dose in diagnosis, 539 
treatment, 545-547 
Ileal loop conduit, 1159 
Ileitis, regional, 910-913, 961 
Ileocystoplasty, 1145 
Ileo-entrectopy, 882 

Ileostomy, for ulcerative colitis, 907-908 
Ileo-ureterostomy, 1133, 1159 
Ileum, atresia or stenosis of, congenital, 937 
tuberculosis of, 913 
Ileus, duodenal, chronic, 737 
gall-stone, 947 
meconium, 938 
paralytic, 777, 872, 949-951 
Iliac vein, compression and obstruction, 143 
Immunity, thymus and, 572 
Impalement of rectum, 984-985 
Impetigo, 98-99 

Implantation dermoid (cyst), 62-63 
Impotence, 1181, 1238-1239 
in prostatic enlargement, 1163 
Incontinence, anal, 1000-1001 
stress, 1 13 1 

Induratio-penis-plastica, 1209 
Infantile paralysis, 350. See also 
Poliomyelitis 

Infertility, male, 1181, 1238-1239 
Infusion, continuous subcutaneous and 
rectal, 94 
Insect bites, 18 
Insulinoma, 860-861 
Insulin test meal, in peptic ulcer, 744 
Intermittent claudication, 117-118, 123, 


I34> 137 

Intervertebral disc, prolapse of, 134, 421- 


424, 442 

Intestinal obstruction, 926-952, 961 
acute, 872, 926, 928-939 
in Hirschsprung’s disease, 894 
of newborn, 936-939 
recurrent attacks, 951 
acute-on-chronic, 926, 930, 934 
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Intestinal obstruction-- contd. 
adynamic, 926, 949-951 
chronic, 926, 929-930* 951-952 
closed-loop, 928 
due to adhesions, 944-945 
due to antibiotics, 971 
due to bands, 900, 945-946 
due to bolus, 764, 947 
due to congenital atresia and stenosis in 
newborn, 936-937 
due to fascal impaction, 952 
due to gall-stones, 947 
due to gastrectomy, 764 
due to ingestion of dried fruit, 947 
due to internal hernias, 946 
due to mesenteric embolus and 
thrombosis, 948-949 
due to stercolith, 948 
due to stangulation, 927-928, 930, 
933-934 

due to strictures, 946-947 
due to tuberculosis, 913 

of mesenteric lymph nodes, 888 
due to volvulus, 943-944 
due to worms, 948 
dynamic, 926 

gastrointestinal suction drainage, 
935-936, 944 
non-strangulating, 930 
strangulating, 927-928, 930, 933~934 
toxaemia, in, 927, 928 
Intestines, 892-925 

adenoma, of, 915, 916-917 
adenomatous polypi of, 917-918 
antibiotic therapy and, 1103 
bacteria in, 2 
blind loop of, 897-898 
carcinoma of, 905, 916, 918-924, 934 
congenital malformations of, 893 
diverticula of, 898—903* See also 
Diverticulitis and Diverticulosis 
fluid levels, 93 I “93 2 
gas cysts of wall, 915 
haemangioma of, 918 
inflammation of, 901-903 

large, 893 t r 

diverticula of, 900 
tumours of, 916-918, 934 
lipomas of, 915 
lympho-sarcoma of, 916 
Meckel’s diverticulum of, 899-900 
obstruction of, 926. See also Intestinal 
obstruction 

polyposis of, 915, 9*7-9!® 
pseudo-polyposis of, 905 
rupture, of, traumatic, 896-897 
sarcoma of, 916 
small, 761, 892, 893, 946 

diverticula of, 898-900 A 

obstruction of, sodium depletion and, 

85 

obturation and, 947-94® 
stricture of, 946-947 
tumours of, 915-916 
volvulus of, 943 
strictures of, 9°5 
tuberculosis of, 9 *3-9 *4 
volvulus of, 943-944 
Intracardiac operations, closed, 690 


Intracranial pressure, 358, 383-384 
tumours, 381-396 
Intr agastric drip, transnasal, 94 
Intramedullary tumours, 41 5 
Intravenous infiusions, 75 
potassium, 88 
pyelography, 1062-1063 
Intussusception, 939-943 
ileo-caecal, 999 
jejuno-gastric, 759 
Meckel’s diverticulum and, 899 
rccto-sigmoid, 999 
recurrent, 943 

Iodine, chemical protein-bound, test, 539 
in goitre, 553-554 
radioactive, 545-547 

m investigation of thyroid function, 
538-539 

in thyroid carcmoma, 563 
in thyrotoxicosis, 545, 549 
therapy, 545~547 
Iron-fdeficiency anaemia, 489-490 
Irradiation, necrosis and, 472 
Ischemic contracture, 320 
in fractures, 186 

Isotojpes, radioactive, scanning of, for 
lesions of liver, 793 
I-triodothyronine resin uptake rest, 
539-540 
I.V.P., 1062 


J 

Jaboulay’s operation for hydrocele, 1225 
Jacking systems, internal, 326 
Jacksonian epilepsy, 375* 3®4 
Jaundice, 823, 829, 836, 837, 858 
acholuric familial, 780 
in carcinoma of pancreas, 862, 863 
in newborn, 1024 
in pancreatitis, 851, 854, 855 
syringe, 796 

with cholelithiasis, treatment ot, 838 
Jaws and face, 470-485 
fractures of, 196-197 
bone tumours of, 474-475 
clicking, 303 

lower, dislocation of, 266-267 
multiocular cystic disease of, 474 
necrosis of, 472 
osteomyelitis of, 471-472 
Jejunum, diverticulum of, 899 

stenosis of, atresia of, congenital, 937 
Jod-Basedow thyrotoxicosis, 550 
Joints, acute suppurative arthritis, 279-281 
barometric, 299 
clicking, 3°3 
deformities, 320 
effusions in, painless, 282 
flail, arthrodesis in, 350 
gonococcal, 282 
haemophilic, 76 
in hysteria, 285 
in syringomyelia, 284 
injuries to, 265-278 
loose bodies in, 301-302 
mimetic, 285 
neuropathic, 265 
osteoarthritis, 297-302 
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Joints — contd. 

penetrating wounds of, 281-282 
snapping, 303 

stiffness after fracture, 19 1, 193 
syphilitic, 282-283 
tuberculous, 285-295 


K 

Kahler’s disease, 259 
Kahn test, 27 
Kanavel’s sign, 169 
Kantor’s ‘string sign’, 912 
Kaposi’s pigmented sarcoma, no 
Kay’s augmented histamine test, 743 
‘Keel’ operation for incisional hernia, 1055 
Keetley-Torek’s operation, 1217 
Kehr’s sign in ruptured spleen, 776 
Keller’s operation, 347 
Keloid, 53, 1 16, 159 
Keratin horn, 102 
Keratitis, interstitial, 30-31 
neuropathic, 430 
Kerato-acanthoma, 102, 457 
Keratosis, senile (or solar), 105 
Kcmohan’s classification of astrocytic 
gliomas, 382 
Kidneys, 1074 
aberrant renal vessels, 1078 
abnormalities of, congenital, 1074-1079 
angiography of, 1066 
artificial, 81, 1071, 1105 
calculus, 1088. See Calculus, renal 
carbuncle of ,1106-1107 
carcinoma of, 1 1 18-1 1 19 

secondary deposits in bones, 263 
congenital cystic, 1075-1077 
crossed dystrophia, 1075 
cyst of, solitary, 1077 
denervation, 1088 
dialysis, recurrent, 1105 
ectopic, 1074 
embolism of, 130 
exposure of, 1119 

function, poor, fluid therapy and, 91 
tests, 1062 

hydatid cyst of, 1078 
infections of, 1088, 1099-1105 
injuries of, 1081-1083 
ischaemia of, hypertension in, 1105 
neoplasms of, 1113-1120 
operative exposure of, 1119-1120 
pelvis, duplication of, 1078-1079 
papilloma of, 1118 
polycystic, 1075-1077 
transplantation of, 1105, 1x20 
tuberculosis of, 1 108-1 1 13 
unilateral fusion, 1075 
KienbOck’s disease, 252 
Killian’s dehiscence, in pharyngeal pouch, 
622 

Kinmonth and Taylors’ lymphangiography, 
152 

Kirschner’s wire, 18, 504 

‘Kiss cancer’, 51, 1149 

‘Kite* method of correction in talipes, 345 

Klinefelter’s syndrome, gynaecomazia in, 

KlumpiU’s paralysis, 441-442 


Knee-joint, dislocation of, 274-275 
internal derangement of, 275-278 
snapping, 303 
tuberculosis of, 294 

Knight’s restricted orbital undercutting, 400 
stereotactic tractotomy, 400 
Knock-knee, 339 
Kocher’s incision, 834 
manoeuvre, 817 

method lor shoulder dislocation, 268-269 
Kohler’s disease, 251 
Koilonychia, 720 
Kondoleon’s operation, 153 
Krukenberg’s tumour, 52, 766 
Kummcl’s disease, 403 
Kiintscher intramedullary nail, 193 
Kveim’s test, 159 
Kypho-scoliosis, 322, 650 
Kyphosis, 326-328 
in acromegaly, 254 
in osteitis deformans, 247 
in Paget’s disease, 328 
in Pott’s disease, 240, 327 
in rickets, 244 

in Scheuermann’s disease, 327 
senile, 328 


Lachrymal gland, mixed tumour of, 482 
sac, mucocele of, 482 
Laminectomy, 41 1, 419-420 
Langer’s lines, 165, 518, 520, 530, 599 
Larang, 776 

Laryngectomy, total, for carcinoma, 
642-643 

Laryngocele, 639-640 
Laryngo-fissure, 643 
Laryngopharynx, 625 
neoplasms of, 629-631 
Larynx, affectations of, 633-643 
carcinoma of, 641-643 
foreign body in, 633 
neoplasms, 640 
obstruction of, 634 
papilloma of, 640 
stenosis, 526 
syphilis of, 639 
tuberculosis, 638-639 
Laugier’s femoral hernia, 1049 
Lead poisoning, teeth in, 468 
Le Fort’s classification of fractures of 
maxilla, 1 94-195 
Lentigo, 107 

Leontiasis ossea, 249, 475 
Leprosy, 24-27, 1231 
gynaecomazia and, 615 
of toes, 27, 174 

Leriche’s syndrome, 134, 136, 706 
Lctterer-Siwe disease, 253 
Leucotomy, 400 
Leukaemia, lymphatic, 155, 789 
Leukoplakia of penis, 1210 
of tongue, 496-497 
superficial glossitis and, 496-497 
Ligation and sieve (‘lattice’) operations, 143 
for varicose veins, 148 
subfascial, for venous ulcer, 150 
Linea alba, fatty hernia of, 1056-1057 
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Linitis plastica, 768-769 
Lip, 451-455 

carcinoma of, 37, 57, 457-458 
chancre of, 28, 456, 457 
cracked, 456 

pigmented, buccal mucous membrane 
and, 456 

tumours, ectopic salivary, 457 
Lipoma, 53-55 

arborescens, 55, 298 
in sucking — pad of infant, 493 
of cord, 1037 
of intestine, 915 
of neck, 532 
of scalp, 352 
of tongue, 493, 500 
retroperitoneal, 891 
Lipo-sarcoma, 54 
retroperitoneal, 891 
Lister’s metal bougies, 1195 
Litholapaxy, 1135-1136, 1200 
Lithotomy, suprapubic, 1136 
Little’s area, 480 
disease, 265, 320 
Littre’s hernia, 900, 1032 
Liver, 791-817 

abscess of, 797-801 
actinomycosis of, 801 
biopsy, 794 

in portal cirrhosis, 808 
carcinoid, secondary, 816 
carcinoma of, primary, 815-816 
secondary, 816-817 
cholangioma, 815 
cirrhosis of, 805-808, 881 
cysts of, 802-805 
enlargements of, table of 795-796 
failure, 792 
‘foaming’, 45 
function tests, 793 
hepatoma of, 815 
‘hob-nail’, 806 
hydatid disease of, 802-805 
melanoma of, secondary, 816 
neoplasms of, 815-817 
rupture of, 794-795 
sarcoma of, secondary, 816 
syphilis, 802 
tuberculosis, 801-802 
tumour of, resection of, 816-817 
wounds of, 795 

Lobectomy, for bronchiectasis, 662 
for gliomata, 390 
for lung abscess, 671 
cancer, 667 

Lockhart-Mummery perineal operation for 
carcinoma of rectum, 1020 
Lockwood, ‘gubemacular tails’ of, 1218 
operation, 1050 

Long-acting thyroid stimulator, 538 
Lordosis, 328-329 
Lotheisen’s operation, 1050-1051 
Lowsiey’s operation, 1123, 1159 
Ludwig’s angina, 15, 467, 495* 527 
Lumbar disc protrusion, 422-424 
paravertebral injection, 122 
puncture, 425-427 

in brain injuries, 359-36°, 367 
in brain tumours, 384, 387 

s.p.s. — 80 


Lumbar disc protrusion — contd. 
in intracerebral abscess, 379 
in meningitis, 376 
in spinal canal tumours, 417 
Lungs, abscess of, 669-671 
and bronchi, tumours of, 662-669 
carcinoma of, 57, 664-669 
collapse therapy, 678 
complications, post-operative, 678-681, 
777 

cysts, 671-674 

embolism of, 79, 130, 680-681 
hydatids of, 673-674 
laceration of, 649 
radiotherapy, 668-669 
complications, 1283 
resection, for tuberculosis, 677-678 
tumours of, 662-669 
Lup*js vulgaris, too 
Luscfcika, crypts of, 818 
Luxfttio crecta, 268 
Lymphadenitis, 153-155 
cervical, 528-530 
ilile, suppurative, 965 
mesenteric, acute non-specific, 885-886, 
961 

tuberculous, 1 54-1 55, 886-888 
treatment of, 530-531 
Lymphadcnoma, 156-157, 575 
and leukaemia, 155 
Lymphangiography, 1 51-152, 1236 
Lymphangioma, 153* 457* 494 
Lymphangiosarcoma, 608 
Lymphangitis, 15 1, 160, 161 
Lymphatics, 1 51-153 
inguinal, enlarged, 1207 
of arm, 161 
of breast, 587-588 
of gall-bladder, 819 
of rectum and anal canal, 977“978 
of stomach, 769-770 
of testis, 1231 
of thyroid, 537 
of tongue, 502 
of umbilicus, 1023 
tuberculosis of, 154, 528-531 
Lymph nodes, 38, I53' I 55> 1049 
excision of, no 

tuberculous mesenteric, 886-888 
Lymphoedema, 1 51-153 
Lympho-granuloma inguinale, 1002, 1046, 
1206-1208 

venereum, 1206, 1229 
Lymphoma, malignant, of Africa, 158 
Lymphosarcoma, 60, 620, 772 


M 


McBurney’s point, 953 
McCarthy’s resectoscope, 1168 
McEvedy’s high operation for femoral 


hernia, 1050 

MacMurray’s osteotomy, 300 
Macrocheilia, 153, 45 6 » 457 
Macrodactyly, 332 
Macroglossia, 153* 494 
Madelung’s deformity, 232, 330 
Madura foot, 174 . f . . 

Maingot’s operation for inguinal hernia, 1040 
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Malgaigne’s bulgings, 1042 
Mallet finger, 306, 307-308 
Mallory- Weiss syndrome, 754, 755, 756 
Mandelic acid, in urinary infections, 1104 
Mandible, adamantinoma of, 474, 475 
dislocation of, 266-267 
fractures of, 196-197 
giant-celled reparative granuloma of, 475 
neoplasms, malignant, of, 478 
osteomyelitis of, 471-472 
Mannitol, 77, 81 
Manus valga, 232, 330 
Marble bones, 253 

Marie-Striimpell, spondylose rhizolelique, 
296-297 

Marion’s disease, 1 170-1 1 7 1 , 1184 
sign, 1165 

Marjolin’s ulcer, 49, 105 
Marsupialisation of mesenteric cyst, 890 
with partial excision in ranula, 492 
Martin’s pump, 75 
Massage, cardiac, 688, 689 
Mastectomy, 609-611 
Mastitis, 591-594 
carcinomatosa, 603-604 
from local irritation, 591, 615 
of puberty, 591 
Mastoiditis, acute, 461 
Matas ’s operation for aneurysm, 127, 705 
Maths’s sign, 1108 
Maxilla, carcinoma of, 476 
excision of, 477-478 
fractures of, 194-195 
neoplasms of, malignant, 476-478 
osteomyelitis of, 471 
Maydl’s hernia, 1044 
Mayo’s operation for umbilical hernia, 

1054 

Meatotomy, ureteric, 1079, 1099 
Meatus, pin-hole, 1183 

urethral, ulceration of, 1191 
Meckel’s diverticulum, 899-900, 1026 
in aetiology of intussusception, 899, 939 
Meconium ileus, 938 
Mediastinum, tumours of, 684-685 
Mediterranean anaemia, 785-786 
Medulloblastoma, 383 
Megacolon, acquired, 896 
congenital aganglionic, 893-896 
primary, 893-896 
secondary, 896 

Megalo-ureter, congenital, 1080 
Meibomian cyst, 481 
Melanoma, 352, 1022 
amelanotic, 109 
intraocular, 483-484 
malignant, 51, 108-110, 352 
Meleney, chronic undermining ulcer of, 

164 

‘Melon-seed’ bodies, in joints, 286, 301, 312 
Mdni&re’s syndrome, 432, 463 
Meningioma, 381-382, 383, 385, 386, 388, 
389. 39®. 4M-4r5» 419 
Meningitis, infective, acute, 375-376 
in spinal injuries, 41 1 
Meningocele, 353, 41 1 
Meningo-myocele, 411-412 
Mental disorders, surgical treatment of, 

400 


Meralgia paraesthetica, 448 
Mercury weighted tube, in gastro-intestinal 
drainage, 935—936 

Mermaid splint for knock-knee, 340 
Mesenteric artery stenosis, 137 
embolism, 130, 948-949 
embolus and thrombosis, causing 
intestinal obstruction, 948-949 
Mesenteric nodes, 886-888 
Mesentery, lesions of, 884-890 
wounds of, 884-885, 897 
Mesopharynx, 625 
Mesothelioma, 662, 1237 
Metacarpals, fractures of, 21 1 
Meteorism, 1081-1082 
Meulengracht diet, 756 
Michel’s clips, use of, in localisation of 
foreign bodies in tissues, 18 
Microcephaly, 353 
Microcurie, 539 
Microdochectomy, 600 
Micrognathia, 455 
Microliths, 1089 
Mikulicz’s disease, 487, 5 14-5 15 
Milli-equivalent, (mEq), 84 
Millicurie, 539 

Millin’s operation for incontinence, 1133 
retropubic prostatectomy, 1168, 1177 
Milroy’s disease, 152 
Milwaukee brace, 326 
Miner’s elbow, 318 
Minerva collar, 407 
Mitral regurgitation, 702 
stenosis, 699-702 
Moles, pigmented and hairy, 57 
Molluscum fibrosum, 102 
sebaceum, 102, 457 

Moloney’s operation for inguinal hernia, 
1040 

Mondor’s disease, 595-596 
Moniliasis, 12 

Mononucleosis, infective, 155 
Monteggia’s fracture, 208, 272 
Montgomery, gland of, retention cyst of, 
589 

Moon’s turret teeth, 30, 236, 464 
Moore prosthesis, 216 
Morgagni, columns of, 976 
crypts of, 976 

foramen of, hernia through, 682-683 
hydatid of, cyst of, 1226 
Morphine provocation test, in pancreatic 
disease, 856 

Mouth and tongue, 486-506 
carcinoma of, 493 
to mouth ventilation, 688 
Mucoviscidosis, 847, 939 
Mule-spinner’s cancer, 1239 
Mumps, acute epididymo-orchitis of, 1228 
mastitis of, 591 

Murphy’s sign, in gallstones, 828, 961 
Muscles, arm, innervation of, 441 
hernia of, 308 
inflammation of, 316-317 
injuries of, 305 
ischaemia of, 117 
nerve injuries affecting, 433, 441 
rupture of, 305-306 
sling operation for incontinence, 1133 
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Myalgia, epidemic, 1229 
Myasthenia gravis, 572 - 573 * 574 
Mycetoma pedis, 174 
Myelocele, 353, 412 
Myeloma, multiple, 259, 652 
Myer’s vein stripper, 148 
Myocardium, revascidarisation of, 704 
Myositis, acute suppurative, 316 
clostridial, 44 
ossificans, 317 

complicating dislocation, 271 
‘rheumatic*, 316-317 
syphilitic, 317 
Myringotomy, 461 
Myxoedema, 540-541 
prctibial, 549 

Myxomatous degeneration, 138 


N 

Naevolipoma, 54, 104 
Naevus, 103-104, 107 
lymphatic, 153 
spider, 104, 807 
tardes, 104 
verrucosus, 10 1 
Naffziger’s operation, 549 
Nasopharynx, 625 
tumours of, 625-628 
Naughton Dunn’s arthrodesis, 350 
Neck, 518-536 
abscess of, 13 
actinomycosis of, 531-522 
block dissection of, methods, 535~53 6 
carcinoma of, cytotoxic drugs, 631-632 
secondary, 534“535 
cellulitis of, 15, 526-527 
haemangioma of, cavernous, 532 
hygroma of, cystic, 520-521 
injuries of, 525-526 
lymphadenitis of, 528-531 
malignant tumours of, primary, 532-534 
neoplasms of, benign, 532 
solitary lymph cyst of, 521 
tuberculous nodes of, 528 
webbing, 522 

Necrosis, avascular, in fractures, 186 
of jaws, 472 
Nelaton’s line, 218 
Nephrectomy, 1119-1 120 
for calculus, 1094 
for hydronephrosis, 1087 
for hypertension in renal disease, 1106 
for renal neoplasms, 1078, 1115* tn8, 
IH9-II20 

partial, 1094 
Nephroblastoma, 1114 
Nephrocalcinosis, 570 
Nephrolithotomy, 1093-1094 
Nephrostomy for calculous anuria, 1073 
Nephro-ureterectomy, in renal 
tuberculosis, 1112 
Nerves, 428-450 
anastomosis of, 439 
auditory, neurinoma of, 382 

autonomic, 449-450,. 

cervical, cutaneous distribution ot, 442 
circumflex, injuries of, 443 
closed injuries, treatment 01, 435 


Nerves — contd. 

compression of, 428, 430, 431, 436, 448 
concussion of, 434 
cranial, 428-433 
injuries of, 428-433 
in skull fracture, 370 
cutaneous, external, compression of, 448 
division of sensory root, 429-430 
dorsal, twelfth, injuries of, 448 
eighth, injuries of, 374, 432 
tumours of, 382, 391, 463 
eleventh, injuries of, 374, 433 
facial, 506, 513, 514 
injuries of, in skull fracture, 374 
fifth, injuries of, 374, 428-430 
fourth, injuries of, 374, 428 
friction of, results of, 446 
grafting of, 439 
iHo-inguinal, injuries of, 448 
indication for operations, autonomic 
nervous system, 449-450 
injection into Gasserian gangion, 429 
injuries of, 185, 428-449 
closed, 435 

v due to injections, 440 
incomplete division of, 440 
irremediable, treatment of, 439 
interosseous, posterior, injuries of, 445 
laryngeal, recurrent, 537 
injuries of, 432, 552 
paralysis of, 637-638 
median, compression of, 446 
injuries of, 185, 445-446 
paralysis of, 170 
musculospiral, injuries of, 443 
ninth, injuries of, 374, 43 2 
olfactory, injuries of, 374> 428 
optic, injuries of, 374, 428 
peripheral, injuries of, 434~44°> 443“ 
449 

phrenic, 440 

popliteal, injuries of, 448-449 
radial, injuries of, 443 
regeneration of, rates of, 436 
rupture of, 434 
sciatic, injuries of, 4393 448 
seventh, injuries of, 430-432 
sheaths, neurinoma on, 382 
sixth, injuries of, 374, 43° 
spinal, injuries of, 440-442 
suture of, 438-440 
tenth, injuries of, 374* 432-433 
third, injuries of, 3743 428 
twelfth, injuries of, 43374^4 
ulnar, anterior transposition ot, 440 
injuries of, 446 
vagus, 728 

wounds, open, treatment of, 437“438 
Neuralgia, brachial, 442-443 
glosso-pharyngeal, 432 

lingual, 499 

trigeminal, 428-429 
Neurapraxia, 185, 434 
Neurectomy, presacra], 450 
Neurilemmoma, 532 
Neurinoma, 382 

Neuritis, brachial, 442-443 
diabetic, 285 

Neuroblastoma, 56, 584, 1114 
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Neurofibroma, 53, 57, 765 
macroglossia and, 494 
of chest wall, 652 
spinal, 414, 418 

Neurofibromatosis, generalised, 56 
plexiform, 56 
Neurogenic bladder, 1184 
Neurolipomatosis, 54 
Neuroma, 56-57 
acoustic, 385 

Neurotmesis, 185, 437-438 

Nitrogen metabolism, 1069 

Noble’s plication operation, 951 

Noradrenalin, 76, 79, 583 

Niick, canal of, hydrocele of, 1037, 1224 

Nystatin, 162 


O 

Obsession, surgical treatment of, 400 
Occipital arteritis, 138 
lobe tumours of, 384 
Oddi, sphincter of, surgery of, 844, 857 
Odontomes, 473-474 
(Edema, lymphatic, 7, 152 
of arm, 608 
of hand, 160 
pulmonary, 674-675 
(Esophageal stenosis, 71 1 
transection, 814 

(Esophagectomy, for carcinoma, 725-726 
(Esophagitis, 7 14-7 15 
(Esophagocardiomyotomy, 722 
(Esophagoscopy, 709 
in achalasia, 722 
in carcinoma, 725 
in hiatus hernia, 716 
in oesophagitis, 714 
in peptic ulcer, 755 
in pharyngeal pouch, 624 
in varices, 810 
(Esophagus, 708-727 

abnormalities of, congenital, 710-711 

achalasia of, 721-723 

bums and scalds of, 71 2-71 3 

carcinoma of, 723-727 

cardiochalasia of, 731 

diverticulum of, 713 

foreign bodies in, 711-712 

hiatus hernia, 682, 714, 715-720 

injuries of, 712-713 

obstruction of, 720 

paralysis of, 713 

perforation of, 712 

ring contractions of, abnormal, 723 

rupture of, spontaneous, 713 

‘short’, 710, 715 

spasm of, muscular, localised, 720 
stricture of, 723 
tumours of, oenign, 723 
ulceration of, peptic, 714 
varices of, 713, 810 
(Estrogen, 576, 1161 
stimulated carcinoma, 612, 613 
therapy, in carcinoma of breast, 613 
Oligodendro-glioma, 382 
Oligospermia, 1238 
Oliguria, 1067, 1068, 1169 
Ollier’s disease, 253, 255 


Ombredanne’s operation for maldescended 
testes, 1217 

Omentocele, 1032, 1034-1035 
Omentum, greater, 883-884 
cyst of, 884, 890 
torsion of, 884 
Omphalitis, 1024 
Omphalocele, 1051 
Onychogryphosis, 175 
Oophorectomy, bilateral, for carcinoma of 
breast, 612-613 

Operation, prevention of infection, 6 
Ophthalmia neonatorum, 34 
Ophthalmoplegia, 548 
Orbit, cellulitis of, 14-15, 484-485 
decompression of, 548 
tumours of, 482-483 
Orbital undercutting, restricted, 400 
Orchiectomy, 1235 
for carcinoma of testis, 1235 
for epididymitis, 1231 
for incompletely descended testis, 
1217-1218 

for neoplasm of testis, 1235 
Orchiopexy, technique of, 1216-1217 
Orchitis, leprous and syphilitic, 31, 1231 
Oriental sore, 35 
Oropharynx, 625, 628-629 
Ortolani’s sign, 334 
Os calcis, apophysitis of, 251 
fracture of, 227-228 
Osgood Schlatter’s disease, 251 
Osteitis deformans, 246-248. See also 
Paget’s disease of bones 
Osteitis fibrosa cystica, 248, 320, 570 
Osteitis pubis, 1169-1170 
Osteitis, tuberculous, 237-238 
Osteoarthritis, 297-302, 571 
of big toe joint, 346 
of cervical spine, 442 
of hip, 134, 300-301 
of knee, 300-301 
of Paget’s disease, 247 
Osteochondritis, 235, 249-252, 327-328 
dissecans, 302 
Osteochondromas, 256, 651 
Osteoclasis in rickets, 244 
Osteoclastoma, 257-259, 354, 475 
Osteogenesis imperfecta, 249 
Osteoma, 256-259 
ivory, 256, 354, 474 
of orbit, 482 
of skull, 256 
osteoid, 264 
Osteomalacia, 245 

Osteomyelitis, acute pyogenic, 230-234 
acute, of vertebra, 413 
chronic pyogenic, 234 
in fractures, 185, 186 
of jaws, 471-472 
of skull, 353-354 
of terminal phalanx, 165 
syphilitic, 236-237 
typhoid, 232 
Osteopetrosis, 253 
Osteopoikily, 253 

Osteoporosis, in Cushing’s syndrome, 580 
tuberculous arthritis and, 287 
Osteosarcoma, 255, 260-262 
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Osteotomy, derotation and innominate, for 
congenital dislocation of hip, 337 
for ankylosing spondylitis, 297 
for coxa vara, 339 
for genu varum, 340 
for hallux valgus, 347 
for osteitis deformans, 248 
for osteoarthritis, 299, 300 
for renal rickets, 244 
for rheumatoid arthritis, 297, 300-301 
subtrochanteric, 216 
Otitis, external, 460 
media, 461-462 
secretory, 462 
Otosclerosis, 462 
Ovary, arrhenoblastoma of, 581 
Oxycephaly, 353 
Oxygen therapy, 79-80 

P 

Pacemakers, 704 

Pad sign, in carcinoma of pancreas, 864 
Paget’s disease of bones, 246-248, 320, 328 
of jaws, 475 

of nipple, 589, 603, 606-607 
of penis, 1210 
Paget’s quiet necrosis, 302 
recurrent fibroid, 60 
Pain, arteries, veins and, 117-118 
ischaemic, relief of, 123 
lumbar puncture in relief of, 426 
surgical relief of, 449-450 
visceral, 892 
Palate, lesions of, 456 
Pancoast tumours, 665 
Pancreas, 846-866 
aberrant, 765 

adenoma of, non -beta-cell, 861 

annular, 737, 847 

beta-cell tumour of, 860 

calculi of, 858 

carcinoma of, 856, 861-866 

congenital abnormalities of, 847-848 

cysts of, 858-859 

ectopic, 847 

fibro-cystic disease of, 847-848 
injuries to, 848-849 
insufficiency of, tests for, 848 
islet-cell tumours of, 860 
pseudo-cyst of, 858 
ulcerogenic tumour, 861 
Pancreatectomy, total, 866 
Pancreatitis, 849 
acute, 508, 849-854 
chronic, 854-858 
post-operative, 759~76o, 854 
relapsing, chronic, 854-855 
Pancreato-duodenectomy, 857, 865-866 
Pancreato-jejunostomy, retrograde, 857 
Papilloma, 53, 101-102, 352, 492-493, 500, 
1149-1150, 1209 
Paracentesis abdominis, 882 
thoracis, 713 
Paralysis agitans, 401 
facial, 431, 513, 514 „ 

infantile, 350. See also Poliomyelitis 
laryngeal, 637-638 
spastic. See Little’s disease, 265 
in spinal cord lesions, 409 


‘arametritis, 965 
’araphimosis, 1205 
Parasyphilis, 283 

^arathormone, in parathyroid tetany, 570 
Parathyroidectomy, 571-572 
Parathyroids, 568 
adenoma of, 570 
carcinoma of, 572 
hyperplasia of, 570-572 
Paratyphoid fever, 910 
Paravertebral injections, 1 22-123 
Parietal lobe tumours, 384 
Parkinsonism, surgical treatment of, 401 
Paronychia, 161-162 
of great toe, 172 
Parotid, 506-517 
cysts of, 511 
f&tula of,' 449, 5 10-5 1 1 
neoplasms, 51 1-5 14 
streoid, 515 
Parotidectomy, 507 
&r parotid tumour, 5 13-5 14 
Parotitis, 508-510 
Parrot’s nodes, 236 
Patella, dislocation of, 275 
fractures of, 192, 222-223 
Paul-Bunnell reaction, 155 
Paul-Mikulicz operation, 937, 944 
PBI test, 539 

Peau d’ orange, 605, 607-608 
Pectus excavatum, 650 
Pellagra, 489 

Pelvic abscess, complicating peritonitis, 873 
Pelvis, cellulitis of cellular tissue, 15 
chondroma of, 256 
deformities of, in rickets, 244 
fractures of, 2 13-2 14 
Pemphigus, syphilitic, 30 
Penicillin resistant organisms, 1 , 2, 3, 33 
Penis, 1203-1212 

abnormalities of, congenital, 1203-1204 
amputation of, complete or partial, 
1211-1212 

carcinoma of, 1210-1212 
inflammations of, 1205-1206 
injuries of, 1205 
neoplasms of, 1209-1210 
straightening of, in hypospadias, 1185 
strangulation of, by rings, 1205 
Pepper’s neuroblastoma of adrenal medulla, 
584 

Peptic ulcer, acute, 737-738, 754 
chronic, 738-742, 753-754 
complications of, 750-758 
diagnosis of, 740-745 
malignancy and, 740, 744> 75 2 > 758 
pyloric stenosis, 75^-757 
treatment of, 746-750 
complicating hyperparathyroidism, 571 
in Zollinger-Ellison syndrome, 739, 
744, 860, 861 

of Meckel’s diverticulum, 900 
of oesophagus, 714 
perforated, 75i~753> 870, 961 
recurrent, 749, 750, 7 60 
Pericardectomy, 692 
Pericarditis, 691-692, 881 
Pericardium, 691-692 
Pericranitis, syphilitic, 354 
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Peridental suppuration, 472 
Perineal operation for cancer, 1020 
Perineo-abdominal operation, 1018-1020 
Perineum, split, 984 
‘watering can*, 1199 
Perionychia, chronic, 162 
Periostitis, complicating venous ulcer, 150 
Perisplenitis, 779 
Peritheliomata, 60 

Peritoneal adhesions and bands, 880 
dialysis, 1071 
loose bodies, 882 
pain, 892 

Peritoneum, 867-883 

carcinoma involving, 52, 882-883 
neoplasms of, 882-883 
Peritonitis, 867-880 
acute, 867 
bile, 878 

complications of, 872-873 
diffuse, 830, 869, 870 
encysted, 880 
fibrous, 880 
generalised, 870-871 
localised, 869-870 
loculated, 880 
meconium, 875-876 
periodic, 878 
plastic, 880 

pneumococcal, 876-877 
post-operative, 877-878 
purulent, 880 
streptococcal, 261 
tuberculous, 878-880 
Perlfcche, 490 

Pemiosis, sympathectomy for, 140 
Perthes’ disease, 250-251, 338 
test, 148 

Pes cavus, 343-344, 348 
planus, 340-343 

Peutz-Jeger’s syndrome, 915-916, 917 
Peyronie’s disease, 1209 
Pfannenstiel’s incision, 614 
Phaeochromocytoma , 583, 584-586 
Phagedena, 29 
Phantom pain, 43 
Pharyngeal pouch, 622-624 
Pharyngo-maxillary space infection, 527 
Pharyngotomy, lateral, with partial 

pharyngectomy, technique of, 628-629 
Phaiynx, 625 
diverticulum of, 622-625 
neoplasma of, 625 
Phenindione, 131 
Phimosis, 1203 

Phlebothrombosis, 142, 143, 681, 767 
Phlegmon, peri-appendicular, 964 
Phrenic crush, 440 
Phrygian cap, 822 
Phytomendione, use of, 131 
Pick’s disease, 691 
ascites in, 881 
perisplenitis in, 779 
Pied de jeune soldat , 229 
Pied forces 229 

Piles, 989. See also Haemorrhoids 
‘Pill’, contraceptive, carcinoma and, 612 
Pilonidal sinus, 163, 982-984, 1025 
Pineal gland, tumours of, 385 


Pin-hole, urethral meatus, 1183 
Pinna, carcinoma of, 460 
Pituitary, 392-394 

stalk, section of, for exophthalmos, 549 
Pituitary-thyroid axis, 538 
Plasma, normal electrolyte values, 88 
prothrombin index as liver function 
test, 793 

treatment of bums, 111 
Plastic bags, for intravenous therapy, 89 
Platt’s, classification of bone tumours, 255 
diagnostic triad, 288 
Pleura, diseases of, 652-659 
Plombage, 678 

Plummer’s hydrostatic bag, 722 
Plummer-Vinson syndrome, 720-721 
Pneumatosis cystoides intestinales, 915 
Pneumaturia, 1141 
Pneumococci, 2 

Pneumonectomy, radical, technique of, 
667-668 

Pneumonia, aspiration, 679 
complicating cut throat, 526 
hypostatic, in fractures, 184 
in spinal injuries, 410 
Pneumothorax, 652-653 
artificial, 652 
spontaneous, 653 
traumatic, 648 
Poker man, 317 

Poliomyelitis, 140, 320, 343, 346, 348-350, 
618 

Polya operation, 747-748 

complications following, 760 
Polymazia, 590 
Polyorchism, 1213 
Polyp, fibro-epithelial, 493 
nasal, 480 

Polyposis familial, adenomatous, 917, 1012 
multiple colonic, 1012 
Porphyria, 786, 964 
Portal and systemic venous systems, 
anastomoses between, 809, 814 
blood pressure, measurement of, 812 
hypertension, 808-809 
aufroidy 81 1 
gynsecomazia in, 615 
operation for, 813-815 
Porta-systemic encephalopathy, 792 
Porto-azygos disconnection with gastric 
transection, 815 

Portovenography, operative, 813 
Port wine stain, 103 
Posthitis, 1205 

Post-gastrectomy syndromes, 761-764 
Postural drainage, 359 
Potassium balance, 86-88 
Potato nose, 103 
tumour, 532 

Pott’s disease, 238-241, 327 

abscess formation in, 239, 240 
fracture, 225-227 

operation for Fallot’s tetralogy, 698 
paraplegia, 240, 242 
puffy ‘tumour’, 49, 376 
Prednisolone, in Hodgkin’s disease, 158 
in pruritus ani, 997 

Pregnancy, after radical mastectomy, 6x1 
Presbyacusis, 462 
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Priapism, persistent, 1209 
Procidentia, 988-1000 
Proctalgia fugax, 987, 988 
Proctitis, 1001-1003 
Proctoclysis, 94 

Procto-colectomy, for ulcerative colitis, 

908 

Procto-colitis, 1001 
Prognathism, mandibular, 455-456 
Prolapse, anus and rectum, 997-1000 
Proptosis, pulsating, 484 
Prostate, 1160 
abscess of, 1178, 1181 
calculi, 1171-1172 
carcinoma of, 263, 1161, 1172-1178 
treatment of, 264, 582-583, 1175-1178 
‘decoy’, 1164 

enlargement of, benign, 1 161-1170 
fibrous, 1168, 1x70-1171 
median bar obstruction, 1168 
tuberculosis of, 1180 
Prostatectomy, 1167-1170 
transurethral resection, 1168, 1171, 1172 
Prostatisme sans prostate , 1170-1171 
Prostatitis, 32, 1178 

prostatic calculi and, 1171 
tuberculous, 1180 
Protein-bound iodine test, 539 
Prothrombin, plasma index, 793 
time, 76 

Pruritus ani, 987, 996-997 
Pseudo-coxalgia, 250-251, 338 
Pseudo-hydronephrosis, pararenal, 1083 
Pseudomonas pyocyanea , 2, 4 
Pseudo-myxoma peritonei, 883 
Psoas bursa, 1049 

Pulmonary embolism, 79, 130, 680-681 
oedema, 674-675 
stenosis, 695 

ventilation, in cardiac arrest, 68 1 
Pulseless disease, 138 
Pupils, in cranio-cerebral injuries, 359, 367 
Purpura, 782-783 

thrombocytopenic, 7 8 3“7 8 5 
with intestinal symptoms, diagnosis 
from intussusception, 941 
Pustule, malignant, 11 
Putti-Platt operation for recurrent 
dislocation of shoulder, 270 
Pyaemia, 15-16, 232 
portal, 15, 796-797* 992 
Pyelitis, 1100 

Pyelography, excretory, 1077, 1086, 1092, 
1097, 1105, mo, 1117, 1139* 1152 
infusion, 1063 
instrumental, 1064-1065 
intravenous, 1062-1063 
retrograde, 1064-1065, 1077, 1087, 

1092, 1097, 1 11 1, 11 17 
Pyelolithotomy, 1093 
Pyelonephritis, 1100 
acute, 963, 1062, 1100, 1103, 1169 
chronic, 1103-1105 
Pyelonephrolitnotomy, 1094 
Pylephlebitis, 142, 796-797* 992 
diagnosis from subphrenic abscess, 875 
Pyloric stenosis, hypertrophic, of adults, 733 
complicating peptic ulcer, 756 
of infants, 730-733 


Pyloroplasty, 749 

with vagotomy, for perforated peptic 
ulcer, 752, 756 
Pylorus, function of, 728-729 
Pyonephrosis, 1106 
Pyorrhoea alveolaris, 468-469 
Pyuria, abacterial, 1113 
in cystitis, 1143 
renal calculus and, 1091 
tuberculosis and, 1 109 


O 

Quadriceps extensor, rupture of, 305 
Queckenstedt’s test, 417, 442 
Querat, erythroplasia of, 1210 
Qumsy, 620-621 


R 

Radial bursa, infection of, 169 
groove, injury in, 444 
Radiation, necrosis, 472 
Radioactive cobalt therapy, 1155 
chromic phosphate, 883 
gold, 883, 1154, 1203 
tantalum wire, 1154, 12 11 
Radio-iodine studies of thyroid function, 538 
treatment of carcinoma of thyroid, 563 
See also Iodine , radioactive 
Radiotherapy, carcinoma of thyroid from, 560 
of acromegaly, 394 
of ankylosing spondylitis, 297 
of basophil adenoma, 395 
of anus, 1022 
of bladder, 1154-1155 
of carcinomatous epulis, 470 
of breast, 611-612, 614 
of bronchus, 668-669 
of chromophobe tumours, 393 
of epithelioma, 102 
of glomus jugulare tumours, 462 
of Kaposi’s pigmented sarcoma, no 
of kidney, 1115, 1118 
of larynx, 642, 643 
of lung, 668-669 
of maxilla, 477 
of oesophagus, 726-727 
of osteoclastoma, 258 
of Paget’s disease of penis, 1210 
of penis, 1210, 1211 
of reticuloses, 157 
of rodent ulcer, 106 
of testis, 1236 
of tongue, 497, 505 
of urethra, 1203 
of Wilms’s tumour, in 5 
Radius, congenital absence of, 330 
dislocation of head, 272 
fractures of, 204-210 
Ramstedt’s operation, 73 2 ~733 
Randall’s plaque, 1089 
Ranula, 491-492 
Rathke pouch tumour, 395 
Raynaud’s disease, 139 
phenomena, 139 

von Recklinghausen’s disease of bone, 

248, 324* 570 
of nerves, 56, 494 
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Rectal infusion, continuous, 94 
Recto-sigmoid, strawberry lesion of, 1002 
Rectum, 975-1022 

abnormalities of, congenital, 979-982 
abscesses of, 1003-1006 
carcinoid of, 1021 
carcinoma of, 1008, 1014-1021 
examination of, 978 
foreign bodies in, 985 
incontinence of, 1000- 1001 
inflammation of, 1001-1003 
injuries of, 984-985 
papilloma of, 1013, 1014, 1017 
prolapse of, 997-1000 
‘ diagnosis from intussusception, 941 
stricture of, 971, ioio-ioii 
tuberculosis of, 1007-1008 
tumours of, benign, 1011-1013 
malignant, 1014-1021 
Rectus femoris, rupture of, 305-306 
‘Red currant jelly’ stool, 940 
Reed, Dorothy, giant cells, 156, 575 
Reflex heating, 122 

Reiter protein complement-fixation test, 
28 

Reiter’s disease, 1192-1193 
Renal arteriography, 119, 1066-1067 
artery stenosis, 137 
dwarfism, 571 
function tests, 1062 
pain, 450, 1061 
Resin-uptake test, 539-540 
Rest pain, 118, 134 
Resuscitation, cardio-respiratory, 687- 
689 

Reticulosarcoma, 60, 157, 563 
Reticuloses, 155-159 
Retinal embolism, 129 
Retinoblastoma, 483 
Retroperitoneal cyst, 890-891 
fibrosis, idiopathic, 1099 
lipoma and sarcoma, 891 
lymph nodes, block dissection of, 

1236-1237 
neoplasms of, 891 
space infection, 890 
Rheomacrodex, 81 
Rh factor, 73-74 
Rhinophyma, 103 
Rib, cervical, 522-524 
fractures of, 2 12-2 13, 647 
tumours of, 651-652 
Richter’s hernia, 929, 1032, 1034, 1049 
Rickets, 242-244, 320 
renal, 244, 320, 340, 571 
Rickety rosary, 243 
‘Rider’s bone’, 317 
Rieders thyroiditis, 565 
RISA, 69 
Risser jacket, 326 
Risus sardonicus, 8 
Rodent ulcer, 37, 1 05-107, 115 
Rogitine, 585 
von Rosen’s sign, 334 
Rosenthal’s syndrome, 76 
Rovsing’s operation, 1077 
Rowbotham’s operation, 548-549 
Rutherford Morison’s kidney pouch, 874 
Rutherfurd’s operation, 1190 


S 

Sabin vaccine, 348 
Sacral puncture, 427 
Sacro-coccygeal teratoma, 981 
Sacro-iliac tuberculosis, 292 
St. Peter’s Hospital suprapubic drainage 
apparatus, 1157 
Saint’s triad, 716, 836 
Saline solutions, 89 
Salivary glands, 493, 506-517 
tumour, ectopic, 457, 516-517 
Salk vaccine, 348 
Salmon patch, 103 
Saphena varix, 1048 
Sarcoid, 103, 158, 397 
diagnosis from enchondromas, 256 
of parotid, 515 
of stomach, 769 

Sarcoma, 51, 58-60, 259-262, 354, 475 
osteogenic, 255, 260-262, 476 
See also under names of organs and 
regions 

Scalds and burns, 110-114 
Scalene node biopsy, 666 
syndrome and cervical rib, 139, 522-524 
Scalp, 351-352 
cellulitis of, 14 
Scaphoid, fractures of, 21 1 
Scapula, winging of, 443 
fractures of, 199 
Scars, chronic, 105 
Scheuermann’s disease, 251, 327-328 
Schmorl’s node, 422 
Schneeberg cancer, 664 
Schuller-Christian’s disease, 253 
Schwannoma, 532 
Scleroderma, 139 
Sclerosis, diffuse, in syphilis, 237 
Scoliosis, 244, 322-326 
Scrotum, 1213, 1214, 1237-1240 
carcinoma of, 1239-1240 
elephantiasis of, 1238 
idiopathic gangrene of, 1237 
Scrum-pox, 99 
Scurvy, 240, 245, 489 
Sebaceous cysts, 100-101, 1238 
horn, 101 

Secretin-pancreozymin test, 855-856 
Seldinger needle, 120, 1067 
Seminal vesicles, 1160-1161, 1 18 1-1182 
Seminoma, 1232, 1237 
Sengstaken tube, 70 
Septicaemia, 1, 15, 232 
parotitis as complication, 508 
Septum, nasal, deflected, 481 
Serum, acid phosphatase, 1174 
albumin estimation, 793 
alkaline phosphatase, 793 
amylase estimation, in pancreatitis, 851, 
855 

raised, abdominal pain with, 852 
anti-gas gangrene, 45 
anti-tetanic, 9 
bilirubin estimation, 793 
cholesterol test, 540 
reactions, 10-11, 78 
transaminase, 793 
Sever’s disease, 251 
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Sheepskin’, in protection of pressure 
areas, 42, 46 
Shenton’s line, 334, 336 
Shock, 77-79, 86, 91 
in bums, no, 111-112 
in fractures, 179, 184 
oligaemic, 66-67 
spinal, 40 5 

Shoulder, congenital elevation of, 330-331 
joint, dislocation of, 267-270 
fracture-dislocation of, 270-271 
tuberculosis of, 294 
periarthritis of, 309-310 
snapping, 303 
Shoveller’s fracture, 403 
Sialectasis, 507 

Sialography, 507, 508, 509, 510, 514 

Sigmoid, carcinoma of, 920 

Signe de Dance, in intussusception, 940 

Simmond’s disease, 396 

Singapore ear, 460 

Singer’s nodules, 640 

Sinus, 20-21 

frontal, compound fractures of, 371-372 
median mental, 472-473 
pilonidal, 982-984 
piriformis, neoplasms of, 629 
Sinusitis, maxillary, 478-479 
Sister Joseph’s nodule, 1027 
Sistrunk’s operation, 567 
Sjoqvist intramedullary tractotomy, 430 
Skin, carcinoma of, 1 05-1 07 
effects of irradiation, 105 
grafting, 114-116 
infections of, 98-101 
malignant disease of, 105-110 
premalignant conditions of, 105 
‘Skip’ areas, in gangrene, 119 
Skull, 353 

carcinoma of, secondary, 263, 354 
fractures of, 368-373 
inflammation of, 353-354 
‘map like’, 253 
new growths of, 354 
osteomyelitis of, 353-354 
Paget’s disease of, 247 
tuberculous disease of, 238, 354 
‘worm eaten’, 236 
Smith’s fracture, 205-206 
Smith-Petersen’s ‘cup’ arthroplasty, 300 
nail, 215-216 

Smoking, in aetiology of bronchial 
carcinoma, 57, 664 
of duodenal ulcer, 739 
of glossitis and leukoplakia, 496 
in arterial disease, 122, 134, 138 
pulmonary post-operative complications 
and, 678 

tongue and, 495, 496 
‘Snail-track’ ulcers, 498 
Snake bites, 18 

Snapping hip and tendon, 303 
Snuffles, in syphilis, 30, 235 
Socia parotidis, 507 
Sodium balance, 84-86 
Soft sore, 31 

Souttar’s tube in oesophageal carcinoma, 

o 727 

Spasm, peroneal, 342 
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Speckled bones, 253 

Spermatic cord, encysted hydrocele of, 1224 
torsion of, 1218-1220 4 

Spermatocele, 1227 
Spherocytosis, hereditary, 780-781 
Sphincterotomy, for anal fissure, 988 
transduodcnal, 856-857 
Spider naivus, 104 
Spigelian hernia, 1028, 1058 
Spike operation for hammer-toe, 348 
Spina bifida, 411-413, 1184 
Spinal canal, tumours of, 414-419 
concussion, 405 
cord injuries, 404-41 1 
rehabilitation, 410 
shock, 405 
Spine, 402-427 
bfunboo, 296 
deformities of, 322-329 
dislocations of, 402-403 
fractures of, 403-404 
f&nshot wounds of, 411 
osteomyelitis of, acute, 413 
o*teoporosis of, acute, 328 
sircoma of, primary, 413 
secondary deposits in, 327, 413 
sprains of, 402 

tuberculous disease of, 238. See also 
Pott’s disease 
tumours of, 413-414, 442 
Spinothalamic tractotomy, 420-421 
Splanchnicectomy, in pancreatitis, 857 
Spleen, 773-790 
abscess of, 789 
congenital absence of, 775 
cysts of, 779 
embolism of, 130 
enlargements of, 778-779 
functions of, 773 

hypertrophy, following splenectomy, 773 
infarction of, 778 
malarial, rupture of, 777 
methods of investigating, 774-775 
movable, 775 
neoplasms of, 789 
rupture of, 775-777 
tuberculosis of, 789 
wandering, 775 
Splenectomy, 779, 790 
in Egyptian splenomegaly, 787 
in Felty’s syndrome, 788 
in ha:molytic ana:mia, 781-782 
in hypersplenism, 789 
in portal hypertension, 813 
in purpura, 785 

physiological effects of, 773-774 
Splenic artery, aneurysm of, 777-778 
pedicle, torsion of, 775 
puncture, 774 
vein, occlusion of, 788 
Splenomegaly, Egyptian, 786-788 
Splenoportography, 774~775s 811-812 
Spleno-renal anastomosis, technique of, 

814 

Splenosis, 774 
Splenunculi, 774 
Spondylitis, 442 
ankylosing, 296-297, 328 
tuberculous, 238-241 
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Spondylolisthesis, 329 
Spondylosis, cervical, 425 
Spongioblastoma polare, 383 
Sprains, 265, 402 
Sprengel’s shoulder, 330-331 
Stamm’s osteotomy for hallux valgus, 347 
Stapedectomy, in otosclerosis, 462 
‘Stave’ fracture, 21 1 
Steatorrhoea, 571, 763, 855 
in chronic pancreatitis, 854 
in Crohn’s disease, 91 1 
in mucoviscidosis, 847 
Jejunal diverticulosis and, 899 
Steeple head, 353 

Steindler operation, for pes cavus, 343 
Stenosis-anastomosis loop syndrome, 
897-898 

Stenosis, oesophageal, 71 1 
pulmonary, pure, 695 
pyloric, hypertrophic, 733 
renal artery, 119 
valvular, 695 
Stensen’s duct, 506, 508 
Stercolith, causing intestinal obstruction, 

948 

Sterilisation, hospital infection and, 6 
Sterility, male, causes of, 1181, 1216 
Sternberg-Reed giant cells, 156 
Stemo-clavicular joint, dislocation of, 267 
Sternomastoid ‘tumour’, 321-322 
Sternum, fracture of, 213 
Steroid therapy, infection and, 1 
Stilboestrol, 1126 
Still’s disease, 296 
Stomach and duodenum, 728-772 
Boeck’s sarcoid of, 769 
carcinoma of, 765-768 
following ulcer, 765 
dilation of, acute, 734, 777 
foreign bodies in, 733-734 
giant rugal hypertrophy of, 737 
handbag, 757 
hour-glass, 742, 757-758 
leather-bottle, 768-769 
neoplasms of, benign, 764-765 
photography of, colour, 745 
sarcoma of, 772 
syphilis of, 737, 768 
‘teapot’, 757 

ulcer of, 737. See also Peptic ulcer 
volvulus of, 735-736 
Stomas, cutaneous, 1157 
Stomatitis, 486-489 
monilial, 12, 487 
‘Stork bites’, 103 
Stove-in-chest, 212, 646, 647-648 
Strangury, 1091, 1109 
‘Strawberry angioma’, 103-104 
Strawberry gallbladder, 833 
Struma fibrosa, 565 
lymphomatosa, 564 
ovarii, 566 
Student’s elbow, 318 
Styes, 1, 99, 481 
Subacromial bursitis, 310 
Subclavian artery stenosis, 137 
steal syndrome, 137 
Subglottic carcinoma, 641 
Submandibular gland, tumours of, 516 


Subphrenic abscess, 753, 873-874 
Subtentorial tumours, 385 
Sudeck’s osteoporosis, 207 
Sulkowitch test, 571 
Sulphonamides, 3, 1102-1103 
crystalluria, anuria due to, 
use of, as intestinal disinfectant, 3, 5 
Supraglottic carcinoma, 641 
Supraspinatus tendinitis, 310 
Surgery, arterial, 117-141 
cardiac, 689-691 

Swab weighing, in estimation of blood 
loss, 68 

Swimmer’s itch, 1146 
Sympathectomy, 121, 136, 139, 140 
cervico-dorsal, 704 
chemical, 123 
lumbar, 1 40-1 41 

pre-ganglionic cervico-dorsal, 140 
renal pedicle, 1088 
Syndactyly, 331 
Synovioma, 60, 314 
Synovitis, syphilitic, 282-283 
traumatic, 279 
Syphilis, 27-31 
ano-rectal, 987, 1002 
congenital, 30-31 
of bones, 235-237 
of hard palate, 472 
of lymph nodes, 155 
of tongue, 28, 494, 497-499 
specific serum test in, 27-28 
treatment of, 3, 30 
See also under names of organs and 
regions 

Syringomyelia, 162, 284 
Syringo-myelocele, 412 


T 

T 3 test, 539-540 
Tabes, crises of, 963 
Takayasu’s arteriopathy, 138 
Talc granuloma, 880 
Talipes, 150, 344-346 
Tamponade, cardiac, 691 
for oesophageal varices, 810-81 1 
Tanner’s operation for peptic ulcer, 749 
slide, 1042, 1051 

Tantalum gauze, in inguinal hernia, 1040, 
1041 

Tantalum-wire, radioactive, 1154, 1211 
Tarsals, fractures of, 227-229 
Tarsorrhaphy, in exophthalmos, 548 
Teeth, 464-468 
Telephonist’s ear, 470 
Temporal arteritis, 138 
Temporal lobe tumours, 384 
Temporo-mandibular joint, dislocation of, 
266—267 

Tendon sheaths, infections of, 31 1 
tumours of, 314 

Tendons, collagen degeneration in, 309 
cut, 314-315 
displacement of, 309 
grafting of, 315 
injuries of, 305-319 
lengthening, 315-316 
operations on, 314-316 
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Tendons — contd. 
rupture of, 207, 306-308 
shortening, 316 
snapping, 303 

supraspinatus, calcification of, 31 1 
rupture of, 310-311 
suture of, 315 
transplantation, 31 6 

in infantile paralysis, 350 
in nerve injuries, 439 
Tendovaginitis, stenosing, 312 
Tennis elbow, 308 

Tennison’s operation for cleft-lip, 453 
Tenosynovitis, acute suppurative, 

168-170, 31 1 
simple, 31 1 
stenosing, 312 
tuberculous, 31 1-3 12 
Tenotomy, 315-316 

in infantile paralysis, 350 
Teratoma, 50, 57, 62, 685 
of testis, 1233-1237 
sacrococcygeal, 981 

Testis, abnormalities of, congenital, 1213 
ectopic, 1213, 1218 
imperfect descent of, 12 13-12 14 
incompletely descended, 1214-1218 
inflammation of, 1227 
injuries of, 1218 
inversion of, 1213, 1218 
maldescended, 1213, 1218 
neoplasm of, 1231-1237 

and old clotted hematocele, 1226 
retractile, 1216 
supernumerary, *213 
syphilis of, 1231 
torsion of, 1218-1220 
Tetanus, 5, 7“ 10 
Tetany, 569 
gastric, 735 
parathyroid, 568-570 
Tetracycline resistant organisms, 1, 3 
Thalasssemia, 785-786 
Thiersch’s method of skin grafting, 114 
operation for prolapse of rectum, 998* 
999, 1000 . , . . . 

Thiopentone, intra-arterial injection ot, 
causing gangrene, 48 
Thiouracil, in goitre, complications, 545 
Thomas’s knee splint, 221 

test for fixed flexion deformity, 293 
Thompson prosthesis, 216 
punch, 1169 

Thomson’s adenoid curette, 620 
Thomson-Walker’s urethrotome, 1196 
Thoracic duct, wounds of, 526 
Thoraco-abdominal wounds, 649-650 
Thoracoplasty, technique of, 676-677 
Thoracotomy, for carcinoma, 727 
for congenital oesophageal atresia, 71 1 
Thombum’s gravitation paraplegia, 403 
‘Three slings’ method for treating fracture 
of clavicle, 198-199 
Thrombectomy, 131, 143 
Thrombo-angiitis obliterans, 121, 122, 
I34> 137-138 . . , - 

Thrombo-endarterectomy (rebore), 130 
Thrombo-phlebitis, 142, 680 
complicating varicose veins, 149 


Thrombo-phlebitis — contd. 
migrans, 142, 864 
of cavernous sinus, 458, 485 
of superficial veins of breast, 595-596 
Thrombosis, 1 29-1 32 
causing gangrene, 47 
of aortic bifurcation, 706-707 
of axillary artery, 13 1 
vein, 144 

of mesenteric vessels, 948-949 
of popliteal artery, 124 
of portal vein, 808 
pulmonary, 680 
venous, 141-144, 910 
Thrush, 12, 487 

Thymectomy, in myasthenia gravis, 574 
Thymoma, 575 
Thymus, 572-575 
cysts of, 574 
hyperplasia of, 572 
tumours of, 574, 685 
Thyfoglossal tract, anomalies of, 566-567 
Thyfoid gland, 537-5^7 
adjfcnoma of, 549-55°, 555 
cafcinoma of, 559~5 6 3 
Secondary, 264, 561 
ectopic and aberrant, 565 
enlargements of, 542-559 
function tests, 538-540, 541 
histological surprise, 562 
inflammations of, 565 
intrathoracic aberrant, 566 
lateral aberrant, 560, 566 
lingual, 565 

long acting stimulator, 538 
median ectopic, 565 
neoplasms of, secondary, 563 
physiological hyperplasia of, 553 
reticulosarcoma, primary, of, 563-564 
scanning of, 539 
thyroglossal ectopic, 565 
Thyroidectomy, 550-553 

subtotal, technique of, 55 J -55 2 
pretibial myxoedema after, 549 
tetany after, 568-570 
total, 562 

Thyroiditis, 564-565 

Thyrotoxic crisis, postoperative, 549 
Thyrotoxicosis, 543-55° 
aetiology of, 538 
diagnostic test, 539 
factitia, 538 

multinodular goitre, 550 
primary, 543-549 , 
radioactive iodine therapy and, 549 
secondary, 549-55° 
due to iodine, 550 
Tibia, curvature of, 236, 244 
fractures of, 68, 223-224 
overgrowth and curvature of, syphilitic, 
236 

Tic douloureux, 428-429 
Tieberg-Wiesenbach syndrome, 139 

Tietze’s disease, 650 
Tinea pedis, 34 

Tincl's sign, 436 . ^ 

TNM classification of carcinoma ot 
breast, 52-53 
Toe-nail, ingrowing, 175 
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Tomography, 821 
renal, 1067 

Tongue, abnormalities, 493, 565 
angioma of, 500 
black hairy, 495-496 
burning, 500 

carcinoma of, 57, 499, 501-506 
‘caviare* lesion of, 500 
congenital fissure or furrowing, 494 
excision of, operations for, 503-505 
furring of, 495 
geographical, 498 
hairy, 495-496 
hemiatrophy of, 433, 500 
inflammations of, 495-499 
injuries of, 494 
lipoma of, 493, 500 
lymphangioma of, 494 
myoblastoma of, 500 
neoplasms of, benign, 500 
malignant, 501-506 
nerve lesions of, 499-500 
osteoma of, 500 
sarcoma of, 506 
smooth sore, 489 
syphilis of, 28, 494, 497-499 
tuberculosis of, 498 
ulcers of, 38, 499 
Tongue-tie, 493 
Tonsils, 617 

tumours of, malignant, 620 
Torkildsen’s operation, 396 
Torticollis, 321-322 
Tourniquet, test, in purpura, 782-783 
use of, 70-71, 81 

Towne’s view of cerebral abscess, 380 
Trachea, compression of, 545, 555 
scabbard, 555 
wounds of, 525 

Tracheostomy, 634-636, 646-647 
Traction and counter-traction, in treatment 
of fractures, 219-222 
Tractotomy, stereotactic, 400 
Transurethral resection of prostate, 1168, 
1171, 1172 
Trench foot, 47 

Trendelenburg’s position, 71, 132 
sign, 335-336 
test in varicose veins, 146 
Treponema immobilisation test, 28 
Trichiniasis, causing myositis, 63, 317 
Trichobezoar, 734 

Trichomonas vaginalis , urethritis due to, 
1192 

Trigger finger, 312 
Trismus, impacted tooth causing, 464 
Troissier’s sign, 767 
Trotter's incision, 477 
triad, 627 

Trousseau’s sign, 142, 569, 767 
Trusses, 1038, 1046, 1050 
Tuberculosis, 23-24, 151 
ano-rectal, 987, 1002, 1007-1008 
chemotherapy, 23, 291 
cutaneous, 100 
empyema in, 659 
lingual, 498 

of bones and palate, 237-242, 472 
periosteal, 238 


T uberculosis — contd. 
pulmonary, surgical treatment, 675-678 
gastrectomy and, 764 
senile, 295 

See also under names of organs and 
regions 

Tumours, 49-61 
benign, 50, 53 

malignant changes in, 60-61 
brown, 570 
giant-cell, 257-259 
malignant, 50-53, 57-61 
methods of spread, 50-52 
mclanocytic, 107-108 
mixed parotid, 512, 513 
pulsating, 126 
raspberry, 1026-1027 
teratoma, 50-52 
‘turban’, 106 

See also under names of organs and 
regions 

Turner’s syndrome, 522 
Tympanoplasty, 462 
Typhlitis, amoebic, 909 
Typhoid fever, complications of, surgical, 910 
osteomyelitis and, 232 
treatment of carriers, 832 

U 

Ulcer, anastomotic, 760 
clinical examination, 37-38 
decubitus, 46 

differential diagnosis of, 37-38 
gastro-jejunal, 760 
indolent, treatment of, 37 
jejunal, 760 
non-specific, 36 
perforating, 36 
post-thrombotic, 149 
rodent, 37. See Rodent ulcer 
tongue, 38, 499 
trophic, 36 

tuberculous, of ileum, 913 
of tongue, 38, 498 
venous, 29, 149 
Ulceration, 36-38 
Ulna, fractures of, 208-210 
Ulnar bursa, infection of, 168-169 
Umbilicus, 1023-1027 
Urachus, patent, 1026 
Uraemia, 1072 
in cystic kidneys, 1077 
paralytic ileus in, 950 
Ureter, abnormalities of, 1079-1080 
accidental ligation of, 1073 
calculus in, 570, 1059-1099 
injuries to, 1083-1084 
neoplasms of, primary, 1119 
transplantation of, 1073, 1123 
Ureterocele, 1080 

Uretero-colic anastomosis, 1158-1159 
Uretero-lithotomy, 1098 
Ureterostomy, cutaneous, 1157 
intubated, 1088 
Uretero-trigonitis, 1143-1144 
Urethra, 1160, 1183-1203 
abnormalities of, congenital, 1183-1186 
angioma of, 1200 
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Urethra — contd. 
calculus of, 1199-1200, 1202 
carcinoma of, 1200-1201, 1203 
caruncle of, 1202-1203 
diverticula of, 1198, 1202 
false passages, 1194 
fistula of, 1199 
injuries of, 1 186-1191 
intrapelvic, rupture of, 1187-1189 
meatus of, ulceration, 1191 
neoplasms of, 1200 
papilloma, 1200 
papillomas acuminata, 1203 
prolapse of, 1202 
prostatic, calculi in, 11 99-1 200 
reconstruction of, 1185-1186 
rupture of, 1 186-1191 
strictures of, 1193-1198, 1202 
congenital, 1183 
post-prostatcctomy, 1197 
valves of, congenital, 1183-1184 
Uretero-sigmoidostomy, 1157-1158 
Urethritis, 32, 1179, 1191-1192, 

1201-1202, 1228 
Urethrocele, 1198, 1202 
Urethrography, 1066-1067, 1194 
Urethroscopy, anterior and posterior, 
1065-1066 

in diagnosis of prostatitis, 1180 
of stricture, 1194 

Urethroplasty for stricture, 1196-1197 
Urethrostomy, perineal, 1185 
Urethrotomy, 1196, 1200 
Urinary affections, symptoms of, 1061- 
1062 

instrumental examination, 1063-1064 
investigation, 1062-1067 
Urine, alkalinisation of, 1094, 1102 
antibiotics, 3, 1103 
concentration dilution test, 1062 
diversion of, operative, 1123, 1155-1159 
examination of, 1062, 1100, mo, 1135, 
1147,1151,1179 

extravasation of, following rupture ol 
urethra, 1 190-1 191 
1 7-hydroxycorticosteroids excretion 
test of Addison's disease, 578 
incontinence of, 1131-1132, 1169 
in porphyria, 786 
normal output, 82 
reflux of, 1158 
residual, 1130 
retention of, 1126-1128 
due to drugs, 1129 
in prostatic enlargement, 1163 
in spinal cord lesion, 408, 1129 
postoperative, 1129 
pyelonephritis with, 1101 
with overflow, 1128, 1164 
suppression of, 1067-1073 
water loss by, 82-83 

V 

Vaccinia, accidental, and anthrax, 12 
Vaginitis, monilial, 12 
Vagotomy, for peptic ulcer, 747, 74°> 75 2 j 
756 

Valgus and varus, meaning of, 329-330 
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Valvotomy, in Fallot’s tetralogy, 698, 
700-702 

Varicocele, 1220-1222 
Varicose veins, 144-150 
Vascular rings (Dysphagia lusoria), 707 
Vasectomy, 1167 
Vasodilator drugs, 122 
methods, 122-123 
Vaso-epididymal anastomosis, 1239 
Vasospastic conditions, 1 39-141 
Veins, injuries to, 185 
thrombosis of, 141-144, 910 
varicose, 144-150 

ruptured, treatment of, 71, 150 
Venodysis, 90 
Venoms pressure, 69 
Ventricle, third, tumours of, 385 
intraventricular tumours blocking, 
395-396 

Ventricular failure, right, in blood 
transfusion, 75 

Ventricular septal defect, 696 
Ventriculography, in cerebral abscess, 380 
tUmour, 387 
in hydrocephalus, 388 
Vermiform appendix, 953-974. See also 
Appendix 

Verruca vulgaris, 102 
Vesiculitis, seminal, 963, 1181 
Vincent’s angina and gingivitis, 468, 512 
Vitamin deficiency in aetiology of renal 
calculus, 1088 
of stomatitis, 486 
teeth and, 465 
B, 489 

deficiency, after gastrectomy, 764 
C and scurvy, 245, 489 
D treatment of coeliac rickets, 245 
of fibrocystic disease of pancreas, 

848 

of hypoparathyroidism, 570 
of osteomalacia, 245 
of resistant rickets, 244 
Ki treatment, 131 
requirements, 93 

Vitello-intestinal duct, 1023, 1025-1026 
Vocal cord, carcinoma of, 641 
polyp of, 639 
Volcmetron apparatus, 69 
Volkmann’s contracture, 186-187 
Volvulus, 943-944 
neonatorum, 937 
of midgut, 937 
of pelvic colon, 943 _ 944 
of stomach, 735“736 
of small intestine, 943 
Von Rosen sign, 334 
V-Y repair of cleft-palate, 453“454 

W 

Waldcver’s rings, 617 
Warthin’s tumour, 511-512 
Warts, 98* i° 2 
anal, 996, 1021 
‘gonorrhoeal’, 3 2 ~33 
venereal, 1209 
Wasp stings, I7> 18 
Wassermann reaction, 27 
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Water balance, 82-84 
in anuria, 1069 
in bums, 112 

cold, treatment of bums, 113-114 
intoxication, 83-84 

Waterhouse-Friderichsen syndrome, 577 

Wax in ear, removal of, 460 

Weaver’s bottom, 318 

Wens, 100, 352 

Werner’s test, 539 

Wharton’s duct, 515, 516 

Wheelhouse’s operation for stricture, 1196 

Whipple’s triad, 860 

‘White bile’, 838 

Wilm’s tumour of kidney, 584, 

1114-1115 

Wilson’s disease, 808 
Wolfe skin graft, 114-115 
Woolsorter’s disease, 12 
Wounds, 1, 4, 16-18, 437 


Wrist drop, 200 
joint, dislocation of, 272-273 
injuries of, 210, 446, 447 
tuberculosis of, 288, 295 
Wry neck, 321-322 

X 

X-ray diagnosis. See various conditions 
treatment. See various diseases 

Y 

Yaws, 31 

Young’s perineal prostatectomy, 1168, 1177 
Z 

Zollinger-Ellison syndrome, 739, 744, 

860 ,861 

Zygomatic arch, fracture of, 195 



